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The mortality rate has been seen to be lower in vegetarians who consume more fruits, vegetables, ceteals, nuts, seeds and
In earlier studies, it has been found that the non-vegetarians have high concentration of
cholesterol and glucose levels as compared to that ofthe vegetarians and are at a higher risk ofcardiovascular disease
when compared to that of the vegetarians. The vegetarian diet contains substantially less saturated fhts than the nonvegetarian diet, and saturated fatty acids have been shown to reduce insulin sensitivity.2
pulses than the non- vegetarians.l

The vegetarian diet has typical inclusion of foods that have a low glycemic index such as beans, legumes, and nuts. In
low-glycemic-response diets associated with less prevalence of type II diabetes, cohort studies have found a relation
a
between dietary glucose and the risk of hypertension.3' Observational studies have suggested that cardiovascular
patients
morbidity is -2 times higher in diabetic
than in the general population, and that cardiovascular disease accounted
for -70%o of all such deaths.T The constellation of abnormalities that include obesity, hypertension, diabetes and
dyslipidemia is called metabolic syndrome, and this condition has been associated with high cardiovascular risk.
morbidity and mortality.t It has been generally accepted that hypertension and other vascular pathologies increase in
e
diabetics, generally non-vegetarians, as a result ofrenin-angiotensin-aldosterone system, rvhich plays a key role in the
regulation offluid and electroly'te balance. Protection against hypertension associated with vegetarian diet has been partli
due to the lower BMI of vegetarians, where the effects of diet when not adjusted for BMI was greater.
Disentangling the effects of diet on insulin sensitivity independent of lower adiposity among vegetarians is difficult. Only'
sparse data have investigated whether vegetarians matched to non-vegetarians with regard to adiposity di{fer in insulin
resistance or sensitivity. In a study that matched vegetarians and non-vegetarians, non-vegetarians had higher insulin.
glucose, and homeostasis model assessment values than that ofthe vegetarians.s
Vegetarians weighed less and had low blood pressure than their non-vegetarians counterpart. It has been proved that plant
sources contribute to adequate proteins, less total fat, saturated fat, cholesterol and more carbohydrates and fibers.r
Concentration of trace elements like folate and magnesium has been seen generally to be high among vegetarians with
low levels of iron and variable levels of selenium and zincf The reduced risk of disease that has been found amongst
vegetarians is influenced by diet.t'6 Therefore much attention has been currently focused on the beneficial effect of
vegetarian versus non-vegetarian diets.l

The angiotensin converting enzyme inhibitors have been shown to be effective in many cardiovascular

diseases

particularly hypertension.r0 The levels ofglucose being high in the non-vegetarians as compared to that ofthe vegetarians
has lead us to hypothesizethat increased glucose level may lead to diabetes in non-vegetarian and to cardiovascular risk
than that of a vegetarian. The levels of urea and creatinine are found to be high in non-vegetarians than that of it in
vegetarians.l

I

The Na*, K*, and Na*K*-ATPase activity have been seen to be in positive co-relation to the dietary intake of an individual

in relation to increased blood pressure. Na*, K*, and Na'KlATPase activity levels in the serum and erythrocytes have
been seen to alter in people with an altered glucose level. The altered levels ofurea and creatinine also contribute to the
level of Na*, Kn and Na*-K*-ATPase activity.r2 The present study was planned to compare the Na*, Kt, urea, creatinine in
serum and glucose in plasma and Na*-K*-ATPase in erythrocyte ofhealthy vegetarians and non-vegetarians. The levels of
Na*, K* were assessed by estimating it in the serum and the activity of Na*-K*-ATPase was assessed in ery.throcytes. The
urea, creatinine was assessed by estimating it in serum and glucose in plasma. The aim and objective of the study was to
estimate the levels of serum Na*, K* in association with membrane Na*-K*-ATPase activity as rvell as the status of serum
glucose, urea and creatinine in healthy vegetarians and non-vegetarians. The serum levels Na*, K* in association with red
cell membrane Na*-K*-ATPase activity and status of serum glucose, urea, BIIN and creatinine in vegetarians and nonvegetarians were then later co-relate6.13' Is'

16-re

The diet is the key environmental factor implicated in health and disease and the people who consume these diets are
classified into two as vegetarians and the non-vegetarians. The lbrmer's division of classification is little difficult to flnd,
so a number of people with the same practice of feeding habit have been broadly put under the head of vegetarianism
which majorly includes some ofthe types that has been mentioned below:
Vegetarians:

1. Lacto-vegetarians: People who consume vegan diet along rvith milk (and its products). A vegan diet constitutes of the
various cereals, fruits and vegetables that we have belonging to that ofthe plant origin. It also includes the types ofthe
food that are broadly put under Fungi, for example the mushroom.
Page | 21

t

lnternational Journal of Recent Research in Life Sciences {tJffiRtS}
Vol. 4, lssue 1, pp: (20-27 ), Month: January - March 2017, Available at: www.paperpublications.org

2.

Lacto-ovo-vegetarians: People who consume eggs along with milk (and its products) and the vegan diet included.

3.

Pesco-vegetarians: People who consume vegan diet along with fish and

milk (and its products).ra'17

Non-vegetarian: People who consume animal products such as meat, poultry, fish, other seafood and (eggs and milk
along with a vegan diet) at least once in a week.
t2'21'23'
The factors affecting dietary variation (food choice)

<-

l.

Biological and Physiological e.g. age, gender

2.

Personal and Psychological e.g. attitude

3.

Cultural and Religious e.g. belief

4.

Food e.g. taste, appearance

5.

Socio economic e.g. affordability

6.

Educational factors

7.

Extrinsic e.g. media, time, season

NIPLICATIONS OF VEGETARTAN/I\ON-VEGETARIAN

DIET IN DISEASES:

Relationships between a vegetarian diet and reduced risk for several chronic degenerative diseases and conditions
including obesity, coronary artery disease, hypertension, diabetes mellitus and some types ofcancer is positive according
to the scientific data.3o Studies indicate that vegetarians often have lower morbidity and mortality rates from several
chronic degenerative diseases than do non-vegetarianr.22'

26 and 15

Death rate ratios are with 95% confidence intervals for vegetarians versus non-vegetarians.2a'2s

rate
0.76
0.93
1.02
0.99
0.84
0.95
0.91
0.95

ratios

Death

disease
Cerebrovascular diseases
Stomach cancer
Colorectal cancer
Lung cancer
Breast cancer
Prostate cancer
All causes
Ischaemic heart

0.62-0.94
0.74-1.17
0.64-1.62
0.77-1.27
0.59-1.18
0.55-1.63
0.60-1.39

0.82-l.l I

Intake of fruits and vegetables which provide antioxidants that might act as beneficial supplements in humans are positive
health effects of vegetarian diets.27-2e

2. MATERIALS AND METHODS
Source ofthe data:

Blood samples were collected from age and sex matched healthy individuals (vegetarian and non-vegetarian) in KLE's
Prabhakar Kore Charitable Hospital and the staff of the J N Medical College and the KLE University. The entire
participants were within the age group 30-40 years. 100 participants of the age group 30-40 were taken, of which 50 were
vegetarians and 50 were non-vegetarians . The determination ofvegetarianism and non-vegetarianism was done on the
basis of the response given by the interested participants to the questions poised in a questionnaire. The interested
participants consisted of age and sex matched healthy individuals in KLE's Prabhakar Kore Charitable Hospital and the
staff of the J N Medical College and the KLE University, Belgaum between the ages of 30-40 years.
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THE STUDY GROUP:
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a measuring scale and weighing
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COLLECTION OF SAMPLE:

measures using sterile disposable
was lvithdrawn ulder
Patient preparation: Fasting 5 ml of blood
^:1,^"-:j..*tionary
collected was distributed in
blood
the
and
vegetarians and non-vegetarians
parlicipating
the
f.ot
vein-punctr.,r.
by
syringe
three vials.

1.

creatinine' Na*'
Plain vial (2mi) for estimation of urea'

2.

of glucose'
Fluoride vial (1ml) for the estimation

K''

3.EDTAvial(2m1)fbrtheestimationoferythrocyicNa,'K*andmembraneNa*-K*-ATPase.

in room temperature ti, c10t was formed'
a plain vial and was allowed to stand
serum: 2 ml 0f blood was collected in
minutes'
the tubes at 3,000 r'p'm for 10
hour ofvene-puncture by centrifuging
Serum was separated within one

plasma rvas separated by centrifuging
estimation of glucose.
prasma: 1 ml of blood was collected in a fluoride viar for the
the tubes at 3,000 r.p'm for 10 minutes'
the tubes at 3,000 r'p'm for 10
viar. plasma was separated by centrifuging
RBcs: 2 ml of brood was corlected in an EDTA
in temperature of -20"C'
minutes and the RBCs obtained was stored

STATISTICAL TESTS USED:
Meanandstandarddeviationofalltheserumandtheerythrocyticparameterswerecomputedandcomparedbyusinga
paired.t,test'Thepvaluewascalculatedforthecomparisonamongthetwogroups,i.e.,non.vegetariansandvegetarians.

and peroxidase method' The estimation
plasma with the help of glucose oxidase
picrate
The estimation of glucose was done from
done by the alkaline creatinine
method &om serum and creatinine was
with
of urea was done by diacetyl monoxime
estimated
were
K*
Na* and
tt . ,.uaing. at their respective wavelengths'
Raccah
method using a spectrophotometer to obtain
by
explained
done *i,t, tt," method
the estimation of Na+-K+ ATPase was
the help of a flame photometer while

et a1.,7996.34

Preperationoferythrocytemembrane:Theredcellpackextractedbycentrifugationat3,000r'p.mforl0minuteswere
p]Hl '4'The hemolyzed cells were then
it in l0 ,olu.., of rris-Hcl buffeiat
diluting
by
re-suspended
and
4oc
at
thawed
Tris-Hcl buffer and the
suspended in 5 ml oro'tt mol L-l
pellet was
centrifuged at 3,000 rpm and the membrane

centrifugationStepwasrepeatedthrice.Itrvasstoredat_2|oCuntiltheassaywasperformed.ErythrocyteNa+-K+a final volume of I ml as
ATPase activity tuut *"ut"td in
iffltt:
ti',
tt
(Raccah
measurement
activity
ATpase
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follows: The suspension were preincubated for 10 minutes at 37"c
in a mixture. (Mixture composition: 92 mmol
Tris-HCl (pH:1.4), 100 mmol L-l NaCl,20 mmol L-l KCl, 5mmol
L-l MgSO4 .H2O and I mmol L-l EDTA)

L-l

Assays were performed with and without ouabain, a specific
inhibitor of Na-K-ATpase. The reaction was stopped by
adding ice-cold trichloroacetic acid (5%o) after incubation in
4 mmol L-l ATp at 3Tocfor 10 minutes. Na+-K+-ATpase
activity was calculated as the difference between inorganic phosphate
released during the 10-minute incubation with and
without ouabain' After centrifugation 3000 g for l0 minutes,
the amount of inorganic phosphate in the supernatant was
determined (Dryer and Tammes, l951.ru

3.
The study comprised
expressed as Mean

\=-

of

RESULTS

100 subjects out ofwhich 50 were vegetarians and 50 were
non vegetarians.

All

the values

are
+ s'D' Comparison of the studied palameters among groups
was done by paired ,t, test. p value <0.05

*'as considered significant. Results are given in Table
l.
Mean age for vegetarians was 33.96 + 2.7g years and for non-vegetarians
were 33.2g + 2.g5 years. There rvas no
difference in the mean age among the two groups. (P-value
0.231) outof the 100 subjects 50 were males and 50 were
females' of rvhich 25 males and 25 females rvere vegetarians
and non-vegetarians. The sex distribution among the groups

rvas equal.

The BMI in vegetarians and non-vegetarians were equal. The
BMI in vegetarians was 23.5g * 2.29 andthat in the nonvegetarians was 24'39 + 2.27. There was no difference
seen in the gMt level. (p-valrte 0.077) The systolic Bp
in
vegetarians was l15'76 * 5'04 and the diastolic BP
was 78.52 +4.58. The systolic Bp in non-vegetarians was 124.6g +
4'36 and the diastolic BP was 83.24 + 3.93. The systolic
and the diastolic blood pressure in vegetarians were normal
than
that in the non-vegetarians which was seen to be increased
significantly (p-varue <0.00r).
The glucose levels in vegetarians were79.12 + 9.65 and
that in non-vegetarians were 93.52 + g.46. The glucose levels
in
non-vegetarians was seen to be increased significantly
than that in thelegetarians (p-value <0.001), The urea levels
in
vegetarians were 19.84 5.18 and that in non-vegetarians
were 33.g2 +1O.ZS. The urea levels in non_vegetarians was
seen to be increased significantly than that in the iegetarians
(P-value <0.001). The creatinine levels in vegetarians
and
non-vegetarians were equal. The creatinine levels in vegetarians
rvere 0.91t0.24 and that in the non-vegetarians was
0.97
.' 0.27. There was no difference seen in the creatinin e rever. (p-varue
0.220)

r

The Na* levels in vegetarians were 135.78 + 2.80 and that
in non-vegetarians were 139.02 + 3.61. The Na* levels in nonvegetarians was seen to be increased significantly than

that in the vegetarians (p-value <0.001). The K* levels in
K* Ievels in vegetarians iere 4.12r 0.31 and that in the non_vegetarians

vegetarians and non-vegetarians were equal. The

was 4'15 r 0'22' There was no difference seen in the K* level.
1P-ratre 0.059) TheNa*K*-ATpase levels in vegetarians
were 138'07 + 43'65 and that in non-vegetarians were 42.61 + 26.33.
TheNa*-K*-ATpar" r"".rrl.
was seen
to be increased significantly than that in the non-vegetarians (p-value <0.00
""getarians
t).

L

Table

I with

age

distribution, physical (BN'II, sBP antt DBP) and biochemical (glucose,
urea, creatinine, Na*, K* and Na*,KrATpase) paramcters

VEG

NON-VEG

50 pqrticipants

50 participants

25Mand25F

25Mand25F

Parameters

Age

33.96+2.78
23.58*2.29

Bmi
BP

Diastolic BP
Biochemical Parameters
Glucose
Urea
Creatinine
Nra

115.76 + 5.04
78.52 * 4.58

79.12
19.84

* 9.65
* 5.18

0.91+ 0.24
135.78 + 2.80
3.77 *0.31
138.07
43.65

t

Paper Publications

33.28+2.85

24.39*2.27
124.681 + 4.36
83.24

*

3.93

93.52*8.46
33.82+ 10.29
0.97 * 0.27
139.02 3.6t

t

4.15 + 0.22

42.61+26.33

P value

0.231
0.077
<0.05
<0.05
<0.05
<0.05
0.22
<0.05
0.059
<0.05
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4. DISCUSSION
The results obtained from the study shows that the levels of glucose,
urea, Na*, K* is comparatively higher in nonvegetarians and the activity of the Na*-K*ATPase is lorver when
compared to that of the vegetarians. A decreased activity
of Na*-K*ATPase further fortilies previous and similar studies done by Shahid
and rabassum,200g and Shahid, Jawed
and rabassum 2008'31'32 vegetarianism is advantageous as lower
levels of glucose, urea, Na*, K* and lower activity of
Na*-K*ATPase was observed from this study rvhen compared to the
non-vegetarians who had a comparatively higher
level of these values. It strengthens the notion of vegetarianism being preferred
to non-vegetarianism with the other
studies done on similar feeding habit of humans. It also enlightens
and provides information that there are several other
biochemical parameters that are seen to be increased with the increase
in gl.,cose and hypertension as discussed in the
revier.v by Buemi et a1.33
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Abstract
Introduction: Stroke is the leading cause of mortality and morbidity worldwide. Diabetes
mellitus (DM) is most commonly associated with the acute stroke. Abnormalities in serum
albumin are known to occur in acute stroke patients. Ischemia‑modified albumin (IMA)
is a novel marker of acute stroke and hence, it is important to know the factors affecting
IMA estimation. The objective of this study was to find out the correlation between serum
albumin and IMA in acute stroke with or without DM.
Subjects and Methods: This cross‑sectional study comprised sixty acute stroke patients (thirty
with DM, thirty without DM) and thirty healthy controls. The blood sample was collected
from the patients soon after the clinical diagnosis of stroke. IMA and albumin were measured.
IMA concentration was expressed in absorbance units. Pearson’s correlation coefficient was
estimated.
Results: In stroke with DM (r = −0.103, P = 0.58) and control (r = −0.007, P = 0.96) groups,
there was a negative correlation between IMA and serum albumin which was statistically
not significant. In stroke without DM group, there was a positive correlation between IMA
and serum albumin which was again statistically insignificant (r = 0.111, P = 0.56).
Discussion and Conclusion: There was no statistically significant correlation between IMA
and serum albumin levels in all the three groups. Hence, it can be concluded that IMA
concentration is independent of serum albumin concentration and probably, it depends on
the severity and duration of ischemia or oxidative stress in acute stroke patients.
Key Words: Acute stroke, diabetes mellitus, ischemia modified albumin, serum albumin

Introduction
An acute ischemic stroke results from prolonged
cerebral ischemia leading to cerebral neuronal death.
Stroke is a major contributor to the burden of morbidity
and mortality. According to the WHO, stroke is the
second leading cause of death after ischemic heart
disease in high and middle‑income countries, whereas
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sixth leading cause in low‑income countries.[1] Diagnosis
of acute stroke at the earliest is very crucial since it
can significantly reduce the mortality and improve
the outcome. Currently, the diagnosis is based on
neuroimaging techniques.[2] However, these facilities
are time‑consuming, costly and not widely available.
Alternate approach would be the use of biomarkers.
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Several studies have been published correlating several
biochemical markers to stroke, but none are approved
for clinical use. Ischemia‑modified albumin (IMA) is the
only marker which has been approved by Food and Drug
Administration (FDA) of the United States for early
diagnosis of myocardial ischemia. IMA is a novel marker
developed by quantifying the decrease in metal binding
capacity. Several attempts have been made to understand
the significance of IMA in context with acute ischemic
condition other than myocardial infarctions such as acute
stroke, and pulmonary embolism, but the data show
variable results, and the available data are insufficient and
inconclusive.[3,4] Diabetes mellitus (DM) is frequently
associated with stroke. Diabetes is known to accelerate
the atherosclerosis process and hence increases the
risk of stroke. DM is also known to influence the IMA
concentration.[5]
There are many factors which can affect the IMA levels
in stroke patients. Few studies suggest that the serum
albumin levels could influence the IMA estimation
and hence suggested few modifications to the IMA
estimation.[6] There are many studies in the literature
which have reported decreased albumin levels in acute
stroke patients. Hence, this study was undertaken to
assess the correlation of serum albumin levels with the
IMA levels in acute stroke patients with or without DM.

Subjects and Methods
Study population

This study comprised the patients of acute
stroke (diagnosed clinically and radiologically) with
and without DM, attending casualty and intensive
care unit of KLES’ Dr. Prabhakar Kore Hospital
and Medical Research Centre, Belagavi. Apparently,
healthy volunteers who attended the blood bank of
Dr. Prabhakar Kore Hospital and Medical Research
Centre were taken as controls. This study included
ninety subjects of either sex, aged more than 18 years,
of which thirty cases of acute stroke with diabetes,
thirty cases of acute stroke without diabetes and thirty
normal healthy controls. Informed and written consent
was obtained from all the subjects involved in the study.
Institutional ethical committee clearance was obtained
before start of the study.
Patients presenting with the symptoms of acute stroke
within 12 h of onset of symptoms were included in the
study. Clinical data with other relevant information were
obtained as per the proforma. Initially, blood sample
was drawn from all the patients immediately after the
clinical diagnosis. Patients with confirmed diagnosis of
30

acute stroke by brain computerized tomography and/or
magnetic resonance imaging were included in the case
group. Detailed history including diabetes history was
taken and included them in different groups accordingly.
The patients with diabetes history who are on treatment
for hyperglycemia (either oral hypoglycemic drugs or
insulin) were only included in diabetes group. Serum was
separated from the blood and used for further analyses.
Analytical methods

IMA was measured by albumin cobalt binding test
as described by Bar‑Or et al.[7] To 200 µl of serum
50 µl of cobalt chloride was added and kept for 10 min
incubation. Dithiothreitol 50 µl was added and incubated
for 2 min. Later, 1 ml of sodium chloride was added.
The absorbance of assay mixture was read at 470 nm
using a spectrophotometer and values recorded in
absorbance units.
Serum albumin was measured by SIEMENS Dimension®
RxL Max clinical chemistry system based on the
bromocresol purple (BCP) dye‑binding method. In this
assay, serum albumin quantitatively binds to BCP to
form an albumin‑BCP complex that is measured as an
endpoint reaction at 596/694 nm.
Statistical analysis

SPSS software version 20 (IBM Corp. Released 2011.
IBM SPSS Statistics for Windows, Armonk, NY: IBM
Corp.) was used for the statistical analyses. The measured
parameters were expressed as mean ± standard
deviation. The data generated were compared using
ANOVA at 5% level of significance. Correlations
between the parameters were done using Pearson’s
correlation coefficient test at 5% level of significance.

Results
There was a statistically significant difference between
the three groups with respect to mean serum albumin
values when compared with ANOVA (P < 0.01). Mean
serum albumin value of “control” group (4.0 ± 0.4 g/dL)
was higher than the “stroke with DM” (3.6 ± 0.6 g/dL)
or “stroke without DM” (3.8 ± 0.4 g/dL) groups.
Comparison of serum albumin values of three groups
with each other by post hoc Bonferroni test showed
significant difference (P < 0.01) between “control” and
“stroke with DM” groups [Table 1 and Graph 1].
Mean IMA values were high in “stroke with
DM” (0.23 ± 0.03) or “stroke without DM” (0.21 ± 0.03)
groups when compared with the “controls” (0.16 ± 0.03).

Indian Journal of Health Sciences and Biomedical Research KLEU  Jan-Apr 2017  Vol 10  Issue 1

[Downloaded free from http://www.ijournalhs.org on Thursday, January 24, 2019, IP: 216.58.33.67]

Gudi, et al.: Correlation of serum albumin with ischemia modified albumin in acute stroke patients with or without diabetes mellitus

There was a statistically significant difference (P < 0.001)
between the three g roups when compared by
ANOVA [Table 2].

as factors responsible for chemical and molecular
damage of many biological molecules. Most of the
recent studies reported that IMA levels increased in

There was no statistically significant correlation
between IMA and serum albumin levels in all the
three groups. In “stroke with DM” group, there was a
statistically insignificant negative correlation between
IMA values and serum albumin values (r = −0.103,
P = 0.58). In “stroke without DM” group, there was a
statistically insignificant positive correlation between
IMA values and serum albumin values (r = 0.111,
P = 0.56). In “control” group, there was a statistically
insignificant negative correlation (r = −0.007,
P = 0.96) between IMA values and serum albumin
values [Graphs 2‑4].

Discussion
IMA, the only FDA approved biomarker for ischemia has
been shown to increase in various ischemic conditions
including coronary artery disease, acute stroke, and
mesenteric ischemia. Originally, IMA was studied in
acute coronary syndrome patients.

Graph 1: Distribution of serum albumin (human serum albumin) values
in “stroke with diabetes mellitus,” “stroke without diabetes mellitus,”
and “control” groups

In this study, IMA level was significantly higher in
stroke patients than controls. This is in accordance
with many previous studies.[8,9] The exact mechanism
of formation of IMA in any ischemia including stroke
is not known. The proposed mechanisms for conversion
of serum albumin to IMA include hypoxia, acidosis,
superoxide radical injury, exposure to free iron and
copper, etc. Reactive oxygen species are well‑known
Table 1: Mean±standard deviation values of
human serum albumin in the three groups and
results of ANOVA
Groups

n

Mean±SD
(g/dL)

ANOVA

Controls
Stroke with DM
Stroke without DM

30
30
30

4.0±0.40
3.59±0.60
3.80±0.41

F=5.432

Post hoc
Bonferroni
test (P)
0.004*,a

P=0.006*

0.326b

Graph 2: Correlation of ischemia modified albumin with serum
albumin in “stroke with diabetes mellitus” group. r (Correlation
coefficient) = −0.103, P = 0.58

0.293c

*P<0.01, aStroke with DM versus control, bStroke without DM versus control,
c
Stroke with DM versus Stroke without DM. DM: Diabetes mellitus, SD: Standard
deviation

Table 2: Mean and standard deviation values of
ischemia‑modified albumin in the three groups
and results of ANOVA
Groups
Controls
Stroke with DM
Stroke without DM

n
30
30
30

Mean±SD (ABSU)
0.16±0.03
0.23±0.03
0.21±0.03

ANOVA
F=52.50
P=<0.001

DM: Diabetes mellitus, SD: Standard deviation, ABSU: Absorbance units

Graph 3: Correlation of ischemia‑modified albumin with serum
albumin in “stroke without diabetes mellitus” group. r (Correlation
coefficient) =0.111, P = 0.56
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Conclusion
In our study, there was a negative correlation in
“stroke with DM” or “control” groups; although, it
was statistically not significant. In “stroke without
DM” group, there was a statistically insignificant
positive correlation. Hence, it can be concluded that
IMA concentration is independent of serum albumin
concentration in acute stroke patients and probably the
IMA concentration depends on the severity and duration
of ischemia or oxidative stress.

Graph 4: Correlation of ischemia‑modified albumin with serum albumin
in “control” group. r (Correlation coefficient) = −0.007, P = 0.96

many diseases where oxidative stress is proposed as
the main mechanism supporting the hypothesis that
IMA generation depends strongly on the high oxidative
stress state.
In our study, we also estimated and compared serum
albumin levels in all the three study groups. We also
tried to assess the correlation of serum albumin with
IMA levels in the three groups separately. Serum
albumin values were higher in “control” group than
“stroke with DM” or “stroke without DM” groups.
This is in line with results of many studies which
analyzed the role of albumin in acute stroke. The First
National Health and Nutrition Examination Survey I
epidemiologic follow‑up study showed lower serum
albumin level is associated with higher stroke incidence
and death risk due to stroke.[10] Xu et al. also observed
in their Northern Manhattan study, lower albumin
levels in stroke patients with various etiologies.[11]
Folsom et al. reported lower serum albumin levels in
diabetics than nondiabetics which was also observed
in our study.[12]
Gaze et al. studied the correlation between serum albumin
and IMA in healthy nonischemic patients and observed
that there was a significant (r = −0.888, P < 0.0001)
negative correlation between IMA and albumin both
over the entire range of albumin concentrations and
in the low albumin concentration subgroup (r = −0.85,
P < 0.0001), but there was a less significant negative
correlation between the two in the group with albumin
levels within the reference interval.[13] A study done by
Kumar et al. revealed a significant negative correlation
(r = −0.473, P < 0.001) between serum albumin levels
and IMA levels in acute myocardial infarction patients.[6]
No study has reported the correlation of IMA with
serum albumin in acute stroke patients.
32

Some of the limitations of the present study include
small sample size for the results to be generalized for
acute stroke diagnosis. The effect of DM on the IMA
levels and serum albumin levels was not considered in
the present study. Further large‑scale studies devoid
of the above limitations are required to confirm the
findings of this study.
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Effect of storage and temperature on two
biochemical analytes (creatinine and urea) in
pooled serum samples stored at -20"C
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I)el)artller)t ol' Bioclrcrnistrl,,

Abstract
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Introduction: Creatinine and urea are nonprotein nitrogenous compounds which are
eliminated from the body. Creatinine is a word obtained from a Greek term "Kreas"
nreaning flesh. An anhydrous form of creatine is creatinine. Around 0.5% ol total muscie

13claqali, Iiarnatalia, Inclia
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weight constitutes creatine. Ivluscie, brain, blood, etc., are the tissues, in which creatinine is
present as high-energy compound, phosphocreatine, and creatine as free compound. Optimai
storage of serum specimens in biobanks for long time for multicenter reference interval
studies remains to be dbtermined. Hence, in this context, the present study was undertaken
to determine the effect of storage time and temperature on the laboratory results of urea
and creatinine in pooled serum samples.
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Objective: To determine the effect of storage and temperature on two biochemical
pooled serum samples stored at -20oC.

analytes (creatinine and urea)

in

Materials and Methods: The study comprised ten pooled serum samples. Each pooled
serum sample was prepared by mixing ten individual serum samples. The serum samples
were used for the estimation of effect of storage and temperature on two biochemical
anaiytes (creatinine and urea) in pooled serum samples stored at -20oC in semi-automated
anaiyzer by kit method.
Results: The results ofthe present study on creatinine concentration were found to increase
above the normal levels in ten pooled serum samples after storage for 10 days at -20oC.
Concentration ofurea was found to increase above the normal tevels (>20-40 mg/dl,) in two
samples out of ten, whereas other eight samples were found to be within the normal range.

Conclusion: The ievels of creatinine were affected due to storage at -20oC for 10 days,
However, urea retained its stability when stored at -20oC for 10 days. Thus, to ensure valid
results, the samples should be analyzed within 24 h of coilection.
Key Words: Creatinine, pooled serum, semi-automated analyzer, stability, storage time, urea

lntroduction
The diagnosis, prognosis, and monitoring of the
patie nts sLrffering frorn differer.rt diseases are done

by the clinicians based on the laboratory test results.
The accuracy of the test results is affected by various
factors such as preanalytical, analytical, and normal
This is an open access article dislributed under the terms of the Creative
Commons Altribution-NonCommercial-ShareAlike 3.0 License, which allows
olhers to remix, tweak, and build upon the work non-commercially, as long as the
author is credited and the new creations are licensed under the identical terms.
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Vernekar and Jabannavar: Effect of storage and temperature on lwo biochemical analytes (creatinine and urea) in pooled serum samples slored at

-fhc

biological valiations.
prcanal,r,tical r ariation tlxrt
interf'eres thc laborator), tcsts' rcstrlts inclrrclc cliet,
plrysical erxercisc, t'ollct tion o1' sarrrples, arrd IrirntlIing
tlrenr. In any test, bias ancl inrl>recision are thc tu'o
l.icy characteristics.

In any analytical c]raracrcristic,

bias is priurar,r'. In tlris, tlre actrral valLrc ancl tlte
rt:pulted rcsrrlts clitltr" Ph-ysiological antl anal_r,tir.al
t)rctors botir are responsible lirr lacli o1' reprocltrcibility
or" iniprecision.l'- It has becn a stanclarcl 1>rattice
of' separating tlre scrrrrn and plastrra 1l'orrr thc t:ells
as clrriclil,v as possible atter the cclrrrplction ol. clot
lbltnation to avoirl thc tirnc-depenclent changes taking
place during the release ol cellular constitLrcnts and
also to avoid tlie changes induced lt;,the clot on the
concentration of' anaiytes present in tlte scrrrrrr.l' 'l
Sonre

ol' the extra-anall,tical lirctors ulticlt ailect tltc

process of analysis of tlte blood sarnples are still the
source of interest such as:
' Storage of sarnirles at high or lo\\' tetnperatures Ib.r

.
.

a longer

tilne

Improper sarnple handling (u'ithout ij-ozen packs)
Various conditions during transportation of tlte

Materials and Methods
'l-lre presoit stud1,cotnpriscd ten
ltclclled scrlltn sarultles.
lracli pooled seruill sanrple \\'as prcl)are(l by rrrixing ten
incliviclual serllnl sarriples. All the serun) sarrll)lcs uerr:

collectecl

iiorn thc liee laboratorl' of' KLlt

Sociertl,'s

Dr. Prablraliar Korc Charitable IIospital anrl \'{erlical
llesearclt Centre, Belagavi, Iiarnataka, India.

All

thc

serrrm sanrples \\'cr-c analyzed b1, serni-autotnaterl analyzer
altcr every 2-l h IL;r l0 da1,s stored at -2OoC. Clratinitre
ancl rrrea rvcre estinraterl by tnocliliecl Jaf}b's nrctltod anrl
gl

tr

tautatc

clel r vd

rogcnasc-rlreasc trretlrocl, r'cspcctivel,t:

in senri-autornated analyzer. 'fhe instrurrrents Lrsecl lbr
setrti-autonrated u'as Dinicnsir.rnt Clitrical Cheuristrv
analyz.er, Erba Clteut 5 V9. Serrri-autolnatecl anah,sis * as
cloner rrsing couurrcrcialll, ar ailable It-rba liit.

The data obtained u'ere anall'zed statistically

b,v

cornputing descriptive statistics, tlre rnean, stanclarcl
cleviation (SD), and ran[ic.

Results

sarrples.

This study rvas cctnclucted to knou' the el}bct of' storage

Additive tubes usecl fbr the collection of blood
salnples are also the source of analytical errors.-"The clinrcal laboratories face a i'erygeneral problenr
fbr chemical analysis u,hich is the integrity ol
uncentriluged specimen samples.-', Samples u,hich
have to be shipped from multicenter laboratories are
often stored at central laboratory for later anail,sis.
Analytes that may shorv variation may include the
fbllolving reasons:

'
'

Delayed sh\rping

of frozen

'

'sarlples (urea and creatinine u'ere estirnated
frorn each
ol the pooled serum for to days).

The data obtained from the study rvere corlpiled,
tabLrlated, and sLrb.jected to statistical analysis. The
results \\'ere l)resentecl uncler the heading ol the
paralreters consicierecl fbr the stLrdy

saurples

Fluctuations in voltage and power cut problems

and ternperature on tr,r,o ror.rtinely u)easured biochernical
analytes (creatinine and urea) in pooled senlnt sarnples
stored at -2OoC. This study comprised tetr pooled serLlrr.r

of

the lreezers

Frorn Table

ol frost-free freezers that undergo number of
defrosts cycles which may misplace sorre of the

of

Use

l, the mean concentration ol

creatinine

ten pooled senrm samples on day t and Z was {bund
to be 1.5 mg/dl. From day s to day ?, the values u'ere

analvtes.i"l

Dtrring san4rle storage, the clinical laboratories lace
a general problern that is the stabiirty of analytes.
Hence, to minimize the influence of disturbing flactors,
anirh,tical rnethods lrave been continrroLrsll, oPtinrizcd.
An eftbctive substitute fbr blood is the pooled humar-r
senlm. Exchange of substances takes place between the

erythrocytes and the serum due to prolonged contact
of serunr rvith the red cells, rr'hich can cause dilntior.r or
Inay even lead to an increase in concentration of analytes
itt t]tc' serrtttt.!t'1 Tlte prescnt stucll, 11.2s rrntlertalien to
cletennine thc efTbct ot' storage tinrc ancl tcntl)eratur.e on

tltc llilrolrtolt' rc'srrlts
serum samples.
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Table 1: Distribution of range, mean, and standard
deviation of creatinine of ten serum samples for
10 days
Number of days

MeantSD

(mg/dl)

Range (mg/dL)

1

1.4510.26

2

1.52!0.34

1.1-2.1

2

1.73r0.38
'1.75!0.25

1.3-2.4

1.79tO.23

1.3-2.1

4
6

1.6810.30

7

1

1.2-2.1

1.5-2.2
1.2-2.1

.7110.35

0.9-2.3

B

1.4510.36

1.0-1.9

I

1 6310.23

1.3-2

10

1.67!0.23

1.3-2.1

1

5D: Standard deviation
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1

L)

1.5-2.1

ila-1, 19,

2

1.64!0.25

LU)

1.1-2.0

3

1

84t0.49

1.0-2.4

4

L.o-

Table 2, the rnean concet-rtratior.r of creatinine
in all the ten pooled serLrrn sautltles u as fbtrnd to be
betrveen 1.4 and I.9 rng/dl (abor.e the tiortlal range,
i.e., o.6-l.s mg/dL). The SD of ten poolecl r;".*r,

samples tvas lbLutd to be betu,een O.2
was froln 0.9 to 2.+ me,/clL.

*

1.2-2.1

6

1.5510.29
1.5910.31

1

B

1.5610.20

1.3-1 .B

10

.0-1.9

1.81!0.21

1.4-2.1

1.54!0.21

1.2-2.4

SD: Standard deviation
I

From Table 3, the nrean concentration of urea ol ter-r
pooled serullt samples from day I to day E rvas fotr,d to
be between 2i and SB nrg/dl. On clay 9 and rO, slight
increase \,vas seell in the values, i.e., it tvas 42 utg/Jl-.
fbund to be betu,een 8

range u,as from 1 to 67

1.3-2.2

0.9-1.8

t

samples and are above the normal rat-rge after the storage
at-2ooC lor 1o days.

i,vas

1.73!0.29
1.3810.29

7
o

0.5, ancl ratige

In Graph 2, the rnean concentration of' single sarnple
for 1o days is plotted. l-rorr Graph z, it is seen that
the creatinine levels have increased in all ten serurn

l,rd

O,

Table 2: Distribution of range, mean, and standard
deviation of creatinine of individual serum sample
for 10 days

t^1

TIre SD for 1o days

I
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seep
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Creatitrinc uas stable
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it was seen that all ten sarrrple
were under norrnal range up to the [i,],day; on day 9
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+

Table 3: Distribution of range, mean, and standard
deviation of urea of ten serum sam ples for 10
Number of

Mean+SD
37.4!10.31

27-61

2

38.3114.08

27-69

a

33.018.0s

18-47

4

37.BrB.58

24-55

5

36.9110.18

6

27.0t12.1

7

31 .8116.11

B

o

16.
10

rng/dl.

Ranqe

1

25-57
1

3-53

12-55

27.1115.02

1-53

41 .5r1 3.56
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42.3!12.23
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SD: Standard deviation
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In Graph 4, the mean concentration of urea of indii'idual
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Abstract
Dengue has emerged as a global health problem, as evidenced by epidemics year after
year, throughout the tropical and subtropical regions of the world. In India, it has been
reported from all the regions, and all four serotypes are circulating with varied severity.
Herewith, we are reporting dengue fever in large united family involving six members of
the family suffering from den serotype 3.

Key words: Dengue, dengue hemorrhagic fever, serotype 3

INTRODUCTION
Dengue is considered to be the most important
arthropod‑borne viral infection due to high rates of
morbidity and mortality.[1] The clinical spectrum of this
infection ranges from asymptomatic infection through
severe hemorrhage and sudden fatal shock. [2] The
endemicity of dengue fever (DF) in India is proven, and
there is a constant threat that dengue may resurface
periodically because of very high vector breeding sites
in the thickly populated areas in India. [3,4] Dengue
hemorrhagic fever (DHF) was first reported in India
from Calcutta in 1964.[5] Subsequently, it was reported
from other parts of India.[6,7] All the four serotypes are
prevalent in India since 1963.[1] Belgaum situated in
North Karnataka, adjacent to Maharashtra and Goa
states, is a moderately populated urban district. Here,
we report evidence of dengue virus etiology in a large
family and circulating serotypes in this area.

CASE REPORT
A 12‑year‑old boy was referred to KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum.
Access this article online
Website:
www.jscisociety.com

Quick Response Code

He is uneducated and belongs to middle class large joint
family of 74 members residing in Belgaum. All the family
members are engaged in the leather processing in the
house. He presented with fever and headache of 6 days
duration, history of vomiting and pain abdomen for
2 days and altered sensorium with cold extremities since
a day. In the emergency ward, pediatrician examined
the patient and found that the boy is delirious and
restless. With these findings, the patient was shifted
to pediatric Intensive Care Unit (ICU) ward. A rapid
cardiopulmonary assessment revealed that he is in
hypotensive shock. In the superficial examination of
abdomen, it was found that guarding is present and deep
examination revealed that significant hepatomegaly
along with free fluid was present (Grade I). Respiratory
examination revealed right side pleural effusion.
There was no skin rash or bleeding from any site.
With these findings, the patient was suspected of
having dengue hemorrhagic shock. Blood samples
were collected from patient and sent for hemogram,
dengue serology and biochemical (renal profile and
blood gas analysis) parameter analysis. Dengue IgG
and IgM antibodies were checked by ELISA (J. Mitra
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and Co., New Delhi, India), and also by dengue a
rapid immunochromatography test (Pan bio, brisbane,
Australia), which showed positive. Thus, the patient
was diagnosed as having dengue shock syndrome (DSS)
and immediately resuscitated with fluid and high flow
oxygen by intravenous fluids and mask, respectively.
Along with other supportive therapy, four units
of platelets were transfused. He continued to be in
compensated shock and dobutamine was added. At
the end of 24 h, the patient was improved having blood
pressure 110/70 mmHg and pulses well felt. After fluid
therapy, the hematocrit was dropped to 46% and renal
parameters improved.

Table 1: Showing the Primers used for Dengue RT‑PCR
D1
TS1
TS2
TS3
TS4

TCA ATA TGC TGA AAC GCG CGA GAA ACC G
TS1 CGT CTC AGT GAT CCG GGG G
CGC CAC AAG GGC CAT GAA CAG
TAA CAT CAT CAT GAG ACA GAG C
TGT TGT CTT AAA CAA GAG AGC TC

At the end of 48 h, the patient condition was stale and
drug doses lowered slowly. With this ascites, edema,
and pleural effusion were gradually decreased. On the
6th day, the ventilator was weaned off and extubated. The
patient was discharged on the 10th day of the admission.
During the same period, the patient’s uncle was admitted
to medical ICU ward with the diagnosis of DHF Grade 2
and his two younger sisters were also admitted to
pediatric ward with DSS Grade 1. All these three patient’s
sera were found to be positive for dengue by both
ELISA and immunochromatographic test as mentioned
above. These patients were discharged after 6 days of
admission. Patient’s cousin brother and aunt had features
of uncomplicated DF, whose sera were also found to be
positive for anti‑dengue IgM and IgG antibodies. Sera
from all these patients were subjected to serotyping
by multiplex reverse transcription‑polymerase chain
reaction (RT‑PCR) at Vector Control Research Centre,
Puducherry. The two‑step RT‑PCR assay was performed
as per the method reported by Harris et al.[8] RNA was
extracted from serum samples using Tri‑Reagent‑R (MRC
Inc., USA). The dengue serotype‑specific primers
located at capsid region of the dengue viruses are
presented in Table 1. The amplicons were resolved in
2% agarose gel in 1X TAE buffer, and the identity of
the serotype of the virus was determined by the size of
the amplicons observed. The results indicated that the
samples contained Den 3 serotype with the presence of
a diagnostic band of 290 bp [Figure 1].

DISCUSSION
After HIV, DF is now the emerging viral disease
globally. It may present with severe symptoms and
sometimes it may be of asymptomatic with cyclical and
seasonal variations. It is also associated with a wide
variety of risk factors to promoting and maintaining
it in nature.[1]
44

Figure 1: The Positive (lane 1,3,5) and Negative samples
(lane 2,4) with 100 bp mol wt marker (lane 6)

In India, dengue outbreaks occurred mostly during or
after the rainy season and also reported in dry summer
months, because of widespread storage of water for
domestic purpose.[1] In Belagavi, conditions favorable for
dengue outbreaks to occur, especially in July, which is the
peak rainy month. This study discusses the occurrence
of dengue in six patients of a single large joint family.
The family lives in a twelve‑roomed house, sharing
common toilets and is overcrowded with 72 members.
This family deals with leather industry in which all the
members are involved in the leather processing unit in
the house itself. Residence of this family has most of the
risk factors, which favors the breeding of the vector, like
pooling of water on muddy floor and continuous usage
of water for cleaning of the leather, etc.
In this study, dengue presented with central nervous
system (CNS) involvement in one of our patient, two
with Grade 2 DHS and two with only DF. Dengue with
CNS involvement has been reported in few instances
earlier.
Even though dengue is one of the serious health
problems of India, the research in this aspect is very
low. This is because of serotypic identification of
dengue needs sophisticated laboratories and expertise.
Only a few centers of India reported the genotypic
distribution of dengue. In the Vellore (1969) serotype 3
was responsible for the outbreak. In Delhi outbreak,
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273 cases of dengue caused by 1 and 3 serotype. In the
recent years, in the majority of cases, dengue‑3 was
identified.[9,10] The present study reports the presence of
Dengue‑3 in Belgaum, with various stages of the diseases
as mentioned by others.[9] Even though the present study
includes very few cases, but our findings are also project
that the on‑going epidemic of dengue around Belgaum
is due to Den seroyype‑3.
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ABSTRACT
Non-Immune Hydrops Foetalis (NIHF) implies an excess of total body water which manifests as extracellular accumulation of fluid
in serous cavities and soft tissues of foetus without any detectable circulating antibody against RBC antigen. Toxoplasmosis is an
important congenitally acquired infectious cause of NIHF. Mother had complaints of fever, reduced foetal movements, USG showed
hydrops foetalis and she tested positive for Toxoplasma IgG antibodies. On autopsy, foetus had generalised subcutaneous oedema,
bilateral hypoplastic lungs with pleural effusion and oedema of brain with ventriculomegaly suggestive of hydrocephalus. We report
a rare case of NIHF due to congenital toxoplasmosis with bilateral hypoplastic lungs, with emphasis on epidemiology and prevention
of toxoplasmosis.
Keywords: Non-Immune Hydrops Foetalis, Toxoplasmosis, Hypoplastic Lungs

Introduction

Non-Immune Hydrops Foetalis (NIHF) is an excess of
total body water evident as extracellular accumulation of
fluid in soft tissues and serous cavities of foetus without
presence of identifiable circulating antibody against
Red Blood Cell (RBC) antigen. Over 80 conditions are
known to be associated with hydrops.[1] One of the rare
infectious causes of NIHF is Congenital toxoplasmosis.
Seroprevalence of toxoplasmosis in reproductive age group
Indian women is 2.9 to 42.5 percent.[2] Global burden of
congenital toxoplasmosis is 1.5 per 1000 live births.[3] We
report a case of NIHF due to congenital toxoplasmosis with
hydrocephalus and bilateral hypoplastic lungs for its rarity
in India with emphasis on epidemiology and prevention of
toxoplasmosis.

Case Report

A 24 year old mother with second gravida delivered a
preterm 26 weeks intrauterine still born female foetus
by breech extraction. Mother had complaints of fever in
the first trimester for a week, reduced foetal movements
in 2nd trimester and on USG hydrops foetalis was noted.
There was no history of congenital malformation,
recurrent spontaneous abortion, bad obstetric outcome or
hematological disorder in the family. No history of blood
transfusion in the past. The mother was also a known
case of Rh negative pregnancy with no Anti-D given
after first delivery of healthy male baby weighing 2.5
kg. Serological tests were performed for TORCH panel.
Mother was positive for Toxoplasma IgG antibodies - 3.9
IU/L (Negative < 0.8 IU/ L ) and negative for Toxoplasma

IgM antibodies - 0.1 IU/L (Negative < 0.8 IU/L ) both
done by ELISA method. She was negative for Rubella 0.7 IU/L (Negative < 0.8 IU/L ), CMV IgM - 0.05 IU/L
(Negative < 0.8 IU/L) and HSV 1 & 2 IgM assay - 0.04
IU/L ( Negative <0.8 IU/L). Mother was non- reactive for
HBSAg and HIV virus.
On autopsy, foetus weighed 600 grams with generalised
subcutaneous oedema of skin [Figure 1]. Facial
dysmorphism in the form of low set ears and low hairline
was seen. Foetus had hypoplasia of lungs with pleural
effusion [Figure 2], hepatomegaly and ascites. Congestion
and oedema of brain with ventriculomegaly suggestive
of hydrocephalus was evident [Figure 3]. This case was
diagnosed based on clinical history, autopsy examination
of foetus and serological tests for toxoplasma gondii
infection in mother.

Discussion

NIHF is the presence of ≥ 2 abnormal fluid collections of
foetus in the absence of red cell alloimmunization. It now
accounts for almost 90% of cases of hydrops.[4] The most
common causes of NIHF are enlisted [Table 1].[5]
Toxoplasma gondii, an opportunistic pathological
intracellular parasite which is found in humans and other
mammals causes serious zoonoses. In 1948, Sabin and
Feldman discovered a serological test for the exploration
of toxoplasma. The routes of transmission are ingestion of
food contaminated by oocysts in cat faeces or undercooked
meat of domestic animals and birds containing toxoplasma
cysts, ingestion of raw or undercooked beef, lamb and pork,
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Fig. 1 : Generalised subcutaneous oedema of
(Arrow).

skin

Fig. 2 : Foetus had hypoplasia of both lungs with pleural
effusion ( Arrow).

Fig. 3:
Congestion and oedema of brain
with
ventriculomegaly suggestive of hydrocephalus (Arrow).

blood transfusion, consumption of unpasteurized goat’s
milk and contaminated drinking water, direct exposure to
soil, injured skin and mucosa.[6]
Seroprevalence of toxoplasmosis in Indian women of child
bearing age has remained a debatable topic as there are no
published studies covering all the geographical regions. A
seroprevalence study was undertaken by Singh S et al.[7]

on a large population of women of reproductive age from
four distinct geographical regions of India : West, East,
North and South India. This study showed an estimated
total prevalence of 22.4%. Among them, South India
had highest prevalence (37.3%) followed by East India
(21.2%), North India (19.7%) and West India (8.8%). The
possible risk factors of infection in these women in their
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study included lower socioeconomic status, advanced
age, consumption of raw salad, drinking untreated water,
residing in mud plastered houses and owning pets. History
of contact with animals was found in 29.1% women but
pets were significantly more common in South Indian
households.[7] Association of sexual transmission of
toxoplasmosis with multiple sexual exposures has also
been reported in other studies.[8]
Several factors which favoured increased seroprevalence
of toxoplasmosis in South India included climatic
conditions, highly significant number of households with
cats, socio-cultural factors wherein South Indians do not
wear shoes and most often are barefoot or wear sleepers
only, which increases chances of transferring oocysts
from soil and water to their food. Dry arid climatic zone
and high temperature of Western India was the cause of
lower seroprevalence in that region. Water and food-borne
outbreaks of toxoplasmosis have been are also reported
worldwide and also from India. [9]
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tachyzoites and bradyzoites of toxoplasma. Washing of
hands with soap and water after working with soil, after
touching raw or undercooked meat or after handling the
cat is of utmost importance.[13] Educational programs are
a potentially powerful methods due to their low cost, and
also because pregnant women are motivated to ensure the
health of their babies. Doctors, nurses and health assistants
can educate the pregnant women. Health education
materials containing information about the prevention of
T. gondii infection printed on posters, pamphlets and charts
can be explaine to pregnant women during antenatal visits
which lead to a decreased rate of seroconversion.

Congenital toxoplasmosis is a preventable infection.
Primary prevention is possible by educating the pregnant
women about the measures to prevent acquisition of
toxoplasma infection. Prevention of primary infection
depends upon educating pregnant women on the routes of
transmission of Toxoplasma gondii and avoidance of high
risk behaviors. Washing of fruits and vegetables should
be done before eating. Washing of knives and the sink
should be done after preparation of food. Consumption of
unpasteurized milk, raw eggs or unfiltered water should
be avoided. Measures such as cooking the meat at higher
temperatures or keeping it frozen for one day are lethal to

In addition to this, secondary prevention is by serological
screening to identify and treat women who acquire
toxoplasma infection during pregnancy. Universal
toxoplasma screening for is a debatable issue as even very
few developed nations have routine antenatal screening
for Toxoplasma gondii by serological tests. In developing
countries, this is not feasible due to financial burden and
hence, only high risk pregnant women must be screened.
We comply to the recommendations of high risk category
which includes pregnant women with antenatal history
of exposure to possible routes of transmission, those who
are immunosuppressed or HIV-positive or those with
ultrasound findings such as hydrocephalus, microcephaly,
intracranial calcifications, ascites, growth restriction
or hepatosplenomegaly.[14] Various serological tests are
performed to detect the infection by Toxoplasma IgG and IgM
assay. Toxoplasma IgG assay done by Sabin Feldman dye
test which is the gold standard test to confirm the infection.
Other assay methods include Indirect fluorescent antibody
test, Latex agglutination test, Direct agglutination test,
Enzyme-linked Immunosorbent Assay and Immunosorbent
agglutination assay test. Avidity of IgG antibodies test
helps in differentiating recently acquired infection and
infection from distant past. IgM assay is more sensitive
and specific in diagnosing acute congenital infection in the
fetus and new born. Amplification of B1 gene of T.gondii
DNA by Polymerase Chain Reaction is highly sensitive and
specific test for diagnosis of congenital, ocular, cerebral
and disseminated toxoplasmosis.[11] Emphasis must be on
the early first trimester diagnosis of the mother. According
to a study, combination of a sensitive test for Toxoplasma
specific IgM antibodies and estimation of the avidity of IgG
antibodies for T. gondii has the highest predictive value with
regard to the time of infection.[15] Congenital toxoplasmosis
can be diagnosed in newborn by isolation of T. gondii from
the placental or fetal tissue, the umbilical cord, body fluid
or infant blood through various tests. Therapeutic treatment
of women who acquire toxoplasma infection can reduce the
severity of fetal infection.
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In pregnancy, mother-to-fetal transmission rates rise
from 7% in the first trimester, to 24% in the second, to
59% in the third trimester. However, the incidence of
severe fetal infection drops from 75% to a negligible
risk in late pregnancy.[10] Mother may be asymptomatic
even with infection. Around 70–90% of infants born with
congenital infection do not have symptoms at birth. Visual
impairment, mental retardation and learning disabilities
generally manifest several months to years later. First
and second trimester infection has been associated with
spontaneous abortion, prematurity and death of the foetus.
Clinical features of toxoplasmosis include chorioretinitis,
blindness, strabismus, mental retardation, epilepsy,
anemia, jaundice, rash, encephalitis, thrombocytopenia,
pneumonitis, microcephaly, hypothermia diarrhea,
intracranial calcification, hydrocephalus and nonspecific
illness. Subclinical infection may be seen in 3rd trimester.
[11]
The classic triad of chorioretinitis, intracranial
calcifications and hydrocephalus is found in less than 10 %
of infants infected by toxoplasma.[12]
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Conclusion

The diagnosis of primary toxoplasmosis in pregnant women
early in the first trimester is of utmost importance in order to
provide them early therapy or other interventions to prevent
congenital toxoplasmosis of foetus which causes NIHF.
Follow-up of children with suspected or confirmed infection
from birth to adolescence is necessary in order to avoid
the hazard and damage from congenital toxoplasmosis.
These children need to be followed up for known clinical
spectrum and complications of toxoplasmosis later in life
by appropriate clinical examination and pathological,
biochemical and radiological investigations. There is a
need for more complete and accurate population based data
regarding incidence of toxoplasmosis and number of cases
by mode of transmission. Foetal death due to congenital
toxoplasmosis requires detailed autopsy to understand the
pathogenesis, newer associations and clinical spectrum of
toxoplasmosis.
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Abstract
Background: Adolescence is a period of transition between childhood and adulthood. Health and nutrition of the girls will
affect the health and survival of future generation. However, there is very little information about the nutritional status of
adolescents, particularly from rural areas in India. In view of the above facts, an attempt was made to assess the nutritional status of rural adolescent girls.
Objective: To assess the nutritional status of adolescent girls.
Materials and Methods: This one-year community-based, cross-sectional study was undertaken at a village of district
Belgaum, Karnataka among 400 adolescent girls of 10–19 years. Information on socio-demographic variables was
collected by an interview using pre-designed and pre-tested questionnaire and anthropometric measurements were
recorded for assessing the nutritional status.
Result: The mean weight of adolescent girls in all age groups was better than Indian Council of Medical Research (ICMR)
standards except in the ages 10, 12, and 13 years. The mean height of adolescent girls in all age groups was better than
ICMR standards except in the ages 11, 12, 13, and 18 years. The prevalence of thinness in adolescent girls was 62% and
prevalence of overweight was 2%.
Conclusion: Majority of adolescent girls had mean height and mean weight in all age groups better than ICMR standards.
More than half of adolescent girls were thin. None of the girls aged 15–19 years were obese.
KEY WORDS: Anthropometry, Adolescent Girls, Nutritional Status, Body Mass Index, ICMR

Introduction
Adolescence is a transitional period between childhood
and adulthood.[1] India’s population has 21% of adolescents.[2]
World Health Organization suggest that in South East Asian
region, a large number of adolescents, suffer from malnutrition, which adversely affects their health and development.[3]
So growth monitoring by anthropometric measurements during
Access this article online
Website: http://www.ijmsph.com
DOI: 10.5455/ijmsph.2017.05082016610
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adolescence is not only important health indicator but also a
predictor of various morbidity in the community.[4] However,
there is very little information about the nutritional status of
adolescents, particularly from rural areas in India. In view of
the above facts, an attempt was made to assess the n
 utritional
status of rural adolescent girls.

Materials and Methods
This one-year community-based cross-sectional study was
undertaken at village Peeranwadi of Primary Health Centre
Kinaye, under the field practice area of KLE University’s
Department of Community Medicine, J.N. Medical College,
Belagavi.
Four hundred (400) adolescent girls of 10–19 years
were selected for the study, by systematic random s ampling
method. After obtaining a written informed consent, the
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interview was conducted at the residence of the girls using
pre-designed and pre-tested questionnaire. It included the
information on socio-demographic variables. For the comparison, Indian Council of Medical Research (ICMR) reference
value for height and weight were used. Body Mass Index
(BMI) was computed using the standard equation: BMI(kg/m2)
= Weight (kg/height2 (m2)).[5] For the comparison of anthropometric data, National Centre for Health Statistics and National
Health and Nutrition Examination Survey standards were
used. The cut-off value for thinness was the <5th percentile
of NCHS-CDC standards and for overweight, it was > 85th
of NCHS-CDC standards.[4] The statistical analysis was done
using SPSS statistical software applying chi-square test.
Ethical Considerations
The study was approved by the institutional ethics
committee.

Result
The mean age of the study population was 12.9 ± 2.06
years (Table 1). A majority (73.5%) of them were Hindus and
394 (98.5%) were literate (Table 1). In the present study,
360 (90%) were currently studying, 11 (2.8%) were housewives, and 29 (7.2%) were doing domestic work. Six (6%)
were illiterate and 34 (8.5%) were school drop outs.
Among 400 girls, 385 (96.25%) were unmarried and
15 (3.75%) were married. With regard to socioeconomic
status, 8 (2%) belonged to class II, 50 (12.5%) belonged to
class III, 92 (23%) belonged to class IV and 250 (62.5%)
belonged to class V (Table 1). 51% had attained menarche
and 51% of them attained menarche by age of 11 years.
The mean age of menarche was 13.00 ± 2.15 years. Of the
15 (3.75%) married girls, nine (60%) were pregnant and all
nine pregnant women were registered for antenatal care
(ANC), either in government or private hospital. In the present

study, out of 300 adolescent girls with anaemia, 85 (21.25%)
adolescent girls were taking vegetarian diet and 315 (78.75%)
had mixed diet.
The overall mean weight of the study population was
29.5±8.08 kg with the range being 15–55 kg. The mean weight
of adolescent girls in all age groups was better than ICMR
standards except in the ages 10, 12, and 13 years. However,
this difference in mean weight was statistically significant in
ages 12, 14, and 17 years (Table 2).
The mean height was 138.60±29.54 cm with range minimum being 102.50 cm to maximum 165 cm. The mean
height of adolescent girls in all age groups was better than
ICMR standards except in the ages 11, 12, 13, and 18 years.
However, this difference in mean height was statistically significant in ages 10 and 17 years (Table 3).
The prevalence of thinness in adolescent girls was 62 %
and prevalence of overweight was 2%. The highest prevalence of thinness, i.e. 75% was in 12 years aged girls and
the highest prevalence of obesity, i.e. 6.52% was in 11 years,
aged girls. None of the girls aged 15–19 years were obese
(Table 4).
Table 2: Distribution of mean weight (kgs) of adolescent girls by age
Age (years)

Study
weight ± S.D

ICMR
weight ± S.D

p-value

10
11
12
13
14
15
16
17
18
19
Total

21.42 ± 3.56
24.78 ± 6.49
25.42 ± 5.75
30.16 ± 5.24
34.33 ± 6.82
36.91 ± 4.91
38.78 ± 3.97
41.00 ± 5.75
40.40 ± 7.30
43.27 ± 6.85
29.54 ± 8.08

22.5 ± 4.28
24.5 ± 4.62
27.3 ± 5.70
30.6 ± 6.58
33.5 ± 5.69
35.4 ± 6.78
37.9 ± 5.81
39.3 ± 5.65
39.6 ± 7.57
39.9 ± 6.38

0.095
0.379
0.001
0.569
0.001
0.145
0.301
0.046
0.818
0.110

Table 1: Demographic characteristics (n=400)
Demographic characteristics

Study Participants
No

%

Age

10 to 14
15 to 19

329
71

82.25%
17.75%

Education

Illiterate
Primary School
High School
Collegiate education

6
278
105
11

1.50%
69.50%
26.25%
2.75%

Socio-economic
status (Modified

I
II

B. G. Prasad’s
Classification)

III
IV
V

324

0
8

0
2

50
92
250

12.5
23
62.5
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Table 3: Distribution of mean height (cms) of adolescent girls by age
Age (years)
10
11
12
13
14
15
16
17
18
19
Total

Study
height ± S.D

ICMR
weight ± S.D

p-value

129.28 ± 11.66
129.30 ± 9.04
135.39 ± 9.29
140.79 ± 8.71
146.11 ± 7.98
148.22 ± 7.38
150.76 ± 4.67
155.62 ± 4.77
149.00 ± 8.58
153.40 ± 4.90
138.63 ± 12.02

126.7 ± 7.01
131.2 ± 7.25
136.7 ± 8.16
141.5 ± 7.26
145.3 ± 7.22
147.7 ± 6.87
149.6 ± 5.99
150.61 ± 5.96
150.00 ± 5.92
150.5 ± 5.97

0.015
0.075
0.091
0.406
0.413
0.711
0.246
0.013
0.725
0.078
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Table 4: Distribution of adolescent girls by age and body mass index
Age
No
(years)
10
11
12
13
14
15
16
17
18
19
Total

44
46
112
73
54
24
23
8
5
11
400

BMI ± S.D

13.00 ± 2.49
14.76 ± 3.07
13.82 ± 2.37
15.23 ± 2.40
16.02 ± 2.65
16.86 ± 2.42
17.05 ± 1.49
16.93 ± 2.37
18.07 ± 1.66
18.50 ± 3.58
15.18 ± 2.79

<5

percentile

[th ]

>85
percentile
[th]

No

%

No

%

24
27
84
49
32
11
10
4
2
5
248

54.54
58.69
75
67.12
59.25
45.83
43.47
50
40
45.45
62

2
3
2
0
1
0
0
0
0
0
8

4.54
6.52
1.78
0
1.85
0
0
0
0
0
2

Discussion
Nearly one-fourth of India’s population comprises of adolescents representing a vibrant human resource. Nutritional status
during adolescence is an important determinant of health outcomes. Hence, it is of utmost importance to strengthen efforts
and formulate innovative strategies to channelize adolescents’
energies in a constructive direction.
The results of present study showed that majority
(82.25%) were between 10 and 14 years and 17.75%
between 15 and 19 years with mean age among study population 12.9 ± 2.06 years. A similar trend was also seen in a
study conducted in Rajasthan.[6] Whereas study conducted in
Ratnagiri reported 94.6% in the age group 15–19 years and
5.3% in 11–14 years.[7]
In our study 51% had attained menarche, the mean being
13.00 ± 2.15 years. Age of menarche has been similar in
studies[7,8,9] conducted in other parts of India. There are many
factors influencing age at menarche besides genetic makeup
of an individual such as nutritional status, socio-economic status, and climate which determine the age at menarche.
Poor socio-economic status and associated malnutrition
delay menarche. However, in the present study, 49% of adolescent girls had not attained menarche perhaps due to lower
socio-economic and poor nutritional status. It may also be
due to low iron stores throughout childhood contributing to
delayed menarche.
The most common causes among the school dropouts
in this study have been domestic work (38.23%), opposition
from parents (41.17%), and marriage (8.82%). According to
NFHS-2,[10] the most common causes for not attending school
have been, education not considered necessary (13.17%),
not interested in studies (15.8%), involvement in domestic
work (24.5%), and could not afford fee (24.5%). UNICEF
report 2011 has also shown that for girls, school attendance
has dropped sharply from primary to secondary school that is
83–59%.[11] A recent UNICEF’s State of the World’s Children

2011 report says that malnourishment among India’s adolescent population is found to be higher than even some of the
least developed countries in Sub-Saharan Africa. The appalling nutritional figures for adolescents put India in the company
of least developed nations such as Congo, Burkina Faso, and
Guinea. India, in fact, beats even Sub-Saharan Africa with the
highest underweight adolescent girl population of 47% in age
group of 15–19 years.[11]
In the present study 15 (3.75%) were married. Among them
4 (1%) married before the age of 18 years and 11 (2.75%)
married after 18 years of age. Among the married adolescents, more than half of them were pregnant. According to
UNICEF report 2011, 43% of girls were married off before the
age of 18 and more than half of them gave birth before they
turned adults and 6000 adolescent mothers die every year.[11]
In the present study, the mean weight of adolescent girls
in all age groups was better than ICMR standards except in
the ages 10, 12, and 13 years. Similar differences in mean
weight from ICMR standard for corresponding ages was
found in studies[12,13]conducted in Lucknow. Whereas another
study conducted in Lucknow showed significant difference in
mean weight from ICMR standards for respective ages except
in ages 18 and 19 years.[14]
In the present study, the mean height of adolescent girls in
all age groups was better than ICMR standards except in the
ages 11, 12, 13, and 18 years. Whereas various studies[ 12,13,14]
have observed that mean height in all ages was better than
ICMR standards except in the ages of 16, 17, 18, and 19 years.
In the present study, weight and height seem to be increasing over time and the adolescent girls exhibited better nutrition
status which may be due to Mid-day Meal Programme and
increasing literacy rate.
The prevalence of thinness in adolescent girls was 62%.
The highest prevalence of thinness, i.e. 75% was in girls of
age 12 years. High prevalence of thinness in the present
study may be attributed to the poor socioeconomic status of
adolescent girls. Similar prevalence of thinness was reported
in a study conducted in the rural community of Bangladesh.[15]
Whereas studies conducted in Lucknow have reported a lower
prevalence of thinness.[14] The prevalence of overweight was
2% in the present study. The highest prevalence of obesity,
i.e. 6.52% was in 11 years, aged girls. None of the girls aged
15–19 years were obese. Similar findings have been reported
by a study conducted in Lucknow.[14]
Limitation
Since the study is cross-sectional, it cannot show cause
and effect relationship between different factors with outcome
variables.

Conclusion
In the present study, the mean weight of adolescent girls in
all age groups was better than ICMR standards except in the
ages 10, 12, and 13 years and mean height of all age groups
was better than ICMR standards except in the ages 11, 12,
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13, and 18 years. The prevalence of thinness in adolescent
girls was 62% and prevalence of overweight was 2%.
The poor nutritional status of adolescent girls has important implications in terms of physical work capacity and
adverse reproductive outcomes. There is a need for periodic
weight assessment of adolescent girls and health education
to promote healthy eating habits and regular physical exercise as a part of school health services. This is essential for
early detection, planning, and implementation of programmes
to reduce morbidity, mortality associated with under and over
nutrition.

References
1. Mala V, Kumar D, Dwiwedi S, Dabral SB. Psychological
behavioural pattern of unmarried adolescent girls in urban area
of Allahabad, Uttar Pradesh. Ind J Comm Med 2007;32 (1):7–9.
2. Mathur JSS. Preventive and Social medicine – A Comprehensive
Textbook. 1st ed., New Delhi: CBS Publishers and Distributors;
2007.
3. Adolescents Nutrition: A review of the situation in selected South –
East Asian countries. World Health Organisation. Regional Office
of South East Asia. 29 Dec 2005. Executive Summary.
4. World Health Organisation: Physical Status. The use and
interpretation of anthropometry. Report of the WHO Expert
Committee. Technical Report Series No. 854.Geneva: WHO:
1995;1–452.
5. Indian Council Medical Research. “Growth and physical development of Indian infants and children.” Technical Report Series
No.18, New Delhi; 1989.
6. Chaturvedi S, Kapil U, Gnanasekaran N, Sachdev HP, Pandey RM,
Bhanti T. Nutrient intake amongst adolescent girls belonging
to apoor socioeconomic group of the rural area of Rajasthan.
Indian J Pediatr 1996;33(3):197–201.
7. Patil S N, Wasnik V, Wadke R. Health problems amongst adolescent girls in rural areas of Ratnagiri district of Maharastra India .
J Clin Diagnost Res 2009; 3(5): 1784-90.

326

International Journal of Medical Science and Public Health | 2017 | Vol 6 | Issue 2

8. Singh MM, Devi R, Gupta SS. Awareness and health seeking
behavior of rural adolescent school girls on menstrual and reproductive health problems. Indian J Med Sci 1999;53(10):439–43.
9. Mukherjee GG, Chakraborty AK, Pradhan S, Bal R, Kar A.
Knowledge of reproductive health issues among the school
going teenagers of rural Bengal. J Obstet GynInd 2001;51(1):
115–8.
10. Gupta SD. Adolescent Reproductive Health in India: Status,
Policies, Programs, and Issues, POLICY Project, January 2003.
Available from: URL: http://www.policyproject.com/pubs/country
reports/ARH_India.pdf. Accessed on 18.09.2010.
11. Over 50% adolescent girls in India anaemic. UNICEF. (2011).
Available from: URL: http://southasia.oneworld.net/todayshead
lines/over-50-adolescent-girls-in-india-anaemic-unicef
12. Tripathi S. Study of health status and effectiveness of iron
folicacid prophylaxis among adolescent girls of Lucknow. Thesis
for MD, K.G.M.C., Lucknow; 2002.
13. Ahmad N. A study on the nutritional status of adolescent school
students in Lucknow district. Thesis for MD, K.G.M.U., Lucknow;
2004.
14. Beena Sachan, Mohammad ZafarIdris, Savita Jain, Reema
Kumari, Ashutosh Singh. Nutritional Status of school going adolescent girls in Lucknow district. Journal of Medical Nutrition and
Nutraceuticals 2012;1(2):101–105.
15. Shahabuddin AK, Talukder K, Talukder MK, Hassan M, Seal A,
Rahman Q, et al. Adolescent nutrition in a rural community in
Bangladesh .Indian Pediatr 2000;67:93–8.

How to cite this article: Baliga SS, Naik VA, Mallapur MD.
Assessment of nutritional status of adolescent girls residing
in rural area of Belagavi. Int J Med Sci Public Health 2017;6:
323-326
Source of Support: Nil, Conflict of Interest: None declared.

International Journal of Community Medicine and Public Health
Jeratagi S et al. Int J Community Med Public Health. 2017 Feb;4(2):363-369
http://www.ijcmph.com

Original Research Article

pISSN 2394-6032 | eISSN 2394-6040

DOI: http://dx.doi.org/10.18203/2394-6040.ijcmph20170256

Awareness about sanitary toilets in a rural area of north Karnataka,
India: a cross sectional study
Sidharaj Jeratagi1, Yogesh Kumar2*, Maheshwar D. Mallapur2
1

District Epidemiologist, District Surveillance Unit, Integrated Disease Surveillance Programme (IDSP), Department
of Health & Family Welfare Services, Raichur, Karnataka, India
2
Department of Community Medicine, J. N. Medical College, KLE University, Belagavi, Karnataka, India
Received: 21 November 2016
Accepted: 20 December 2016
*Correspondence:
Dr. Yogesh Kumar,
E-mail: yogeshkumar23@gmail.com
Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.
ABSTRACT
Background: As improvement in sanitation is one of the goal among Millennium Development Goals, awareness and
lack of sanitary toilet in rural areas is still a major public problem. The objectives were to study the awareness level
about sanitary toilet in a rural area.
Methods: Study participants included 400 adults from Sonatti village of Belgaum district of north Karnataka. Pretested questionnaire was used to collect necessary information including socio demographic variables by house to
house survey. Ethical clearance was obtained from IEC on human subjects of Jawaharlal Nehru Medical College,
Belgaum. Informed consent was taken before collecting data from all the participants.
Results: In this study most of study participants 173 (43.3%) were aged between 18 to 30 years. Majority of 164
(41.0%) were farmers and most of them 197 (49.2%) belonged to Class IV socioeconomic strata. Only 3(0.7%) had a
household latrine. About 80% of participants showed average knowledge, 50% of participants showed good attitude
and 62% of participants showed average practice. Awareness of sanitary toilet use was significantly associated with
higher socioeconomic status and higher education.
Conclusions: The present study revealed that awareness about sanitary latrine was very poor. Practice of open air
defecation was very high. The overall assessment of participants revealed that there is a need to create more
awareness regarding sanitary toilet use in rural areas.
Keywords: Awareness, Sanitary toilet, Rural

INTRODUCTION
Human excreta is one of the cause of environmental
pollution and a potential source of infection. The health
hazards of improper excreta disposal are soil pollution,
water pollution, contamination of foods and propagation
of flies thus resulting in the spread of diseases like
typhoid, cholera, dysenteries, diarrheas, hookworm
diseases, ascariasis, viral hepatitis and similar other
intestinal infections.1

As majority (about 70%) of Indian population live in
villages, the health of the rural population reflects general
health of our country.2 Sixty per cent of the "global total"
that do not have access to toilets live in India, and hence
are forced to defecate in the open. In actual numbers,
sixty per cent translates to 626 million. This makes India
the number one country in the world where open
defecation is practiced. The next country, Indonesia with
63 million is a far second.2
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According to 2012 update report of UNICEF and WHO,
of 2.4 lakh gram Panchayats in India only 29000 are free
of open air defecation.4 According to 11th five year plan
of India, rural sanitation coverage was only 1% in the
1980s. With the launch of central rural sanitation
program in 1986, the coverage improved to 4% in 1988
and then increased to 22% in 2001. The program was
modified as total sanitation campaign in 1999. Five
hundred forty districts are covered under this program
and the population coverage is expected to increase to
about 35% by the end of the 10th plan.3
Although sanitation access is improving gradually in
India since 2000, the progress made in this regard is too
slow. If the current trend continues, India will not reach
the Millennium Development Goals for sanitation and the
world will not be able to achieve the target without the
strong efforts made by the India. Clearly, mentioning the
access to and use of sanitary toilet has become the first
and foremost challenging priority in India.4 In 2007, in
Karnataka the coverage of household sanitary toilets has
showed that by the end of march 2007 there were 36%
households having sanitary toilets.5 Hence this study was
planned to know the awareness regarding sanitation in a
rural area.
METHODS
This cross-sectional study was conducted in a selected
rural area called Sonatti which has a population of 1043
residents. It comes under Vantamuri Primary Health
Centre, which is the field practice area of Department of
Community Medicine, J.N.Medical College, Belgaum,
north Karnataka. The study was conducted between
March 2014 to October 2014. The sample size of 400 was
calculated using the formula n= pq/d2. Assuming that the
prevalence (p) of knowledge about sanitary toilet use to
be around 50%, q=100-p and d for error as 5% at 95%
confidence interval. A pilot study was conducted in the
first week of March 2014 on 10% of the sample size
which comes to 40 participants. They were selected
randomly to ascertain the validity of the questionnaire
and feasibility of the study. All the adults above 18 years
from each household, who were permanent residents of
the village were selected by simple random sampling
technique using computer generated random table
method. Informed consent was taken from the
participants before the study. A pre-designed and pretested questionnaire was used to collect the data which
included various questions regarding the knowledge,
attitudes and practices related to their toilet use. For
Knowledge assessment, Mean Standard Deviation of less
than or equal to 2 was considered as poor, 3-4 as average
and more than 4 as good. For Attitude, Mean Standard
Deviation of less than or equal to 7 was considered as
poor, between 8-9 as average and more than or equal to
10 as good. Coming to Practices, Mean Standard
Deviation of 2 was considered as poor, 3 as average and
4-5 as good. Data was entered in Excel sheet and
analyzed using SPSS 20 version software. Analysis was

done using frequency and percentages. Chi-square test
was used to find the association between important sociodemographic variables and knowledge, attitude and
practices. Socio-economic status was calculated using
Modified B. G. Prasad Classification using the average
consumer price index for the year 2013. Ethical clearance
was obtained from Institutional Ethical Committee of, J.
N. Medical College, Belgaum.
RESULTS
In this study, most of study participants 173 (43.3%)
were aged between 18 to 30 years and majority of 212
(53%) them were females. About 350 (87.5%)
participants were illiterates. Only 37 (9.3%) had studied
up to primary education followed by 12 (3%) up to high
school. About 164 (41.0%) were farmers, 118 (29.5%)
were house wives, 109 (27.3%) were laborers. About 197
(49.2%) of the study participants belonged to Class IV,
171 (42.8%) to Class V, 32 (8%) to Class III. Majority of
the participants were married (90.8%) and belonged to
joint family (99.5%).
Table 1: Socio-demographic distribution of the study
participants (n=400).
Socio-demographic
variable
Age (in years)
18-30
31-40
41-50
>50
Sex
Male
Female
Marital status
Married
Unmarried
Widow
Type of family
Nuclear
Joint
Education
Illiterate
Primary
Secondary

Number

Percentage

173
126
64
37

43.3
31.5
16.0
9.2

188
212

47.0
53.0

363
27
10

90.8
6.8
2.4

2
398

0.5
99.5

350
37
13

87.5
9.3
3.2

Profession
Farmer
Housewife
Daily wage workers
Business
Private sector
Government employee

164
118
109
4
4
1

41.0
29.5
27.3
1.0
1.0
0.3

Socioeconomic status
Class III
Class IV
Class V

32
197
171

8.0
49.2
42.8

The overall knowledge was average among 316(79%) of
the participants followed by poor (18%) and good levels
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(3.0%). Attitude regarding sanitary toilet was good
among 200(50.0%) followed by average (27.3%) and
poor level (22.8%). Coming to practices, majority
248(62%) were having average levels followed by poor
(29.5%) and good levels (8.3%).
When we compared the important socio-demographic
variables like age, sex, education level and socioeconomic status with knowledge, attitude and practices, it
was found that, the participants who were less educated
and belonged to low socioeconomic status had poor

knowledge about the use of sanitary toilets. Similarly, as
the age progressed, the attitude regarding toilet use
changed from negative to positive. There was a positive
attitude about use of sanitary toilet use in higher
socioeconomic status people than low socioeconomic
ones. It was observed that, people in the higher age group
used toilets than those in lesser age group. Participants
who were educated and those who belonged to higher
socioeconomic status were using sanitary toilets than
those who were illiterates and poor.

Table 2: Distribution of study participants according to their knowledge about sanitary toilets.
Knowledge questions
Is there any advantage of household toilet?
Can household toilet improve personal hygiene?’
Does household toilet improve health?
Is there any disadvantage of household toilet?
Is household toilet costly to maintain?
Did you hear any advice about use of household toilet?
Did ASHA worker give you information about sanitation & latrine?
Are you aware of any toilet provision services?
Is there any harmful effects of open defecation?
Can toilet avoid diarrhea?
Is Polio caused by open defecation through fecal contamination?
Can toilet causes any disease?

Frequency
302
308
304
174
1
0
0
0
28
10
0
19

Percentage
75.5
77
76
44
0.2
0
0
0
07
2.7
0
4.8

Table 3: Distribution of study participants according to their attitude about sanitary toilets.
Attitude questions
Can household toilet provide you privacy?
Can household toilet improve your dignity?
Is household toilet consuming more water?
Is there any stigma related to practicing household toilet?
Do you want to own a household toilet?
Do you feel it’s too expensive to construct a toilet?
Do you want to use household toilet regularly?
Is it necessary to own a household toilet?
Do you feel comfortable going open air defecation?
Do you stop going open air defecation if household toilet made available?
Do you want to utilize public toilet if made available?
Do you feel discomfort to use public toilet?
Do you suggest anybody to use household toilet?
Is lack of water is the reason for not using toilet?
Is lack of information is the reason for not constructing household toilet?

Frequency
400
309
295
400
293
387
110
62
70
338
0
400
6
263
33

Percentage
100
77.2
73.8
100
73.3
96.7
27.5
15.5
17.5
15.5
0
100
1.5
65.8
8.2

Table 4: Distribution of study participants according to their practices.
Practice questions
Do you own a household toilet?
Do you practice open air defecation?
Do you have public toilet in your village?
Do you practice hand washing after each defecation?
Do you practice hand washing using soap?
Do you were footwear while going open defecation?
Do you have source of water in your home?
Do you dispose off excreta properly after defecation?

Frequency
3
397
0
400
33
281
26
1

Percentage
0.8
99.8
0
100
8.2
70.2
6.5
0.2
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Table 5: Distribution of the study participants according to their overall awareness regarding sanitary
toilets (n=400).
Awareness criteria
Knowledge
Good
Average
Poor
Attitude
Positive
Acceptable
Negative
Practices
Good
Average
Poor

Number

Percentage

12
316
72

3.0
79.0
18.0

200
109
91

50.0
27.3
22.8

33
248
119

8.3
62.0
29.7

Table 6: Association between key socio-demographic variables and knowledge regarding sanitary toilets in study
participants (n=400).
Socio-demographic
factors
Age (in years)
18-30
31-40
41-50
>50
Sex
Male
Female

Good

Education
Illiterate
Primary
Secondary
Socioeconomic status
Class III
Class IV
Class V

Knowledge
Average
Poor

Total

9
3
0
0

131
101
53
31

33
22
11
6

173
126
64
37

7
5

151
165

30
42

188
212

0
8
4

282
26
8

68
3
1

350
37
13

7
3
2

21
165
130

4
29
39

32
197
171

Chi-Square test

P value

6.690

0.350

1.151

0.468

12.858

0.001

46.735

0.001

Table 7: Association between key socio-demographic variables and attitude regarding sanitary toilets in study
participants (n=400).
Socio-demographic factors
Positive
Age (in years)
18-30
31-40
41-50
>50
Sex
Male
Female
Education
Illiterate
Primary
Secondary
Socioeconomic status
Class III
Class IV
Class V

Attitude
Acceptable Negative

Total

98
44
34
24

41
40
19
09

34
42
11
04

173
126
64
37

102
98

49
60

37
54

188
212

172
20
8

93
12
4

85
05
1

350
37
13

19
85
96

08
78
23

05
34
52

Chi-Square
test
21.131

P value

2.936

0.230

4.048

0.400

34.462

0.001

0.002

32
197
171
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Table 8: Association between key socio-demographic variables and practices regarding sanitary toilets in study
participants (n=400).
Socio-demographic
factors
Age (in years)
18-30
31-40
41-50
>50
Sex
Male
Female
Education
Illiterate
Primary
Secondary
Socioeconomic status
Class III
Class IV
Class V

Positive

Attitude
Acceptable Negative

Total

26
6
0
1

109
67
48
24

38
53
16
12

173
126
64
37

18
15

126
122

44
75

188
212

4
22
7

228
15
5

118
0
1

350
37
13

14
17
2

16
157
75

2
23
94

32
197
171

DISCUSSION
This study was conducted to know the awareness level
regarding sanitary toilets in a remote rural village of
north Karnataka. Most of study participants 173 (43.3%)
were aged between 18 to 30 years. A study from Pune,
Maharashtra recorded majority (67.8%) of participants
were in the age group of more than 50 years. 6 In a study
from Mtawara, Tanzania, more than half (54.8%) were
aged in between 40-49.7 In our study, majority of the
participants (53%) were females which was different
from another study where majority of participants were
males (79.1%).7 Majority 350 (87.5%) of the participants
were illiterates. A study from rural Bangladesh reported
55.3% had attended school at some point of time.8Almost
all the study participants belonged to low socioeconomic
status which was similar to other study conducted in
Ethiopia.9
Only 3(0.7%) participants had a household latrine which
was a cause of concern. Studies have shown that, even in
remote rural areas, latrine coverage is better.10-12There is
evidence to show that after the implementation of
sanitation drive, the percentage of households with latrine
increased from 8% to 66% in one year in rural India. 13
In our study, almost all of them 397(99.2%) were
practicing open defecation. Many studies conducted in
India and African countries have similar finding which
will guide the international agencies to focus their efforts
in these areas.12-14
In our study of 400 participants all participants were
practicing hand washing. Out of this only 33(8.2%) use
soap while hand washing after defecation. A study from

Chi-Square test

P value

32.080

<0.001

6.998

0.030

191.25

0.001

143.212

<0.001

Maharashtra, India showed that hand washing with soap
and water after defecation was practiced by 38%.13 Most
of them (70.1%) were using footwear while going for
defecation which was similar to another study in
Bangladesh.15
All participants opined that having a sanitary latrine
provides them the privacy. Similar findings were
observed in other studies conducted in African
countries.16,17 None of the study participants felt that
having a sanitary privy is a stigma which was quite
different from other study where about 75% of the
participants felt that having a privy was a stigma.12
It was observed that 293 (73.2%) participants were
willing to own a household toilet and only about 27%
wanted to own it regularly. A baseline survey conducted
in India revealed that about 51% of respondents were
willing to own a household latrine and (71.7%) were
willing to use household toilet regularly.18 A study from
Orissa India, reported that about 47% of the members
reported using their latrines regularly at all times for
defecation.8
Although most of them were practicing
open air defecation, about 82% were not comfortable by
it. A study from Tamil Nadu, India reported that 90%
were ‘habituated’ to open defecation and about 5% of
them felt that it was not culturally feasible to have a
privy.19
About 74% of the participants felt that there were some
advantages of having a sanitary privy. Seventy seven
percent thought that it will improve their personal
hygiene and overall health. Scarcity of water was one of
the main reason for not having a privy as reported by
34% of the participants. Other studies have shown that
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easy access, privacy, convenience, cleanliness and health
benefits as advantages and bad odour with difficulty in
maintenance as the disadvantages.17, 20 In this study only
28 (7%) of participants know the harmful effects of open
air defecation. This finding is somewhat closer to the
study which is done in Maharashtra reported that only
14.5% were aware of harmful effects of open air
defecation.13
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ABSTRACT
Background: Anaemia in pregnancy accounts for one fifth of maternal deaths worldwide and is a major factor
responsible for low birth weight. In India, 16% of maternal deaths are attributed to anaemia. Prevalence of anaemia is
higher among pregnant women and it persists in India despite of the availability of effective, low-cost interventions
for prevention and treatment. The objective was to study the prevalence of anaemia among rural pregnant women and
also to study various socio-demographic factors associated with anaemia in pregnancy.
Methods: A cross-sectional study was carried out between February to July 2016 amongst 400 pregnant women
residing in PHC Handignur were interviewed using pre-tested pre-designed questionnaire. Hb percentage was
estimated by using Sahli’s method.
Results: Total of 291 pregnant women were found out to have Hb levels less than 11 gm%. 9 pregnant women were
found to have severe anaemia, 149 had moderate anaemia, 133 had mild anaemia. Factors such as literacy status, open
air defecation were found to be significantly associated with the prevalence of anaemia in pregnancy.
Conclusions: Prevalence of anaemia among the pregnant women was found to be 72.75%. Early detection and
effective management of anaemia in pregnancy can contribute substantially to reduction in maternal mortality.
Keywords: Anaemia, Antenatal clinics, Pregnant woman, Prevalence

INTRODUCTION
Anaemia is the most common nutritional deficiency
disorder in the world. Itis a major healthproblem that
affects 25-50% of the population of the world and
approximately 50% of pregnant women.1 WHO has
estimated that prevalence of anaemia in pregnant women
is 14% in developed and 51% in developing countries
and 65-75% in India.2 India contributes to about 80% of
the maternal deaths due to anaemia in South Asia.
Anaemia in pregnancy accounts for one fifth of maternal
deaths worldwide and is a major factor responsible for

low birth weight. Prevalence of anaemia is higher among
pregnant women and it persists in India despite of the
availability of effective, low-cost interventions for
prevention and treatment. India became the first
developing country to take up a National Nutritional
Anaemia Prophylaxis Program (NNAP) to prevent
anaemia among pregnant women. NNAPP was initiated
in 1970 during the fourth 5-year health plan with the aim
of reducing the prevalence of anaemia to 25%.3 Hence
the present study was carried out with an objectives to
study the prevalence of anaemia among rural pregnant
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women and also to study various socio-demographic
factors associated with anaemia in pregnancy.

and for first pregnancy it was 21.17±2.479 years as
shown in Table 2.
Table 1: Socio-demographic profile of the study
participants.

METHODS
Study design
A community based cross sectional study was carried out
in rural area under PHC Handiganur, field practice area
of Dept. of Community Medicine, JNMC Belagavi
between February to July 2016.
Taking the prevalence of maternal anaemia was taken at
50% as various studies have given a different
prevalence.Sample size calculated using the formula
4pq/d2. (Where p = prevalence of maternal anaemia, q=
100 – p, d = the relative error). N = 4 x 50 x 50/5x5 =
400.
Pregnant women residing in rural area of Handignur and
attending ANC clinics were interviewed using pre-tested
pre-designed questionnaire.Haemoglobin percentage was
estimated by using Sahli’smethod. Written informed
consent was obtained from the study participants prior to
the enrolment in the study. Ethical clearance was
obtained from the Institutional Ethics committee.
Inclusion criteria
All pregnant women attending the ANC clinic residing in
the rural area of Handiganur PHC.

Parameters (n= 400)Participants
Age distribution
<19 years
33
20 – 29 years
348
>30 years
19
Religion
Hindu
346
Muslim
32
Christian
12
Others
10
Type of family(5)
Nuclear
312
Joint
68
Three generation
20
Socio economic
Class(6)
24
Class I
43
Class II
135
Class III
142
Class IV
56
Class V
400
Total

RESULTS
Total of 400 pregnant women participated in the study.
Socio demographic profile of the pregnant women were
as follows, 348 (87%) pregnant women were in the age
group of 20-29 years, followed by 33 (8.25%) and 19
(4.75%) of the pregnant women in the age group of less
than 19 years and more than 30 years respectively.
Majority of the study participants belonged to Hindu
religion (346) Muslims, Christians and other religions
constituted 32, 12 and 10 participants respectively. 312
(78%) of the study participants resided in nuclear family,
68 (17%), 20(5%) of the study participants resided in
joint and three generation family respectively. 142
(35.5%) of the study participants belonged to Class IV
socioeconomic status (Table 1).
The mean age and standard deviation of menarche was
13.7±1.27 years, for Marriage it was 19.71±2.073 years

Age of:

Mean

Menarche
Marriage
First pregnancy

13.7 years
19.71 years
21.17 years

86.5%
8%
3%
2.5%
78%
17%
5%
6%
10.75%
33.75%
35.5%
14%
100%

Standard
deviation
± 1.27 years
± 2.073 years
± 2.479 years

In our study, 175 (43.75%) of the pregnant women were
in second trimester, 172 (43%) were in third trimester and
53 (13.25%) were in first trimester (Figure 1).

Participants

Statistical analysis was done by using Microsoft Excel
sheet 2013 and SPSS version- 20.0

8.25%
87%
4.75%

Table 2: Mean age of the menarche, marriage and
first pregnancy.

Exclusion criteria
Pregnant women detected to have GDM and any other
chronic diseases were excluded from the study.

Percentage

175

172

II trimester

III trimester

53

I trimester

Trimester wise distribution

Figure 1: Trimester wise distribution of the pregnant
women.
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The prevalence of anaemia in pregnancy was found out to
be 72.75%. 291 pregnant women had their Hb% less than
11gm% and 109 pregnant women were those who had Hb
level of more than 11 gm% (Table 3) according to RCH
guidelines. Distribution of the pregnant women according
to severity of anaemia we see that 37% of the women had
a moderate anaemia with Hb 7-9.9, 33% of the women
had mild anaemia with Hb 10-10.9 gm%, 28% of the
pregnant women were those who did not have anaemia
their Hb was more than 11 gm% and 2% of the women
were those who had severe form of anaemia Hb less than
7 gm% (Figure 2).

significant association was noted with literacy status,
trimester of pregnancy and open air defecation (p <0.05).
Whereas variables like age (p =0.175), occupation
(p=0.472), parity (p=0.524) and intake of iron
supplements (p=0.25) did not show any positive
association as shown in the Table 4.

2%
Hb < 7

27%
37%

Table 3: Distribution of pregnant women according to
anaemic state.

Hb 7 - 9.9
Hb 10 - 10.9
Hb > 11

Anaemic status
Hb< 11 gm%
Hb> 11 gm%
Total

Number of women
291
109
400

34%

Percentage
72.75%
27.25%
100%

In our study, when the prevalence of anaemia was
compared with various socio demographic variables

Figure 2: Distribution of pregnant women according
to severity of anaemia.

Table 4: Association prevalence of anaemia with various socio demographic variables.
Variables
Age
<19 years
20-29 years
>30 years
Literacy status
Literate
Illiterate
Occupation
Housewife
Employed
Parity
Primi
Secondary
Multi
Iron supplements
Taking
Not Taking
Open air defecation
Practicing
Non Practicing

Anaemia present

No anaemia

χ2 -value

p -value

27 (81.81%)
253 (72.07%)
11 (57.89%)

6 (18.18%)
95 (27.29%)
8 (42.10%)

3.482

0.175

35 (89.74%)
256 (70.91%)

4 (10.25%)
105 (29.08%)

6.291

0.012

254 (72.15%)
37 (77.08%)

98 (27.85%)
11 (22.92%)

0.522

0.472

131 (70.05%)
93 (75%)
67 (75.02%)

56 (29.95%)
31 (25%)
22 (24.98%)

1.290

0.524

258 (73.71%)
33 (66%)

92 (26.28%)
17 (34%)

1.315

0.25

43 (86%)
248 (70.85%)

07 (14%)
102 (29.15%)

5.065

0.024

DISCUSSION
Our study was conducted in a rural setup PHC Handignur
which is the field practice area of Dept. of Community
Medicine, Jawaharlal Nehru Medical College, KLE
University Belagavi. The present study was a cross
sectional study with an attempt to find out the prevalence

of anaemia in rural pregnant women and to study the
various socio demographic variables associated with it. In
our study, total 400 pregnant women participated among
them, 87% of the study participants were in the age group
of 20 – 29 years, 86.5% of the study participants were
Hindu by religion and 8% were Muslims, 78% of the
study participants resided in a nuclear family, 35.5%

International Journal of Community Medicine and Public Health | February 2017 | Vol 4 | Issue 2

Page 539

Prashant D et al. Int J Community Med Public Health. 2017 Feb;4(2):537-541

belonged to Class IV socioeconomic status. In a similar
study carried out in Aurangabad, Maharashtra, 71% of
the study participants were in the age group of 20-29
years, 51.7% were Muslim by religion, 45.4% of the
study participants resided in a joint family and 31%
belonged to Class IV
socio-economic status.7 In
comparison to our study Muslim participants were more
may be because Aurangabad was a Muslim dominated
city as compared to our study place which was a Hindu
dominated area.
The mean age and standard deviation for menarche,
marriage and first pregnancy was 13.7±1.27 years,
19.71± 2.073 years, 21.17± 2.479 years respectively. In a
similar study carried out in Aurangabad, Maharashtra,
and mean age for menarche was 13.2 years which was
almost similar in comparison to our study.7 In the present
study 43.75% of the pregnant women were in second
trimester, in a similar study carried out in Andhra Pradesh
it was seen that 63.69% of the study participants
belonged to the second trimester the results are in
comparison expect that their percentage was high may be
because of a larger sample size in comparison to our
study.8
In the present study, the prevalence of anaemia was found
to be 72.75%. The prevalence of mild, moderate, severe
anaemia was 33%, 37% and 2% respectively. In a similar
study carried out in Aurangabad, Maharashtra the overall
prevalence of anaemia among pregnant women was
found to be 87.2%.7 The prevalence of mild, moderate,
severe anaemia were observed as 24.7%, 54.5%, and
7.9%, respectively. In both the studies we observed that
prevalence of anaemia was high and the prevalence of
moderate anaemia was high as compared to mild and
severe forms. In another study, carried out in Andhra
Pradesh, 52.73% subjects demonstrated mild degree of
anaemia, 40.97% subjects has moderate anaemia and
6.2% subjects had severe anaemia.8 In comparison to our
study, Andhra Pradesh study showed more prevalence of
anaemia in mild group, the overall prevalence of anaemia
in their study was noted to be 100% which was high in
comparison to our study the reason being that they had
carried out the study in most backward area of the state
and with limited health care facilities available. In
another study, carried out in South Eastern Nigeria,
40.4% of the study population were anemic (Hb <
11gm%) at the time of booking, out of which 90.7%
were mildly anemic and 9.3% were moderately anemic.9
No case of severe anaemia was noted the results are high
in comparison to our study may be because the study
setup was in a under developed country like Nigeria.
Significant association of prevalence of anaemia was
noted with literacy status, trimester of pregnancy and
open air defecation (p<0.05). In a similar study carried
out in Aurangabad Maharashtra significant association
was noted with religion, socio economic status, literacy
status the findings match our study only in literacy status
association.7,10

CONCLUSION
Total of 400 pregnant women participated in the study. A
total of 291 women were detected to be anaemic (Hb<11
gm%) which was around 72.75% in that9 pregnant
women were found to have severe anaemia (Hb <7
gm%), 149 had moderate anaemia (Hb between 7 to 9.9
gm%), 133 had mild anaemia (Hb between 10 to 10.9
gm%). Open air defecation, literacy status and trimester
of pregnancy were found to be significantly associated
with the prevalence of anaemia. The programme for
anaemia control should be executed more resourcefully in
this area. Efforts should be aimed towards the early
detection and treatment of anaemia before delivery.
Medical staff managing the ante natal women should
attempt to investigate anemic pregnant women so that the
etiology can be investigated whenever possible.
Recommendations
Prevention of anaemia in pregnancy will go a long way to
help in preventing maternal complications in post-partum
state like mortality and also will ensure a healthy baby
and a healthy mother as an outcome.Social stigma
associated with dietary and iron and folic acid
consumption should be removed and all pregnant women
should be educated to realise the importance of good
dietary habits and regular intake of iron and folic acid
tablets during pregnancy. All these efforts would help to
ensure safe motherhood and achieve the relevant targets
of Millennium development goals.
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Abstract
Introduction: Population explosion is one of the most hazards to the development of India.
The most effective way to control this is by reducing birth rate using contraception.
Objective: To know the prevalence of contraceptive use among married women.
Methodology: Community‑based cross‑sectional study was conducted among married women
aged 15–44 years residing in three urban areas of Belagavi using predesigned and pretested
questionnaire after obtaining informed consent.
Results: The prevalence of contraceptive use in the present study was 353 (58.8%), among
them 96 (16.0%) were condom user, 113 (18.9%) were using intrauterine device, 26 (4.3%)
were practicing rhythm method, 20 (3.3%) of them were using oral contraceptive pill, and
98 (16.3%) were practicing sterilization method.
Conclusion: Prevalence rate of contraceptive use was relatively less. Improving female literacy
and proper counseling of couples for family planning would help improve the prevalence rate.
Key Words: Contraceptive, married women, prevalence, urban areas

Introduction
India is the second most populous country in the world
even though being first country in the world to initiate
National Family Planning Program in 1952 with the
objective of reducing birth rate.[1] In spite of availability
of a wide range of contraceptives and mass media
campaigns, population control is a far‑flung dream to
achieve.[2] Proper use of family planning methods is
the key to prevent unplanned pregnancies,[3] unsafe
abortions, and in turn reduce population growth.
Contraceptive prevalence is also an indicator to access
maternal and child health including family planning
Access this article online
Quick Response Code:

Website:
www.ijournalhs.org

DOI:
10.4103/2349-5006.198573

services which is one of the eight elements of primary
health care.[4] Furthermore, an increase in contraceptive
use can contribute to decline in child and maternal
mortality and avert high‑risk pregnancies by regulating
the pregnancy interval.[5] Thus, it is necessary to know
the need and practice of contraception among married
women. Thus, the present study was performed to
explore the current status of contraceptive use in urban
areas of Belagavi.
Objective

To know the prevalence of contraceptive use among
married women.
This is an open access article distributed under the terms of the Creative
Commons Attribution‑NonCommercial‑ShareAlike 3.0 License, which allows
others to remix, tweak, and build upon the work non‑commercially, as long as the
author is credited and the new creations are licensed under the identical terms.
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Methodology

and 75 (12.5%) were graduates. Majority 494 (82.3%)
of the women were housewives.

The present community‑based cross‑sectional study
was conducted in three field practice areas, namely,
Ashoknagar, Ramnagar, Rukmininagar of Department of
Community Medicine, Jawaharlal Nehru Medical College,
Belagavi, among married women aged 15–44 years
residing in these study areas. The study was conducted
over a period of 1 year from January 1, 2015 to December
31, 2015, and sample size was calculated taking prevalence
of contraceptive use as 40%.[6] The sample size was 600.

Most 226 (37.6%) of the participants had the duration
of married life ranging between 6‑10 years, followed by
178 (29.7%) between 11 and 15 years, 139 (23.2%) between
1 and 5 years, and 57 (9.5%) had ≥ 15 years of married life.
Among the 600 respondents, 280 (46.7%) of the women
had 2 children followed by 179 (29.8%) with 1 child,
93 (15.5%) with 3 children, 34 (5.7%) with 4 children, and
only 14 (2.3%) of the married women had no children.

As population of eligible couple in all three health
centers was almost in the same range, we selected
230 participants from each urban health center. About
thirty extra participants from each study, area was
selected to take care of exclusion criteria. Married
women between the age group of 15–44 years and who
were permanent residents of study area were included
in the study. Women who have attained menopause,
undergone hysterectomy, and with primary or secondary
infertility were excluded from the study. Sampling
frame was available. Participant selection was done
by computer‑generated random number. Data were
collected researcher using predesigned and pretested
questionnaire by interviewing after taking written
informed consent. Statistical analysis was done using
SPSS trial version 21.0 (IBM Corporation, Armonk,
Newyork).

Results
In the present study which was done among the
married women in three urban field practice areas of
Jawaharlal Nehru Medical College showed that the age
of the married women ranged from 20 to 42 years,
and the mean age (± standard deviation [SD]) of the
respondents was 29 ± 4.52 years. The age of study
participant’s husbands in the study ranged from 24 to
56 years, and mean age (±SD) was 35.21 ± 5.54 years.
The age of marriage ranged from 18 to 28 years, and the
mean (±SD) age of the marriage was 20.35 ± 2.00 years.
Out of 600 respondents studied, 302 (50.3%) women
were Hindus, followed by 234 (39%) Muslims, 46 (7.7%)
Christians, 15 (2.5%) Sikhs, and the least were 3 (0.5%)
who belonged to Jain religion. About 347 (57.8%)
of the study participants belonged to nuclear family,
253 (42.2%) to joint family. Majority 585 (97.5%) of
the women were literates, and only 15 (2.5%) of them
were illiterates. Out of 585 literates, 128 (21.3%) of
them had studied up to primary school, 172 (28.7%) up
to secondary school, 210 (35.0%) studied beyond SSLC,

10

The prevalence of contraceptive use in the present study
was 353 (58.8%), among these 96 (16.0%) were condom
users, 113 (18.9%) were using intrauterine devices,
26 (4.3%) were practicing rhythm method, 20 (3.3%) of
them were using oral contraceptive (OC) pill, 98 (16.3%)
were practicing sterilization method, and 247 (41.2%)
of the married women did not practice any of the
contraceptive method at the time of the study [Table 1].

Discussion
In the present study, the age of the married women
in the study ranged from 20 to 42 years. The mean
age (±SD) was 29 ± 4.52 years. A similar study was
conducted in Bagalkot[7] among married women of age
group 15–45 years; majority of study participants were in
the age group of 20–30 years with mean age of 28 years.
Majority 585 (97.5%) of the women were literates, and
82.3% of women were housewives in our study, but
literacy level was slightly low 67%, and also 94.8% of
women were housewives in a study done in Lucknow.[8]
The prevalence of contraceptive use in our study
was 353 (58.8%) which is quite lower compared
the contraceptive prevalence rate (64%) in urban
population of India according to National Family Health
Survey‑III (NFHS-III).[9] Similar study done among
the reproductive age group married women in urban
areas of Bengaluru[10] and Punjab[11] showed that the
prevalence rate was 58.6% and 53.84%, respectively.
Table 1: Distribution of married women according
to the current use of contraceptive method
Type of contraceptive
Condom
IUCD
OC pill
Rhythm method
Sterilization
None
Total

n (%)
96 (16.0)
113 (18.9)
20 (3.3)
26 (4.3)
98 (16.3)
247 (41.2)
600 (100)

OC: Oral contraceptive, IUCD: Intrauterine contraceptive device

Indian Journal of Health Sciences and Biomedical Research KLEU  Jan-Apr 2017  Vol 10  Issue 1

[Downloaded free from http://www.ijournalhs.org on Thursday, January 24, 2019, IP: 192.168.98.51]

Kruthika, et al.:   Contraceptive practice among married women in Belagavi

Study conducted in Mangalore[12] showed that 15.6% of
their husbands’ were condom users, 13.3% of women
were practicing rhythm method, 5% were using OC pill,
18.4% were using intrauterine contraceptive devices,
and 31.8% were practicing sterilization, which was
quite similar to our study in indices such as condom,
intrauterine contraceptive device, and OC pills. Another
study conducted in urban areas of Punjab[11] showed
that among the contraceptive users, condoms, OC pills,
and intrauterine devices were used by 41.6%, 28.4%,
and 8.0%, respectively, and 4.93% were practicing
sterilization which is quite high compared to our study.
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ABSTRACT
Background: Intimate partner violence (IPV) has been emerged as
an important social problem in India. Considerable number of
women experience violence in their lifetime resulting in long and
short-term physical and psychological trauma for many. Screening
at early stages of violence can prevent many mortality and morbidity among IPV sufferers.
Objective: To study the prevalence and potential risk factors of
Intimate partner violence among married women in an urban area.
Methods: A cross sectional study was conducted from November
2015 to June 2016 amongst 214 married women attending the outpatient department of three urban health centres by interviewing
them using WHO multi-country study questionnaire.
Results: The Overall prevalence of Intimate partner violence was
39.25% of which 39.2% of women experienced physical violence,
14% of women had experienced Sexual violence and 19.1% of the
women had experienced controlling behaviour by their partners.
Key words: Intimate partner violence, urban area, married women, sexual violence, physical violence

INTRODUCTION
Violence against women has been recognized
globally as a public health problem which violates
human rights and incurs substantial social, economic and health costs. In recent years violence
against women has emerged as an important social
problem in India. Exposure to intimate partner violence (IPV) among women has been associated
with increased morbidity and is documented as the
third leading cause of mortality among women of
reproductive age.1,2 Intimate partner violence (IPV)
refers to acts of physical, sexual or emotional abuse
by a current or former intimate partner, whether
cohabiting or not.3 Domestic violence is accepted
across many layers of society and occurs among all
socio-economic groups in all countries.4 In India,
the problem has been highlighted after legislation
against domestic violence in 2005,popularly known
as the Protection of Women from Domestic violence Act. 5 But still the prevalence rate is quite
high because attitudes are deeply entrenched.

According to a World Health Organization (WHO)
survey of ten countries, the lifetime prevalence of
physical IPV varies from 15% to 71%.6-11 Even
though the prevalence of IPV is high the sufferers’
women do not always seek health care immediately following an IPV incident. IPV often has serious
long-term consequences not only for the individuals involved, but also for their families, communities and society. However limited studies have
been done in India regarding IPV even though the
prevalence rate is high.
Thus the present study was conducted to study the
prevalence and potential risk factors of Intimate
partner violence among married women in urban
areas of Belagavi (Ashoknagar, Ramnanar and
Rukmininagar).
MATERIALS AND METHODS
A cross-sectional study was carried out from Nov
2015 to June 2016 amongst 214 married women at-
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tending the outpatient department of three urban
health centres i.e. Ashoknagar, Ramnanar and
Rukmininagar which comes under the field practice area of Department of Community Medicine,
KLE University’s Jawaharlal Nehru Medical College, Belagavi, Karnataka. Sample size was calculated using the prevalence rate (56%) from the previous study done in India.5 Taking absolute error
as 7%, sample was calculated using formula:
4pq/d2 where d= 7%, p= 56% and q = 100-56= 44%.
Thus the sample size calculated was 201.
Proportionate sampling is done so that equal number of study participants was included in the study
from three different urban areas. During data collection we got extra 13 subjects which are added to
the sample and final analysis was done for 214 subjects. Data was collected using pre-tested and predesigned questionnaire after taking informed consent from the study participants. The questionnaire
includes socio demographic data and WHO multicountry study questionnaire 11-13 to assess the prevalence of different types of IPV. All married women who were in reproductive age groups, permanent residents of study area and who consented to
participate were included in the study. The participants were interviewed in a separate room to
make them comfortable to answer the questions.
Assurance about the anonymity and not disclosing
the details of interview to husband or any family
member was ensured. Ethical clearance was obtained from institutional ethical committee.
RESULTS
In the present study, out of 214 study participants,
the age group of the married women ranged between 20-39 years. Among the total, (42.0%) of
them belonged to 25 -29 years, around 44.4% of the
women studied up to primary school, 25.3% high
school ,10.7% studied up-to college and 19.6% were
illiterates. Almost 39.3% of the married women belonged to Class II socio economic status according
to modified B.G. Prasad classification.12 Among the
study participants 64% of them had arranged marriage, 23.4% had love marriage and 12.6% of them
married because of pressure by parents /relatives.
The overall prevalence of Intimate partner violence
(IPV) was 39.25% (As shown in Table 1).
It was seen from Table 2 and 3, that among the socio demographic variables examined, religion,
husbands’ occupation, type of family, socioeconomic status, duration of married life, number of
children and type of marriage were found to be
significantly associated with the prevalence of intimate partner violence. IPV was more prevalent
among the participants who belonged to Muslim
religion, whose husbands’ were labourer, who be-
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longed to nuclear family, women who belonged to
Class VI and in women with duration of married
life <5years which was statistically significant. In
this study, the prevalence of IPV was more in case
of love marriages and less in women with more
children. As the number of children increased the
prevalence of intimate partner violence was decreased.
Table 1: Prevalence of different types of violence
(n=84)
Category & Components
Physical violence:
Moderate physical -Was slapped or had
something thrown on her
violence: -Was pushed or shoved
Severe physical Violence:
was hit with fist or something else that
could hurt
was kicked, dragged or beaten up
Sexual violence
Was physically forced to have sexual intercourse
had sexual intercourse when she did not
want it
Controlling behaviour
Tried to restrict contact with family of her
birth
Ignored her and treated indifferently
got angry if she spoke to another man
was often suspicious that she was unfaithful
Multiple answers

No. (%)
46 (21.5)
27 (12.6)
19 (8.9)
38 (18.2)
30 (14.5)
08 (3.7)
30 (14.0)
18 (8.4)
12 (5.6)
54 (19.1)
20 (9.3)
04 (1.9)
12 (5.6)
05 (2.3)
13 (6.1)

Table 2: Distribution of Social demographic factors associated with intimate partner violence:
Socio-demo-graphic
factors
Religion
Hindu
Muslim
Christian
Sikh
Husbands’ Occupation
Business
Government official
Private Job
Labourer
Type of family
Nuclear
Joint
Socio Economic Status
Class I
Class II
Class III
Class IV
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Intimate partner
violence
Yes (%)
No (%)
25 (29.4)
51 (60.0)
0 (0)
9 (10.6)

66 (51.4)
44 (34.1)
4 (3.1)
15 (11.4)

35 (41.2)
10 (11.7)
13 (15.4)
27 (31.7)

63 (48.9)
25 (19.4)
27 (20.9)
14 (10.8)

58 (68.2)
27 (31.8)

65 (50.3)
64 (49.7)

12 (14.2)
16 (18.8)
28 (32.9)
29 (34.1)

5 (3.8)
68 (52.8)
41 (31.8)
15 (11.6)

P
value

0.001

0.002

<0.001

<0.001
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Table 3: Distribution of study participants based on other potential risk factors
Potential factors
Duration of married life
< 5 years
≥ 5 years
Number of children
Nil
One
Two
Three
Four and above
Type of marriage
Love marriage
Arranged marriage
Forced by parents/relatives

Intimate partner violence
Yes (%)
No (%)

Total (%)

P-value

64 (70.3)
21 (17.1)

27 (29.7)
102 (82.9)

91 (100)
123 (100)

14 (63.6)
27 (58.6)
35 (49.2)
9 (16.4)
0 (0)

8 (36.4)
19 (41.4)
36 (50.8)
46 (83.6)
20 (100)

22 (100)
46 (100)
71 (100)
55 (100)
20 (100)

0.001

36 (72.0)
25 (18.2)
24 (88.8)

14 (28.0)
112 (81.8)
3 (11.2)

50 (100)
137 (100)
27 (100)

0.001

DISCUSSION
Intimate partner violence, a problem that affects
the lives of women has been found to recur
throughout the lifecycle of women and has intensive repercussions. In our study, the age group of
the married women ranged between 20-39 years
and most (42.0%) of them belonged to 25 -29 years
and around 44.4% of the women had studied up-to
primary school. In a study done in Gujarat6 the average age of the participants was 35.2 years. More
than one third of the participants had secondary
education. Whereas another study done in rural
Maharashtra 1 showed that the women age ranged
between 18-60 years with mean age was 30 years
and 30.4% of the women had no formal education.
Among the study participants 64% of them had arranged marriage, 23.4% had love marriage and
12.6% of them married because of pressure by parents /relatives. In study done in Gujarat 6 arranged
marriage was common among the participants
(85%). The average number of children was 1.9 (SD
= 1.1).
The overall prevalence of Intimate partner violence
was 39.25% of which 39.2% of women experienced
physical violence, 14% of women had experienced
sexual violence. Whereas, in a study done in rural
Nepal 7 showed that more than half the women
(51.9%) reported having experienced some form of
violence in their lifetime. One-fourth reported
physical violence, nearly half reported sexual violence. Study done in East India 5 showed that 56%
of the women reported some form of violence
against them which was almost similar to our
study. Another study done in Rwanda 8 showed
that 18.8% of the women reported physical abuse,
17.4% women reported sexual abuse and 1.5%
women reported psychological abuse. The prevalence was quite lower in the present study compared to other studies cited above this may be because our study is done in urban areas and as the
study areas comes under the urban health training

0.001

centres, most of our postgraduates frequently visited these areas and the health education given
might have afftected the outcome. Sexual violence
is not only a violation of human rights, but also a
public health problem, with intimate partner violence and sexual violence among the most pervasive forms of violence against women. Worldwide,
one in three women experience either physical or
sexual partner violence or non-partner sexual violence.9
In the present study, there was significant association between religion, Husbands’ occupation, type
of family, socioeconomic status, duration of married life, number of children and type of marriage
which shows that in early years of married life the
prevalence is more and in case of nuclear family’s
the prevalence is more this may be because that in
nuclear family has no any elderly person in the
family to guide the couples. Furthermore, women
are expected to play a subordinate, submissive and
more conservative gender role in marital relationships especially in developing countries like India.
Moreover, low status and low decision-making
power of women, lack of access to resources, and
information and shame in exposing certain abuses
can put women at further risk of experiencing violence.10
CONCLUSION
The overall prevalence of intimate partner violence
was 39.25% of which 39.2% of women experienced
Physical Violence and 14% of women had experienced Sexual violence. The magnitude of Intimate
partner violence was quite high among Indian
women and suggests that primary and secondary
prevention of IPV is urgently required. Multipronged strategy should be implemented that focus on changing IPV norms, conflict-management
skills, and enhance the help-seeking behaviour of
victims. Empowerment of women through educa-
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tional and employment opportunities can help to
break free from abusive relationship. More elaborative study with larger sample size depicting the
differences both in rural and urban areas can be
done.
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Abstract
Background: Mothers and children are one of the most vulnerable or special risk groups,
and the risk for this group is associated with pregnancy, childbirth, and also in postnatal
period. A number of demand generation schemes have been launched by the Government
of India for the welfare of the pregnant women, but still a significant reduction in maternal
mortality and morbidity has not been achieved yet.
Objective: To assess the awareness of various demand generation schemes among pregnant
women.
Methodology: A community‑based cross‑sectional study was done among 540 pregnant
women in Primary Health Centre area of Handiganur, Belagavi.
Results: Among 540 study participants, 373 (69.1%) participants knew about Prasuthi
Araike, 206 (38.1%) participants knew about Janani Suraksha Yojana, 396 (73.3%) knew
about Madilu kit, and only 104 (19.3%) knew about Thayi Bhagya Plus.
Conclusion: The awareness about demand generation schemes is very high, which has
successfully promoted women’s preference to institutional deliveries.
Key Words: Demand generation schemes, Janani Suraksha Yojana, Madilu kit, rural
area, Thayi Bhagya plus

Introduction
Mothers and children approximately comprise 71.14%
of the total population in any developing country being
one of the most vulnerable or special risk groups.[1]
In India, women of childbearing age (15–45 years)
constitute about 32.2% of the total population. The
risk for this group is associated with pregnancy,
childbirth, and also in the postnatal period. A number of
demand generation schemes have been launched by the
Government of India for the welfare of the pregnant
women, but still a significant reduction in maternal
mortality and morbidity has not been achieved yet.
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The highest maternal mortality ratios can be witnessed
in India accounting for approximately 20% of all the
maternal deaths globally.[2] Thus, promoting women’s
health improves not only individual health but also the
health of the family, community, and the nation, and
women acquire a special place in the community.[1]
Knowledge about available schemes can help to avail the
benefits of these schemes. Hence, the present study was
undertaken to assess the awareness of various demand
generation schemes such as Prasuthi Araike, Janani
Suraksha Yojana, Madilu kit, and Thayi Bhagya Plus
among pregnant women.
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Objective

To assess the awareness of various demand generation
schemes among pregnant women.

Methodology
This community‑based cross‑sectional study was done
in Primary Health Centre (PHC) area of Handiganur,
which is the field practice areas of Department of
Community Medicine, Jawaharlal Nehru Medical
College, Belagavi. About 540 registered pregnant
women during the period from January 1, 2015 to
December 31, 2015 in PHC, Handiganur, was included
in the study, and married women who have come to
mother’s place in the study area from other areas for
delivery were excluded from the study. Sample size was
calculated considering population of 27,000 and crude
birth rate of Handiganur (19/1000 MYP). Total sample
size estimated to be 513 and corrected sample size was
540. Approval of the Institutional Ethics Committee
for Human Subject’s Research of the institution was
obtained, and data were collected using pretested
and predesigned questionnaire after taking informed
consent.

Results
Among 540 pregnant women in the present study, the
age group ranged from 20 to 35 years and the mean age
of the study participants was 24.1 ± 2.8 years. Majority
of them 499 (92.4%) were 18 years and above at the
age of marriage and only 41 (7.6%) were <18 years.
Four hundred and thirty‑six (80.7%) women were
Hindus, followed by 82 (15.2%) were Muslims and
only 22 (4.1%) were Christians. About 480 (88.9%) of
them were literates and 292 (54.1%) were homemakers.
About 288 (53.3%) study participants belonged to joint
family and most (58.5%) of them, i.e., 316 participants
belonged to socioeconomic status Class V of modified
B. G. Prasad classification.
Out of 540 study participants, irrespective of eligible
criteria, 373 (69.1%) participants knew about Prasuthi
Araike, 206 (38.1%) participants knew about Janani
Suraksha Yojana, 396 (73.3%) knew about Madilu kit, and
only 104 (19.3%) knew about Thayi Bhagya Plus [Table 1].
Out of 540 study participants, mean ± standard
deviation of the knowledge gained by study
participants about Demand Generation Schemes from
Accredited Social Health Activist (ASHA) worker was
38.3 ± 4.1, from Auxiliary Nurse Midwives (ANM)
42

Table 1: Distribution of the study participants
according to awareness about demand
generation schemes
Knowledge about
Demand Generation
Schemes
Prasuthi Araike
Janani Suraksha
Yojana
Madilu‑kit
Thaiyi Bhagya Plus

Yes (%)

No (%)

Percentage

373 (69.1)
206 (38.1)

167 (30.9)
334 (61.9)

540 (100)
540 (100)

396 (73.3)
104 (19.3)

144 (26.7)
436 (80.7)

540 (100)
540 (100)

was 11.7 ± 2.7, from Anganwadi worker (AWW)
was 23.3 ± 3.5, from doctors was 7.6 ± 2.2, and from
multiple sources was 19.1 ± 3.3, with confidence
interval of 95% [Table 2].

Discussion
In the present study of 540 participants, irrespective
of eligible criteria, 69.1% participants knew about
Prasuthi Araike, 38.1% participants knew about
Janani Suraksha Yojana, 73.3% knew about Madilu
kit, and only 19.3% knew about Thayi Bhagya Plus.
A study done in Aligarh, Uttar Pradesh[3] in 2016
with 300 participants, showed only 5.3% mothers
were unaware of the cash benefit and/or those told
to come after some time but could not return back.
A study conducted in Uttar Pradesh[4] in 2010 covering
4754 households spread over 12 districts, showed
that most of the women, i.e., 88% were aware of the
schemes and the incentives, it offered for institutional
deliveries. Similarly, a study conducted in Ambala
district, Haryana[5] in 2015 with 200 participants,
showed that 71.5% mothers were aware of the cash
benefits. Similar study conducted in Jam Nagar,
Gujarat[6] in 2013, with 400 participants, showed that
89.5% respondents were aware of the benefit schemes,
whereas 105% were unaware about schemes. Another
similar study conducted in Rohtak, Haryana[7] in
2012 with 148 study participants, showed 91.6% of
the beneficiaries were aware of the schemes, whereas
22.3% of nonbeneficiaries were aware of schemes.
The knowledge about demand generation schemes
in the present study was given by ASHA to 38.3%
participants, by AWW to 23.3% participants, by
multiple sources to 19.1% participants, by ANM to
11.7% participants, and by doctors to 7.6% participants.
Another study conducted in Uttar Pradesh[4] in 2010
covering 4754 households spread over 12 districts,
showed only 40% of women were contacted by
ASHA who gave knowledge about demand generation
schemes.
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Table 2: Distribution of study participants
according to knowledge about demand
generation schemes given by the health-care
worker
Knowledge of demand
generation schemes given by
ASHA
ANM
AWW
Doctors
Multiple sources
Total

Participants (%)

Mean±SD

207 (38.3)
63 (11.7)
126 (23.3)
41 (7.6)
103 (19.1)
540 (100)

38.3±4.1
11.7±2.7
23.3±3.5
7.6±2.2
19.1±3.3
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Abstract
Introduction: The recent years have witnessed a substance abuse epidemic with serious
health, social, economic, and political repercussions. Initially, a problem of the developed
countries, but now has assumed alarming dimensions even in developing countries. India
too has been caught in this vicious circle of substance abuse.
Materials and Methods: Six hundred adolescents of age group between 10 and 19 years in the
area of UHC Ram Nagar and Rukmini Nagar were interviewed with the help of predesigned
and pretested questionnaire. Data were analyzed using SPSS version 20.
Results: Out of 600 participants, 505 were males and 95 were females. The prevalence of
substance use was found to be 71 (11.8%), with females having the highest prevalence (17.9%)
than males (10.7%). Smokeless form of tobacco (78.87%) being the most common substance
use followed by smoke form of tobacco (15.49%) and least (2.82%) with alcohol and ganja.
Conclusion: Smokeless form of tobacco and smoke form being the most common form of
substance abuse among adolescents in urban slum. Females had a higher prevalence of
substance use than males.
Key Words: Adolescents, slums, tobacco

Introduction
Substance use has become a problem both among
developed and developing countries. Today, there is
no part in the world that is free from drug use or drug
trafficking. India too is being caught in this vicious circle
of drug use and there is an increase in number day by
day.[1] According to the World Health Organization,
substance abuse is persistent or sporadic drug use
inconsistent with or unrelated to acceptable medical
practice.[2] Urban settings seem to be more attractive
settings for drug dealers; illegal substances having higher
costs as result of their illegality, demand larger, and
more economically capable markets. Hence, substance
abuse has been increasing among adolescents as sizeable
Access this article online
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www.ijournalhs.org

proportions of adolescents in many states of India
experiment with drugs quite early in life.[3] Families play
a key role in a number of problem behaviors: Substance
use/abuse, aggression and violence, delinquency, family
composition, family intactness, family income, and
family violence are some of the issues that have been
related.[4] Rapid industrialization, urbanization, and
changing lifestyles have left children struggling for their
survival, forcing many to take refuge in the dark world
of substance abuse. Different forms of tobacco habits
and products include beedi, cigarette, hookah, chillum,
ganja, charas, and gutkha.[5] Other substances include
alcohol, cannabis, heroin, and lysergic acid diethylamide
(LSD). The presence of substance use may promote
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criminal offences, in particular robberies as drug dealers
often carry cash. Substance use is also associated with
increased incidence of infections such as HIV, hepatitis,
and STD.

Exclusion criteria

Objectives

Sampling method

The objective of this study was to know the prevalence
of substance use among adolescents residing in the
urban slums of Belagavi city.

Simple random sampling method was used in the study.

Materials and Methods
Sample size

Calculated using formula:
n = z²α pq/d²
n – Sample size
q – 57% (p‑100)
p – 43% (prevalence of previous study) [Indian J
Community Med. Oct 2008; 33 (4): 265–267.]
d – Relative error 10% of p i.e. 4
n = z²α pq/d²
= 1.96² × 43 × 57/4²
n = 588 (600)
Source of data

Six hundred adolescents residing in the slums of Urban
Health Centre, Ram Nagar and Rukmini Nagar, which
is field practice area of the Department of Community
Medicine, Jawaharlal Nehru Medical College, KLE
University, Belagavi, Karnataka. The population under
UHC Ram Nagar is 32, 815 and includes 5 slums,
and according to the community needs assessment
approach (CNAA) survey, adolescents aged between
10 and 19 years were 1725. Similarly, population under
UHC Rukmini Nagar is 43, 600 and includes 4 slums, and
according to CNAA survey, adolescents aged between
10 and 19 years were 8237.
Study design

This study is a community‑based cross‑sectional study.
Study period

The study was conducted between January 1, 2015 and
December 31, 2015.
Inclusion criteria

All adolescents aged between 10 and 19 years who were
residing in that area for the past 1 year and who gave
informed consent were included in the study.
26

Adolescents residing <1 year were not included in the
study.

Sampling procedure

Sampling frame of all the adolescents of these areas
was made and simple random sampling method was
used to select 600 adolescents who were included in the
study. Random number table was used. Proportionate
number of samples was selected from each of the
area proportionate to the population size of that area.
Statistical analysis was done using Microsoft Excel
worksheet 2013 and SPSS version 20.

Results
In the present study, the prevalence of substance use
among adolescents in urban slums was found to be 11.8%
[Graph 1].
In this study, use of smokeless form of tobacco
was highest (78.87%), followed by smoke form of
tobacco (15.49%) and least (2.82%) use was seen with
alcohol and ganja [Graph 2].

Discussion
In the present study, 33.8% were in the age group of
10–13 years, 25% were in the age group of 14–15 years,
and 41.2% participants were in the age group of
16–19 years. A study conducted among school students
in urban areas of Aligarh, constituted 42.4% between
age group of 10 and 13 years, 35.6% in age group of
14 and 15, and 22% between 16 and 19 years.[6]
Maximum number (84.16%) were boys and 95 (15.84%)
were girls. In a study conducted in two high schools of
West Bengal, 82% were males and 18% were females.[7]
Another study conducted among street children in
Jaipur showed that 71% were males and 29% were
females.[8] These studies showed a similar proportion
of males and females to that of our study. In our study,
majority (76.2%) of the adolescents belonged to Hindu
religion, followed by 14% Muslims, 3.6% Christians,
and 6.2% who belonged to other religions. A study
among street children from Mumbai constituted 66.3%
Hindus, 32.7% Muslims, and 1% Christian.[9] Another
study conducted in Dehradun of Uttarakhand showed
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Tobacco(Smokeless)

Substance use present
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Ganja

79%

88%

Graph 1: Prevalence of substance use among adolescents
Substance use
Present
Absent
Total

n (%)
71 (11.8)
529 (88.2)
600 (100)

that 90.1% were Hindus and 2% were Muslims which
was similar to that of our study.[10] In our study, while
majority of the participants, that is, 40.2% and 37%
were living in three‑generation family and joint family,
respectively, 21.5% belonged to nuclear family and 1.3%
were staying with others (relative’s house or hostel).
In our study, 3.7% of 600 adolescents were found to be
school dropouts. A study conducted in urban slums of
Sambalpur showed 51.7% were school dropouts[11] and
also in urban slums of Mumbai,[9] 44.2% were school
dropouts. This difference could be because of successful
implementation of compulsory high school education
in South India. Out of 600 participants in our study,
28 (4.7%) were found to be working while 572 (95.3%)
were not working [Table 1].

Graph 2: Distribution of adolescents according to type of substance use
Substance
Tobacco (smokeless)
Alcohol
Tobacco (smoke)
Ganja
Total

n (%)
56 (78.87)
2 (2.82)
11 (15.49)
2 (2.82)
71 (100)

Table 1: Sociodemographic profile
Sociodemographic variables
Age (years)
10-13
14-15
16-19
Sex
Male
Female
Religion
Hindu
Muslim
Christian
Others
Type of family
Joint
Third generation
Nuclear
Others
School drop out
Yes
No
Socioeconomic status
I
II
III
IV
V

n (%)
203 (33.8)
150 (25)
247 (41.2)
505 (84.16)
95 (15.84)
457 (76.2)
84 (14)
22 (3.6)
37 (6.2)
222 (37)
241 (40.2)
129 (21.5)
8 (1.3)

A study conducted in Sambalpur [11] showed that
34.8% of children were working which is more than
our study because Sambalpur is an industrial town
when compared to ours. In our study, majority of
adolescents (170, 28.7%) belonged to Class II SES,
158 (26.6%) belonged to Class III, 122 (20.6%)
belonged to Class I, 88 (14.8%) belonged to Class IV,
and 55 (9.3%) belonged to Class V SES. In the present
study, females (17.9%) had the highest prevalence of
substance use than male (10.7%) and difference was
found to be statistically significant. The reason could
be most females who are using substance were found
to be living in the house whose parents were using
substance and also lack of education and knowledge
was seen among these females.

tobacco (15.49%) and least (2.82%) use was seen with
alcohol and ganja.

In the present study, use of smokeless form of tobacco
was highest (78.87%), followed by smoke form of

A study conducted among higher secondary school
students in Imphal, Manipur, showed the prevalence
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22 (3.7)
578 (96.3)
122 (20.6)
170 (28.7)
158 (26.6)
88 (14.8)
55 (9.3)
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of tobacco use to be highest (46%) and followed by
alcohol (29%).[12]
A study conducted in Doiwala Block, Dehradun District,
Uttarkhand, in school going male adolescents showed
that smokeless form of tobacco use (supari/gutkha/pan)
was highest (56.2%), followed by smoke form of
tobacco (beedi/cigarette) 33.1% and 8.7% were taking
alcohol.[10] Similarly, a study conducted among male
adolescents in Aligarh, Uttar Pradesh, showed that
96.1% were taking various form of tobacco (71.1%
smokeless and 25% smoke) and 3.8% were using
alcohol,[6] which is similar to our study.
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To Assess Donor Site Morbidity
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ABSTRACT

BACKGROUND: Donor site morbidity and Anterior knee pain following Anterior Cruciate Ligament surgery
may result in substantial impairment for p'atients. The selection of graft, surgical technique, and rehabilitation
program are dominating factors responsible for the severity of morbidity. Due to paucity in literature, the study
was conducted to assess the donor site inorbidity post Anterior Cruciate Ligament surgery radiologically and
sonographically. Does patellar tendon bone graft cause significant donor site morbidity postACL reconstruction?

"\

MATERIALS & METHODS: A Cohort Study, Level of Evidence ll. Retrospective Analysis of 50 patients who
underwent Anterior Cruciate Ligament reconstruction with;,autologous patellar tendon bone graft was done
fromApril 2014to March 2016 using IKDC and Tegnerlyshoim Score. [/ean follow up was 2years. X-rayAP
and Lateral view knee and USG knee was done for all the patients during each follow up and the scores were
calculated.

RESULT The Average IKDC Score was 65.6 and average Tegnerlysholm Score was 81 (fair). Atso the
radiographic images and sonography confirmed the signs of donor site morbidity. The assessment was
significant as p value was >0.05. There were two patients with chronic patellar tendinitis. Most of the patients
had one of the following complaints like anterior knee pain, difficulty in kneeling, difficulty in climbing orpoming
down through stairs even after 2 years of surgery.
ii

CONCLUSION: Donor site morbidity afterACL reconstruction with autologous patellar tendon bone Eiaft was
significantly higher. We recommend to use other options available such as semitendinosus graft;for ACL
reconstruction since it is important to achieve full range of motion and strength after the use of any type of
!
autograft to avoid future anterior knee problems.

.

;

KEYWORDS: Donor Site, ACL Reconstruction, Autologous, PatellarTendon Bone Graft
INTRODT.,CTION
Donor site morbidity and Anterior knee pain following

Anterior Cruciate Ligament surgery may result in
substantial impairment for patients.lThe selection of
graft, surgical technique, and rehabilitation program
are dominating factors responsible for severity of
morbidity. At present, ACL reconstruction is one of the

most common surgical procedures in sports
medicine.Every year, approximately 150,000 ACL
Reconstructions are performed in the United States
and over 50,000 in lndia.l Patients treated with ACL
reconstruction have a longterm success rate of g5o/o.2
Recurrent instability and graft failure are seen in
approximately 1-2 % patients. The study was carried
out due to paucity in literature, better results of
Hamstring grafts with respect to donor site morbidity

^A^*rurn
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and it is a common procedure, which is frequently
performed.

AIMS and OBJECTIVES

To Assess Donor Site Morbidity Post ACL
Reconstruction using Patellar tendon Bone Graft;
Radiologically&Sonographically through IKDC and
Tegnerlysholm Score.
MATERIAL and METHODS
A Cohort clinical study was performed with number of
subjects being 50 who underwentACL reconstruction

using Patellar Tendon Bone Graft at KLES

Dr.

Prabhakar Kore Hospital& [Vedical Research Centre,

Belagavi from 1st April 2014 to 31st [Varch
2016.Average age of the patients were 44.17 *5.7
years with history of knee torsion in common and

clinically positive Lachman test, positive pivot shift test
and anterior drawer tests. tVRl confirmed either partial
or complete tear of ACL. ACL reconstruction with an
autogenous bone-patellar tendon-bone graft method
was performed in allthe patients.Follow up was done
at 6th week, 3 months, 6 months, 1 year,2 year and

thereafter if required.Functional outcome was
assessed using IKDC and Tegnerlysholm Score.
Patients with ACL reconstruction using Hamstring
Graft, children <18 years of age, earlier injury or
operation to either knee, simultaneous fracture,
concurrent injury to PCL, Articular caftilage lesions with

exposed bone observed during artltroscopy were
excluded from the study.Hardware failure, Tvnnel
assessment and Bone assessment were done
radiologically andtunnel measurements regarding
width and thickness were assessed sonographically.
The echogenicity of the patellar tendon in the operated

knee was assessed and compared if similar to other

Post ACL Reconstruction X-ray of Left Knee AP and
i

Lateralview
DISCUSSION

Similar results were found in the studies conducted by

Kartus Et al1
Conclusion

knee.All the patients were given scores on every
follow-up using lnternational Knee Derangement
Committeee Score (54 to 100) and Tegnerlysholm

Patellar tendon at the donor site has significant clinical,
radiographic, and histologic abnormalities 2 years aften

Score (<65 to >90).

correlates poorly with radiographic and histologic
findings after the use of patellar tendon autografts. :
Yazdanshenas H et al3
;

OBSERVAIIONS
Sex

29 Males

2l Females

Side

32 Right

18 Left

Anterior knee pain

35

Chondromallacia Patella

2

Patellar Maltracking

3

Chronic Patellar Tendinitis

2

Pain on Kneeling

17

Difficulty in climbing stairs

14

Difficulty in coming down stairs

12

Bad scar

J

IKDC Score
Tegnerlysholm
score
Range of motion
of knee joint

harvest of its central third and Donor-site discomfor,t

Conclusion

I
Evaluated that in 70 percent of the cases, the healing

process was completed after 6 months and t$e
remaining 30 percent recovered after' 12 months.

CONCLUSION

Donor site moibidity after ACL reconstruction with

such as hamstring/semitendinosus graft for ACL
reconstruction since it is imporlant to achieve full range

of motion and strength after the use of any typq of
autograft to avoid future anterior knee problems. ln
Future, studies can be carried out with more number
of patients and assessed using sonography.

28

t3
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autologous patellar tendon bone graft was significantly
higher. We recommend to use other options available

RESULTS
Average IKDC Score is 65.6
Average Tegnerlysholm Score is 81
The results came out to be fare through both the
scoring systems.
Average
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Management of Osteoporotic Periprosthetic Hip Fracture
A

case

report
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ABSTRACT
The incidence rate of periprosthetic fractures has increased in the past decade due to increase in the number
of hip surgeries performed. This type of fracture is usually complex, and treatment is almost always quite
difficult.The prevalence of postoperative periprosthetic femoral fractures ranges from 0.'1 % to 4% depending
on the series reviewed, with higher rates after revision surgery. ln a retrospective study of total hip arthroplasties
performed between 1969 and 1990, the postoperative femoral fracture prevalence after 19,657 primary THAs
was 0.6%.
KEYWORDS: Osteoporosis, periprosthetic fractures, total hip replacement, Long stem prosthesis, THR

.

.TRODUCTION

ersteoporosis is a common metabolic bone disease

characterized by reduced bone mass, micro
architectural deterioration of bone tissue, and an
increased risk of low trauma fractures. lt is estimated
that life time risk of experiencing an osteoporotic
fracture in men over the age of 50 years is 30% which

is equal to risk of developing prostate

cancer.lEstimates suggest that 361 women and 128
male per 100000 lndian population is at risk of
periprosthetic hip fractures. With the increase in elderly
population, the prevalence of periprosthetic fracture
is expected to increase 22% by 2025 ano 63% by
2050.?The rate of intraoperative periprosthetic fractures
is between 0.8 and 2.3%, and postoperative fracture
rates reach 0.1% in some studies. lf the fracture is
'ecognized and the bone stock is good, a good
'.--tcome can be achieved if rigid fixation is obtained.
Unfodunately poor bone stock is often present, leading
to late periprosthetic fractures, which compromise the
outcome. This case report talks of periprosthetic
femoral fracture managed in our hospital by doing total
hip replacement.The prevalence of postoperative
periprosthetic femoral fractures ranges from 0.1% to
4% depending on the series reviewed, with higher

rates after revision surgery. ln a Ir/ayo Clinic
retrospective study of total hip arthroplasties
performed between 1969 and 1990, the postoperative
femoral fracture prevalence after 19,657 primary THAs
was 0.6%. The postoperative fracture prevalence for
cemented primary arthioplasties was 0.6% of the

17,579 cemented primary arthroplasties and 0.4% of
the 2,078 uncemented primary arthroplasties. ln the
revision arthroplasty group, the overall prevalence of
postoperative periprosthetic fracture was higher at
2.4% of the 4,397 procedures performed, with 2.8%
of fractures occurring in the 3,265 cemented revision
cases and 1 .5% of the 1,132 uncemented revision
cases.2

I

CASE REPORT
A 64 year old male patient presented to casualty of
KLES Dr. Prabhakar Kore Hospital and IMRC, Belagavi
with histoly of trivial fall in his bathroom due to slip of

feet had direct fall on this Ieft hip with complaints of
pain, swelling around right hip with inability to bear
weight and do movements of right hip.Previous history
of hemi-arhtroplasty of right hip was present. On
examination patient was not able to do active straight
leg raising test, severe tenderness over left greater:
trochanter was pressent with left lower limb in external
rotation. lrjo distal neuro vasuclar deficits.X-ray
examination revealed Vancover Type B periprosthetic
fracture of right femur with loosened implant was seen.
Patient was then subjected to DEXA scan for grading
of his osteoporosis and was found to have a T score
of -3.5. This patient was managed by Total hip
arthroplasty with RCH long stem prosthesis with
encirclage wiring and was advised non weight bearing
immobilization for 6 weeks with lbandronate once a
month and daily supplementation of calcium, calcitriol
and vitamin K.
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Pre-operative radiograph

Post Operative ph otograph

CONCLUSION
Using the Vancouver classification, the
Swedish Hip
Register reported that more than g0% of periprosthetic

DISCUSSION

fractures are ty"pe-B fractures.g For primary
stems,
approximately 24.5% are stable (type-Bl fractures),
and 75.5% are associated with a loose stem (types
82 and B3).8 For periprosthetic fractures that occur
after revision THA, approximately 51% of stems are
type-B1 fractures, and 4g% are classified as loose
(type 82 or B3). Type-B3 fractures that occur in
the
presence of massive bone loss account for
only 4o/o
of periprosthetic fractures.gThe type of treatment
used depends on various factors, such as type
of
fracture and fracture line, patient age, prosthetic
loosening, etc. rndividuarised treatment is therefore
the
standard. We have observed no abnormalities in
bone
healing. Although this type of fracture is fortunately
rare, we consider good preoperative planning
and p
thorough postoperative follow_up to be very importarr"_
fof the correct resolution of this difficult problem.

\

The incidence rate of periprosthetic fractures has
increased in the past decade. Osteolysis, age
and
preoperative function are factors that
infiuence

morbidity. Treatment options incrude conservative
and
surgical treatment. Total hip arthroplasty (THA)
has
been.an-extremely effective proceduie in relieving pain
and dysfunction for patients with hip arthritis of
vJrying
etiologies. However, after many decades of successd

total hip replacements, there has also been
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substantial increase in the incidence of periprosthetic
fractures following THA. This increase in fracture
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with a THA in place for more than 20 years,the
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Olecranon Avulsion Fracture in a Skeletally Immature Patient
A rare case report.
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ABSTRACT

'

Triceps avulsion along with olecranon process fractures are relatively uncommon and account for only 5% of
elbow fractures and less than 1 % of all tendon injuries in the upper extremity.There are limited number of

studies in the literature regarding olecranon p(ocess fracture. Hyperextension injury, is the most common
mechanism of injury. There are various treatment options available for the management of olecranon process
fracture along with triceps avulsion fracture. Here, we treated a patient with triceps avulsion along with olecranon
process fracture with open reduction and internal fixation with K-wiring and Ethibond suturing. The patient had
achieved full range of movement at the elbow joint at the end of 6'weeks.Therefore, ORIF with K-wires. and
, ethibond suturing of triceps tendon to the olecranon process is an excellent alternative to other modalities
L*triven in literature.
KEYWORDS: Triceps avulsion, olecranon fracture, elbow joint
i

INTRODUCTION
Triceps Tendon Rupture/avulsion is the least common
among all tendon injuries; it constitutes less lhan 1o/o
of all tendon injuries in the upper extremity.Rupture
most commonly occurs from the osseous tendon
insertion in the olecranon or rarely through the muscle
or its myo-tendinous junction. The rupture could be
partial or complete with or without associated
fractures. The usual mechanism of injury is fall onto
an outstretched hand but can occur after direct contact

injuries.
.\..

evident. Laterat radiograph of the elbow showed aj
Salter Harris Type I Fracture of the olecranon (fig 1);

i

ASE REPORT
A 15 year old male student had history of self-fall on

outstretched hand while playing kabaddi at school in
Ghadhinglaj. Following fall, patient sustained injury to
right elbow and he developed pain and swelling at right
elbow. Patient was initially taken to a local hospital
where x-rays were taken and analgesics were
prescribed and thejn was referred to KLES hospital
for furlher management. Clinical examination revealed
diffuse swelling and tenderness in the rejion of the
left elbow. A definite gap was palpable just above the
olecranon and weakness of arm extension was clearly

Figure 1: Affected Limb

A diagnosis of complete rupture of the triceps was
made and a primary surgical repair was undertaken.

Through a posterior midline incision, the area of
rupture was exposed and debrided. The Triceps tendon

was found to be retracted and the avulsed fragment
identified.

The edges of the tendon were cleared and were
released from the surrounding tissues. The avulsed

KLESH Lifeline, XXX|l,
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Complete avulsion rupture of the triceps needs

fragment along with the triceps tendon was reduced
back to its anatomical position and fixed with K-wire
and transosseousEthibondsutures.
Postoperatively the arm was immobilised in a back
slab for 3 weeks after which X-Rays were taken (Fig
2) and K-wire was removed and then active flexion
and extension exercises were started. The patient
achieved full range of motion at the right elbow joint at
the end of 6 weeks.

surgical exploration and repair. Reattachment of the
triceps tendon to the olecranon via drill holes within
the olecranon is usually successful. lf the avulsed flake
of bone is of reasonable size fixation may be attempted
as in our case.
CONC.LUSION

Avulsion of the triceps tendon is the least common
'among all tendons, constitutes less than 1% among
all tendons injuries. There are only 3 such cases
reported in the literature. lt can occur after direct or
indirect trauma and is usually at thd osseo-tendinous

junction. A high index of suspicion, physical
examination fora palpable gap andAVULSION fracture
on lateral radiograph will aid in diagnosis. Surgical
repair will usually yield excellent results.
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DISCUSSION
Being comparatively uncommon, triceps injuries are
frequently missed in a normal accident and

emergency setting. Triceps avulsion should be
suspected in patients presenting with pain and
swelling about the elbow after trauma. lt usually follows
indirecf ti'auma but can be seen after a direct blow or
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Clinical examination will reveal swelling and a palpable
gap proximalto the olecranon. Significant loss of range

of motion of extension and strength usually suggests
a complete rupture. This may be difficult to elicit
because of the pain, swelling, and muscle spasm.
Roentgenographic examination usually reveals a Salter
Harris Type,t Fracture, which is an avulsion fracture
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ABSTRACT
I
l

'

Triceps avulsion along with olecranon process fractures are relatively uncommon and account for only 5% of
elbow fractures and less than 1 % of all tendon injuries in the upper extremity.There are limited number of

studies in the literature regarding olecranon p(ocess fracture. Hyperextension injury is the most common
mechanism of injury. There are various treatment options available for the management of olecranon process
fracture along with triceps avulsion fracture. Here, we treated a patient with triceps avulsion along with olecranon
process fracture with open reduction and internal fixation with K-wiring and Ethibond suturing. The patient had
achieved full range of movement at the elbow joint at the end of 6'weeks.Therefore, ORIF with K-wires and
, ethibond suturing of triceps tendon to the olecranon process is an excellent alternative to other modalities
\-*liven in literature.
KEYWORDS: Triceps avulsion, olecranon fracture, elbow joint

INTRODUCTION
Triceps Tendon Rupture/avulsion is the least common
among all tendon injuries; it constitutes less than 1%
of all tendon injuries in the upper extremity.Rupture
most commonly occurs from the osseous tendon
insertion in the olecranon or rarely through the muscle
or its myo-tendinous junction. The rupture could be
partial or complete with or without associated
fractures. The usual mechanism of injury is fall onto
an outstretched hand but can occur after direct contact
injuries.

evident. Lateral radiograph of the elbow showed d^;
Salter Harris Type I Fracture of the olecranon (fig );
'1

j

ll
ii

I

,ASE REPORT
A 15 year old male student had history of self-fall on
outstretched hand while playing kabaddi at school in
Ghadhinglaj. Following fall, patient sustained injury to

Figure 1: Affected Limb

right elbow and he developed pain and swelling at right

A diagnosis of complete rupture of the triceps was

elbow. Patient was initially taken to a local hospital
where x-rays were taken and analgesics were
prescribed and thein was referred to KLES hospital
for further management. Clinical examination revealed
diffuse swelling and tenderness in the region of the
left elbow. A definite gap was palpable just above the
olecranon and weakness of arm extension was clearly

made and a primary surgical repair was undeftaken.

Through a posterior midline incision, the area of
rupture was exposed and debrided. The Triceps tendon

was found to be retracted and the avulsed fragment
identified.

The edges of the tendon were cleared and were
released from the surrounding tissues. The avulsed
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fragment along with the triceps tendon was reduced
back to its anatomical position and fixed with K-wire
and transosseousEthibondsutures.

Complete avulsion rupture of the triceps needs
surgical exploration and repair. Reattachment of the
triceps tendon to the orecranon via driil hores within
the olecranon is usually successful. If the avulsed flake
of bone is of reasonable size fixation may be attempted
as rn our case.

Postoperatively the arm was immobilised in a back
slab for 3 weeks after which X-Rays were taken (Fig
2) and K-wire was removed and then active flexion
and extension exercises were started. The patient coNc.LUStoN
achieved full range of motion at the right elbow joint at Avulsion of
the triceps tendon is the least common
the end of 6 weeks.
Lmong all tendons, constitutes less than 1% among
all tendons injurie's. There are only 3 such cases
reported in the literature. It can occur after direct or
indirect trauma and is usually at thei osseo_tendinous

junction. A high index of suspicion, physical
examination fora palpable gap andAVULSION fracture
on lateral radiograph will aid in diagnosis. Surgical
repair will usually yield excellent results.
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DISCUSSION
Being comparatively uncommon, triceps injuries

frequently missed in

a normal accident

ar:e

and

4.

emergency setting. Triceps avulsion should be
suspected in patients presenting with pain and
swelling about the elbow after trauma. lt usually follows
indirect'trauma but can be seen after a direct blow or

fall on the elbow. lnjury to the triceps can also
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because of the pain, swelling, and muscle spasm.

elbow should be requested for comparison.
Ultrasound examination or magnetic resonance
imaging may be.needed if the diagnosis is uncertain.
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a complete rupture. This may be difficult to elicit
Roentgenographic examination usually reveals a Salter
Harris Type.l Fracture, which is an avulsion fracture
of the olecranon. Careful inspection of the radiographs
and if necessary standardioblique views of the normal
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Clinical examination will reveal swelling and a palpable
gap proximal to the olecranon. Significant loss of range

of motion of extension and strength usually suggests
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sustained in a variety of sports including weight lifters,
body builders,football players.
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Open pelvic fracture,
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INTRODUCTION
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:
29.g compared with 40'50 in our lateral
pression/anterior column grouP
of all
Steinitz et al undertook a retrospective study
patients with fractures of the pubic ramus seen in a
grouped
ievel-one trauma centre' Patients were
according to the site of the fracture' The Harris hip
score and tMFA (short form) were used for
assessment. Both scores indicated that patients with
high fractures of the superior pubic ramus had
significantly poorerfunction compared with those with
fractures of the inferior ramus. Theoretically, extension
of the high fracture into the acetabulum could lead to
arlhritis of the hip. However, our study does not supporl
this presumption. Others have suggested a more
aggressive approach in order to achieve a better
outcome. Bellabarba, Ricci and Bolhofner observed
the results of the use of an external fixator in the

of

treatment of displaced vertically stable lateral
compression. fractures and concluded that it was
highly effective with the advantage of allowing early
mobilisation.
No previous studies have used validated outcome

instruments to measure function after lateral
compression fractures with anterior column extension.

Our study gives reference values for the use of the
SF-36 and MFA in the evaluation of such patients. The
follow-up MFA scores for our patients indicated that
there was profound functional impairment compared
with the population reference values repofted by tVlartin
et al (p < 0.001), suggesting that return to a pre-injury
functional levelis uncommon. The mean standardised
z-sco[es of the S-F-36 were significantly worse than
those for the age- and gender-matched normal
Canadian population (p < 0.0001).
It is unclear why the mean mental component
summary score of the SF-36 was worse for those in
the lateral compression/anterior column group (p =
0.008). Patients with pelvic or acetabular fractures not
requiring operative treatment may not see a specialist
surgeon, are discharged sooner and typically'are not
followed as regularly as those who have had surgery.
It is possible that they have questions or concerns
which are never addressed. Previous research has
suggested that patients with greater emotional or
psychological distress are less likely to use active
coping strategies, which include seeking social
supporl and actively managing their medical condition.
It has been pointed out that 50% of adults with isolated
orthopaedic limb injuries meet the diagnostic criteria
for post-traumatic siress disorder. This incidence may

be higher in polytraumatised patients. Other studies
have shown an incidence of 45% of mental depression
after orthopaedic injury and Harris et al demonstrated
that chronic pain after a major motor-vehicle accident
was predicted more by psychosocialthan by physical
factors. Similar studies have indicated that the initial
psychological reaction is related to increased pain for

up to two months after the fracture and that
psychologicalsupport has been shown to be efficient

in improving symptoms. Patients undergoing
conservative treatment who receive less support may

show higher psychological distress despite a lower
severity of injury.
As in most observational studies, our study was limited
by the possibility that the results were due to
unmeasured variables. ln addition, only 60% of the
patients contributed to the assessment of functional
outcomp. lf there was a systematic loss to follow-up
this could have led to an over-or underestimation of
the functional deficit.
Extension of lateral compression fractures into tlte

L

acetabulum did not induce deEenerative arthritis at midterm follow-up. However, this subgroup of patients hbd
a high functional morbidity, including greater emotiopal

and psychological distress. All patients, especidlly
those treated conservatively, may benefit frontr a
programme designed to enhance coping strate,9!erS.
Future research regarding the type and intens ity of
the clinical care of all patients with pelvic injuri elP is
needed if functional deficits are to be reduced.
I

!

CONCLUSION
Ear1y fixation of the superior pubic ramus is a effective
method of its stabilization. The associated injuries can
also be taken care of at the same sitting.
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Percutaneous Fixation of Displaced Intra-articular
calcaneum

A case report
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ABSTRACT
Displaced calcaneum Fracture Type 24 Treated By percutaneous
Fixation

KEYWORDS . Displaced calcaneum Fracture, percutaneous Fixation
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INTRODUCTION
calcaneum displacedtfracture with intra-articular
The calcaneus, the largest tarsal bone, is specifically extension, and subsequent CT scan was
done s/o
designed to support the body and endure a great type 2 A calcaneum fracture, after routine
blood
degree of force, it is the most frequenfly injured tarsal
inv.estigations and fitness pt underwent closed
bone. Approximately TS% of these injuries are intra_ reduction-internal fixation with 3 cc screws
under
articular, and almost all occur due to an axial load such
spinal anaesthesia. During the procedure
as a fall from a height or a motor vehicle accident. percutaneus pining was done with 3 kirschner wires
Approximately 10% of patients will have a spine - medial to lateral , anterior to posterior, calcaneum
fracture as well due to the axial load. Approximately tuberosity to tongue shaped fragment
and followed by
10% of injuries are bilateral and fewer than 5% are definitive fixation with 3 cc screws of
6.5mmland pt
open. Many calcaneal fractures are work_related, as withstood procedure well. post op x ray
rnias s/o
they result from a fall from height, especially in males satisfactory reduction of fracture fragments.
WAS
age 35-45 years. These fractures frequenfly result in kept on below knee slab and strict
long-term disability with potentially severe economic
for 6 weeks inpost operative period.
impact on the patient. Historically, treatment of follow ups, x ray was taken at 6 weeks and
displaced intra-articular calcaneal fractu res has varied fracture union was noted and pt was
from non-operativa management with or Wfthout
weight bearing
closed reduction, to open reduction with internal
fixation by various surgical approaches, to primary
arthrodesis. The purpose of this study is to report a
case of displaced intra-articular calcaneal fracture
treated by percutaneous fixation.

CASE REPORT
A 30 years male brought to the casulaty with h/o _ fall
from height (avg B-9 feets) and with c/o _ pain and
swelling in left heel and inabilty to bear weight on the
It foot, no H/O - LOC/vomiting/head injury/ent bleeding/

any other injuries, OIE - pt was conscious , well
oriented, co operative, G/E - GC fair, afebrile, vitals
stable, L/E - lt heel- tenderness +, swelling +, rom
restricted and painfulat It ankle and foot, crepitus +,
distal pulse -wellfelt, no distal neurovascular deficit.
Xray & CT-Scan of left foot was done and s/o _
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It

for fusion and for the higher disability cost from a longei

period of missed work in the non-operatively managed
group of patients. Another smaller series of 30 patients

with displaced calcaneal fractures who were
ndomized to su rg ical vs non-su rgical treatment found
far superior results in the surgically treated group, but
with a shorter follow-up period than the Buckley study.
ra

CONCLUSION
Operative fixation of calcaneum fracture with bc
screws is found to be satisfactory treatment option
for type 2a calcaneum fracture.

DISCUSSION

Calcaneal fractures are complex injuries that
commonly occur in male patients and that result in
substantial morbidity. The Sanders classification
system is used to asses intraarticular CALCANEUIV
FRACTURE which are those involving the posterior
facet of the calcaneus. This classification is based on
the number of intraarticular fracture lines and their
location on semicoronal CT images. Recently, there
has been an exponential proliferation of CT
examinations of trauma patients who have sustained
multiple injuries. ln addition, dramatic advances have
occurred in imaging technology, particularly multidetector CT and image processing. Prior to surglcal
treatment, swelling should subside untif a wrinkle sign

is present; there is a much higher risk of a wound
healing problem when operating on a significantly
swollen foot.lMost authors of studies on calcaneal
fractures agree that non-surgical treatment leads to
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Anterolateral Approach For Mini-open Rotator Cuff Repair
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ABSTRACT
Rotator cuff tear of shoulder joint is a common problem either after trauma or
as degenerative tear and in
sports injuries' The present study aims to assess the clinical outcome following
rotalor cuff repair by mini
open approach" This is a prospective study done on 40 patients with rotator cuff
injuries .1T fullthickness and
23 parlial thickness were followed up for 2yearsfollowing repair by mini open
approach and functional scoring
was iJone, preoperatively and postoperatively withbonstant scoring system. postoperatively
patient,s shoulder
was rated according to ULCA score, pain was graded according to visual
analog score. The range of motion
was analysed and documented. Patients achieved full range of movements
by 6 months post Jp and were
able to do their routine activities.
(EYWORDS: Rotator
cuff, Mini-open, ULCA SCORE

t

INTRODUCTION
PROCEDURE
Rotator cuff repair is one of the most commonly
Patient
in beach chair position.The IVini_open
performed Orthopaedic procedures. IVin i_open repair
approach was initiated with a 5-cm lateral incision j
has historically been considered as the gold standard
starting at the anterior border of the acromion. The
for small to medium-sized rotator cuff tears. The study
fibers of the deltoid muscle were split by blunt t
of function after rotator cuff repair provides a means
of assessing results obtained regarding pain, ability dissection, and maximal visualization was established
using a soft tissue retractor. Care was taken not to
to use the shoulderforeveryday activities, active range
of motion, and muscular strength. For the surgeon damage the axillary nerve running close to the distal
edge of the incision and !o minimized etachment of i
who proposes surgical repair to imprilVe function, it is
essentlal to know whether such repair has stood the deltoid muscle fibers from the lateral part of the
test of time and the functional results achieved at acromion. Partial bursectomy was performed using
dissection scissors.
followup.

,!

\TERIAL AND METHODS
This is a prospective study done on 40 patients with
rotator cuff injuries.lT full thickness and 23 partial
thickness were followed up for 2yearsfollowing repair
by mini open approach and functional scoring was

done, preoperatively and postoperatively with Constant

scoring system. postoperatively patient's shoulder
was rated according to ULCA score, pain was graded
according to visual analog score. The range of motion
was analysed and documented. patients achieved full
range of movements by 6 months post op and were
able to do their routine activities.
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up of two years, despite a very high recurrence rate

of

94o/o, afler afully arthroscopic procedure.
Double_row

suture techniques may lead to higher rates often don
healing, according to Lafosset al24 andSugayaet
al.

CONCLUSION
Anterolateral approach for tVliniopen rotator
cuff repair

produces satisfactory results with minimal

complications and faster healing rates.

REPAIR OF ROTATOR CUFF

RESULTS
The mean age of the patients were 50.49 years. The
preoperative VAS score mode was 7 and post
operative VAS was 1 (p value <0.001).The ULCA
grading was good in B0 percent (n=32), fair in 13
percent(n=5),excellent in 7 percent(n=3) and poor
results were seen in none of patients. The mean ULCA
improved from a score of 15.84 to 30.2g with p value
< 0.001. [Vean postoperative forward flexion was
16'1.6", mean abduction was 141.6" and mean external
rotation was 45.4".
DISCUSSION
Favorable mid- and long-term clinicaloutcomes have
been reported by a number of authors, using mini_
open rotator cuff repair., Galalz et al 14 reported
excellent pain relief and improvement in the ability to
perform activities of daily living, at a minimum follow_
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To Know The Prevalence Of Osteoporosis In Men Aged 60yrs

@
And Above

fJsing Dual Energy k^yAbsorptiometry Scan (Dexa)
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ABSTRACT
is reduced leading to weakness of the
osteoporosis is a disease in which the density and quality of the bone
and hip. Osteoporosis and associated
skeleton and increased risk of fracture, particulady of the spine, wrist
invent of DEXA scan, it has become
fractures are an important cause of mortality and morbidity. with the
osteoporosis to prevent osteoporotic
easier now to. grade osteoporosis and thgs help in diagnosing and treating
osteoporosis in elderly age grouped
fractures. ln this study we have made an effort to learn the prevalence of
males.

X-ray absorptiometry'
KEY-WORDS: Osteoporosis, DEXA, osteoporotic fractures, BtMD, Dual energy

2)

INTRODUCTION
Osteoporosis is a global problem which is increasing
in significance as the population of the world both

Osteopenia: A value of BIVD or BIVC >1 SD
below the young adult average value but'>2'5
SD above.
>2.5
Osteoporosis: A value of BIVD or B
SD below the young adult average value'

grows and ages. Worldwide, lifetime risk for

3)

osteoporotic fractures in men is 15-30%.1 ln women
risk is 30-50%. Three more types of osteoporotic
tracturei are wrist, vertebral and hip fracture'

4) Serrere

Osteoporosis is defined as "a systemic skeletal
disease characterised by low bone mass a micro
architectural deterioration of Bone tissue, with a
consequent increase in bone fragility and susceptibility
to fracture". This definition indicates that measurement

i

osteoporosis-- ' (Established
osteoporosis): A value of BMD or BIVC >2'5
SD below the young adult average value and
presence of one or more fragility fractures'

tncidence and prevalence of Osteoporosis:

1 in 5 men over 50 will suffer a fracture due to
Osteoporosis, this increases to 1 in 3 over 60'101 in 3

of bone mineral density is central component to
diagnosis of the disease.l

wornen over 50 will suffer a fracture due to
osteoporosis .This increases to 1 in 2 over 60'19

The diagnosis of osteoporosis is based on BN4D
measurements and is defined by World health

Approximately 1.6 million Hip fractures occur every
year Worldwide. The incidence is set to increase to
6.3million by 2050.8 The highest risk of Hip fractures
is seen in Norway, Sweden, lceland, Denmark and
the USA.8 Currently there is an increasing incidence
of Hip Fractures in the developed cities in Asia' 1 out

Organizations (WHO) as.."

1)

Normal: A value of BIi/D or Bone mineral
content <1 standard deviation (SD) below the
young adult average value.
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of 4 Hip fractures in Asia and Latin America' This
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number of Hip fractures will increase to 1 in 2by 2OS0.B
ln the Middle East, the burden of osteoporosis in the

general population is expected to increase and is
becoming a heavy financial burden.
Materials and methods:
Data will be collected from all men with aged 60yrs
and above, undergoing DEXA scan attending outpatient

and inpatient Department of Orthopaedics and males

attending Osteoporotic check-up camps who are
willing to undergo DEXA scan in a hospital setup.
Results:
Total no ofcases -101

Percentage of people who are osteoporotic 3g/
101.100-37.6%
Percentage of people who are osteopenic 33i101.100_
32.7

Percentage of people who are normal JO|1O1*1OO_
29.7%
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The overall prevalence of osteoporosis in tfiis study
was 37.6%, osteopenia was 32.2% and men with
normal BltriD values were2g.7o/o. Age of all the patients
in our study ranged from 60 to 85.3yrs. Average age
of the men in this study was 65.436years. Highest
numbers of osteoporotic men (Ag..4T%) were aged
more than 70years. In our study the prevalence of
osteoporosis was highest among men involved in
sedentary work (office work, retired men) wherein24
men (52.2%) had osteoporosis. The number of
osteoporotic men in the lower socioeconomic group
was the highest 20 (51.1%).
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It was found" that highest percentage of men with
osteoporosis were in the vegetarian group (47.22%).
Various lndian studies have shown that vegetarians
have 50% risk of Osteoporosis and gg.g25 are
osteopaenic.ll
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The prevalence of osteoporosis was
higher among
the group with inadequate exposure
to sunlight.The
number of men with normalBt\lD
was highest among
the group with adequate expos ure
to sunlight. The
multicentre and Cross-sectional
Studies show there
is a strong association betwe en
less exposure to
sunlight leading to the hip fractures
in the age groups
of above 50years

t
I
I

Conclusion:
The overalt prevalence of Oste
oporosis in this study
was37.G%, Osteopenia was
32 7% &Menwith normal
BlilD values were 2g.7o/o

I

I

,
I
I
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Consensus development
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prophylaxis, and treatment
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Assessment of fracture
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Bullous eruptions in an infant - A rare case report
Vasudha A Belgaumkar, Bhavana Doshi, Nitika Deshmukh, Chirag
Vamja and Sunil Tolat
Abstract
Background: Infantile vesiculobullous lesions are caused by infections, drugs, congenital and
autoimmune disorders. Mastocytosis refers to over-proliferation and accumulation of tissue mast cells,
encompassing a spectrum ranging from indolent cutaneous to malignant and systemic conditions.
Bullous mastocytosis is a rare cutaneous form.
Case characteristics: A male infant with recurring bullous lesions was confirmed to be mastocytosis
on routine histopathology and special stains. Our patient was managed with antihistaminics and close
monitoring with strict avoidance of triggering factors.
Conclusion: Our patient responded very well to antihistaminics with complete subsidence of lesions
without recurrence at 6 months follow-up. Hereby, we report this rare skin disorder encountered at our
tertiary care centre. Bullous mastocytosis, though rare should be considered as one of the differentials
in children with vesiculobullous lesions.
Keywords: Mastocytosis, bullous, child

1. Introduction
Mastocytosis, is characterized by abnormal growth of mast cells in skin and other organs like
bones, gastrointestinal tract, liver and spleen. The term “mastocytosis” was coined by Sezary
and Chauvillon in 1936 [1] According to a consensus revised classification based on clinical
presentation, pathology and prognosis, mastocytosis is divided into four major formsindolent, mastocytosis with hematological disorder, aggressive forms and mast cell leukemia
[2]
Cutaneous mastocytosis presents a wide clinical spectrum ranging from isolated cutaneous
lesion (mastocytoma) to diffuse involvement (urticaria pigmentosa, telangiectasia macularis
eruptive
perstans).
Diffuse
cutaneous
mastocytosis
includes
two
formspseudoxanthomatous/xanthomatous and bullous. Although blistering can occur in any form,
bullous mastocytosis as a sole manifestation is rare and predominantly encountered in
infancy. Symptoms are attributable to release of mast cell mediators [3] Childhood cutaneous
mastocytosis generally follows a benign course with spontaneous involution around puberty
[4]
However, bullous mastocytosis has been reported to have a variable prognosis warranting
careful and long-term follow up [5]
2. Case report
An 11 month old child presented with spontaneous eruption of fluid filled lesions over body
since three months of age. These episodes were associated with itching and redness of face
but not preceded by triggering factors like drugs or infections nor were they accompanied by
diarrhea, vomiting, abdominal pain or chronic productive cough. The child was a second
product of non-consanguineous marriage born after a full term normal vaginal delivery.
Family history was noncontributory and the child had an updated immunization status. The
anthropometric and nutritional status were grossly normal. General and systemic
examination were unremarkable except for pallor. Dermatological examination revealed
multiple grouped coalescing vesicles and tense bullae with surrounding erythema over trunk,
back and neck (Fig 1a). Palms, soles, mucosae were spared while nails and eyes were
normal. Shearing of the epidermis from underlying dermis on tangential pressure (Nikolsky’s
sign) and extension of bulla (Bulla spread sign) were negative. Stroking of normal skin
resulted in an urticarial plaque (Darrier’s sign). Routine laboratory investigations were
normal except for hemoglobin of 7.5 gm %.
~ 382 ~
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Grams stain and culture sensitivity of vesicular fluid were
non-productive. Tzanck smear did not reveal any
acantholytic cells (ruled out pemphigus vulgaris) or
multinucleated giant cells (varicella) but showed mast cells
with Giemsa stain. Histopathological examination revealed
subepidermal blister (Fig 1b) with moderate band like and
perivascular infiltrate of cuboidal mast cells confirmed by
demonstration of purple cytoplasmic granules on Toluidine
blue stain (Fig 2).
A final diagnosis of bullous mastocytosis was made and the
child started on syrup cyproheptadine (0.25 mg/kg/d in 2
divided doses) with syrup ranitidine (1 mg/kg twice a day).
The parents reported remarkable improvement in terms of
severity and frequency of episodes within two weeks with
complete regression of lesions at six weeks. The child was
called for regular follow up in view of the possibility of
systemic manifestations and parents were counseled
regarding course of disease and complete avoidance of
triggering factors. Fortunately, no recurrence has been
observed after six months.

Fig 1a: Multiple grouped coalescing vesicles and tense bullae with
surrounding erythema over the trunk
Fig 1b: Histopathological examination revealed sub-epidermal
blister with moderate band like and perivascular infiltrate of
cuboidal mast cells

Fig 2: Histopathological examination with Toluidine blue stain
showing plenty of mast cells infiltrate along with epidermal blister

3. Discussion
Bullous eruptions in infancy have a wide range of
differential diagnosis. Several skin diseases are

characterized by blisters - bullous impetigo, staphylococcal
scalded skin syndrome, congenital syphilis, epidermolysis
bullosa, autoimmune bullous disorders, drug eruptions and
rarely mastocytosis.
Bullous mastocytosis is an extremely uncommon variant of
cutaneous mastocytosis with indeterminate prevalence
usually manifesting in the first year of life. Typical
childhood disease is linked to Glu-839-lyc-skit mutation,
whereas adult and systemic disease are associated with Asp816-Val-ckit mutation [4]. Childhood mastocytosis differs in
many respects from adult onset disease. Characteristic
presentation of pediatric onset mastocytosis consists of
cutaneous manifestations either solitary mastocytoma,
urticaria pigmentosa or rarely diffuse cutaneous
mastocytosis. Internal organ involvement like bone marrow
or gastrointestinal is rare compared to adults [5]. Plasma
histamine levels may be elevated. Symptoms and signs are
both systemic as well as related to specific organ involved
and occur as a result of generalized and local release of
histamine, leukotrienes, prostaglandins. Massive release of
these mediators produces flushing, tachycardia and rarely
hypotension, syncope or shock [5].
Consequences of mast cell accumulation in skin include
pruritus, urtication and dermal edema which may be so
severe as to result in subepidermal blister formation [6]
similar to our case. Blisters are tense initially with clear
fluid, of variable size. Chronic disease is typically
characterized by thickened skin [5]. Often, hyperpigmented
patches may be observed due to increased melanin pigment
in epidermis as a result of a common receptor for c-kit
ligand on mast cells and melanocytes. Stroking or trauma of
affected skin causes a wheal with flare or hypotension and
flushing in case of large or extensive lesions. The
demonstration of mast cell increase in superficial and mid
dermis is considered gold standard for diagnosis of
mastocytosis and was confirmatory in our case.
Infrequently, an infant may exhibit hepato-splenomegaly or
skeletal lesions due to mast cell hyperplasia. Fortunately our
patient did not display any such involvement.
Many agents stimulate degranulation of mast cells such as
bacterial toxins, physical stimuli (heat, cold, sunlight,
friction), poisons (snake, hymenoptera), biological peptides
(wasp, bees, lobster, ascaris) and drugs (aspirin, codeine,
morphine, contrast media etc.) Hence, avoidance of
aforementioned agents should be emphasized. Generally,
childhood mastocytosis follows a favourable course but
bullous subtype may occasionally have a reserved prognosis
as observed by Murphy et al wherein the child met with a
fatal outcome [7] Patients at high risk for shock or sudden
death are those with extremely early onset disease
(congenital/neonatal), extensive bullous lesions and/or vital
organ involvement like cardiovascular or renal [8]. Our
patient is expected to have a good prognosis in view of his
minimal systemic involvement and encouraging response to
treatment.
Treatment is currently limited to palliation of symptoms like
pruritus and flushing. Preferred therapeutic options are first
generation
antihistaminics
like
hydroxyzine
or
cyproheptadine which have been shown to produce relief in
pruritus, bullae and flushing [9]. The addition of H2
antihistaminics
like
ranitidine
may
ameliorate
gastrointestinal manifestations like hyperacidity, diarrhea
and abdominal pain [10]. Sodium cromoglycate and ketotifen
are often reserved as second line agents for patients who fail
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to respond satisfactorily to antihistamines. Rarely, infants
may develop extensive bullous eruptions accompanied by
shock like illness and gastrointestinal hemorrhage
suggestive of massive mast cell mediator release. Such
children require intensive care support with initiation of
corticosteroids and epinephrine in addition to H1 and H2
inhibitors [10]. Generally bullae heal without scarring but
local care and prevention of infection are mandatory and
topical steroids are to be used with caution. We
administered cyproheptadine due to its proven safety profile
in small children and noted marked improvement within six
weeks. The patient was kept under close observation with no
recurrence over six months follow-up.
Thus bullous mastocytosis although rare, must be
considered in the differential diagnosis of infants presenting
with bullous eruptions.
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INTRODUCTION
Pyoderma gangrenosum
is a rare inflammatory

and dorsa

disease of unknown etiology;characterized
by sterile
neutrophitic infiltration of
the skin (1).lt;; one of the
neutrophilic dermatoses.
Clinica lly it is cfra racterised
by ulcers, bullous, pustular
or vegetative iu"ions.ff,e
most common clinical variant
is utcerative form.The
treatment

is mainly topical

of bilatera I feet. Regionat
lymphadenopathy
was absent.periphe ral pulses
were palpable.

irrrnorojrfators

and
systemic steroids and other
immunosupprlssants(1).
CASE REPORT
A.75 yr old female patient,presented
to our outpatient
department of dermatology
for lesion";;r. both legs
associated with pain.The
lesions OevettpeO 15 days
back.lnitially the lesions were
erythematous papules
an.d ptaques extending
into slrrou;;;"g normat
skin;progressively

developed
crusting
converting into an eroding
ulcer.The""n,oi
patient was non_
diabetic,non-hypertensive.There

\c

*;; no other
associated comorbidities.
There *r. no history of
/trauma.There was no nistory
of drus

;ffi::sursery

Cutanegus examination reveals
multiple ulcer with
smallest being 4 x 3cm amd
largest being Z x 6cm

size covered with blackish

in

with
serous discharge with violaceous
"ir"t.-rrd'base
to
tender edge was present
over bilateral".il;;;;
iower limbs

^rfl..,ur* Lifeline, XXXll, 2OlT

An ulcer covered with black
crust
DIAGNOSTIC WORK Up -Revealed
normat routine
biochemistry,urine examination
associated with
neutrophilic leucocytosis
in periph"J

culture and sensitivity report
"r"ur.pu.
isorated proteus
mirabiris

species.Skin biopsy was
suggestive of pyoderma

gangrenosum.

The patient was treated
with oral antibiotics and oral
steroids.

DISCUSSION
Pyoderma gangrenosum is a rare inflammatory skin

condition that causes tissue to become
necrotic,leaving deep ulcerative lesions(1). These
ulcers are rapidly spreading,can be painful and may
take months to heal.A classis PG lesion is a papule or
pustule that extends peripherally to form a deep
erythematous ulcer with a violaceous border .There
are no pathognomonic clinical or histologic findings of
PG,making this a challenging skin condition to diagnose

and treat.PG lesions may occur anywhere on the
body,however the ulcers are most commonly found
on the trunk and lower extremities.Ophthalmic
involvement in PG is atypical;but it can reiult in
devastating visual consequences(2).

The etiopathogenesis is not understood.However
immunolog ical factors and neutrophil dysfunction are
considered to be involved(1).

Variants.of PG are:

Co rticosteriods, Tca rol i m u s(0. 5 %

n sod u m
2%,Hy perbaric oxyg en, Becl omethasone in ha er
spray,lntralesional steroid and Systemic agents
include Corticosteriods-oral/pulse therapy, Tacrolimus,

as lnfliximab,Adalimumab, Etanercept and lVlg, IFN can
be given(4).

CONCLUSION

regard to its etiopathogenesis..There are various
clinical and histological variqnts of the disease.The
various therapeutic agents including biologics have
been used in the management of the disease.
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Pyoderma gangrenosum is a rare disorder which is
clinically characteristic.But it remains an enigma with
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Ciclosporine, [/ethotrexate, MMF, Thalidomide,
Sulfasalazine, Dapsone, Rifampicin. Biologics such

Pustular PG:

DIAGNOSIS is based on clinical features and

he nytoi

I

Ulcerative (classic )PG:The mcjst common type.

Bullous (atypical ) PG

), P

-Aug.20 (4):25 1 -64.

mycoses,tubercu losis,syph ilis, ecthyma

gangrenosum,

ft4alignancies,lymphomas
,leukemia,External tissue injury,Other neutrophlic
dermatoses-atypical sweets syndrome,behcet's
disease,Drug reactions-pustular drug
reactions, halogenoderma(3).
The disease behaves in an unpredictable manner and
in both acute and chronic forms spontaneous healing
can occur. Various topical and systemic agents used

in the treatment of PG. Topical agents such as
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ABSTRACT
Granuloma annulare is a chronic non infectious necrobiotic disorder which mimics a battery of dermatological
conditions.GA is a rare disorder predominantly seen in children and young adults but all age groups can be
affected.Although usually asymptomatic., there may be mild pruritus in the generalized form of the disease.
Lesions are usually one or two in number. When multiple, they tend to be symmetrical, with the dorsa
of hands
and feet as sites of predilection. The mucous membranes, palms, and soles usually remain free of lesions.
The morphology is characteristic. Closely set, skin-coloured, firm, smooth papules 2-3 mm in size are
arranged
in a ring-likefashion to form annular lesions 'l-5 cm in size,Thecenter of a lesion is either normal
or slighily
atrophic-lndividual lesions on an average remain for about two yearsbut the duration could be as
short as three
months'Here we present a 55 year male patient with asymptomatic lesions over his bilateral hands
,neck and
forehead moTe on sun exposed areas since a month without history of any underlying medical illnesses
,trauma ,infections or,any family history,patient was evaluated and diagnosed with Granuloma Annulare.
KEY WORDS : Necrobiotic Disorders,granuloma annulare.
INTRODUCTION
The cause of granuloma annulare (GA),was first
described by Colcott Fox in 18g5, remains speculative.

It is perhaps a constitutionally determined altered
response to a variety of factors. Trauma has been

Fig 1 :erythematous
papules to plaques
arranged in an annulare
pattern with central atrophy
over dorsum of hand

considered causative or at least a precipitating factor.

lmmunological abnormalities such as delayed
hypersensitivity mechanisms are suspected in the
pathogenesis of the disease. Multiple lesions of GA
following BCG vaccination have been reported[1J.

CASE REPORT
A 55 year old

dermatology
\a.

Fig 2: erythematous papules
to plaques arranged in an
annulare pattern with central

male patient presented to the

out patient department

with

asymptomatic lesions over his bilateral hands ,neck
and forehead more on sun exposed areas since a

month without history of any underlying medical
illnesses ,trauma, infections or any family history.
The lesions were firm skin coloured toerythematous
papules to plaques arranged in anannulare pattern
with atrophic centre present over the dorsum of his
bilateral hands around the neck and over the
forehead.The lesions mimicked Horis nevus, tinea and
erythema annulare centrifugum-

atrophy over neck.

Patient was investigated and diagnosed with diabetes
,a skin biopsy was done and histopathological siudies

revealed mild to moderate perivascular and interstitial
infiltrate of lymphocytes in mid-dermis: lnterstitial
infiltrate of lymphocytes appearing to be dissecting
collagen bundles and focally giving a 'busy dermis'
appearance. Epidermis was uninvolved and showed
compact orthokeratosis, hypergra n ulosis There was
neither necrobiosis nor palisading granuloma
formation, suggestive of Granuloma Annulare
.

(interstial type).

DISCUSSION
Granuloma annulare is a necrobiotic disorder.Although
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appearing

to be dissectirrs

there are different clinical forms of GA, their histological
featu res are sim lar.Several cli n ical variants of GA have
i

been reported and may occur along with the typical
lesions
ln the giant form, deep plaques and large rings qppear.

The targetoid form resembles erythema multiforme.[2]

Perforating granuloma is a rare variant[3] ln this
variant, papules develop a yellowish centre that
discharges viscous fluid either spontaneously or on
squeezing[a].The lesions are more commonly
distributed The disseminated form is usually seen in
patients older than 45 years[5].

Generalized GA may develop and clear rapidly.
However, in most patients spontaneous resolution is
rare before 3-4 years
ln subcutaneous GA, lesions appear as subcutaneous
nodules[6] They have occurred on the scalp, palms,

Y.TsL:r-zi-^J---*?,xt:a-=:-^J-i.--:-'-.::H'-e---:'

Monthy ROM (rifampicin 6OOmg,ofloxacin 4OOmg and
r6inocycline 100m9)has shown complete remission

of lesions in patients with treatment resistant
lesions.ln the prognosis the recurrence of lesions can
occur at the original site of GA at variable periods after
the remission of the original GA lesion,'however these
lesions tend to have a faster remission rate with nearly

80%of the lesions disappearing within 2 years
Some agents reported to be useful in generalized GA
ui ne[B],sulfones[9].
systemic corticosteroids[9], potassium iodide['l 0]. a nd

are chloropropa mide[7], chloroq

alkylating agents[1 1 ].
CONCLUSION
Although granuloma annulareia self limiting cutaneous
disease it is often misdiagnosed and associated with
high incidence of recurrence and poor prognosis with
lesions persisting for years.
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Fig 3: Mild to moderate
perivascular and interstitial
infiltrate of lymphocytes in

mid-dermis. lnterstitial
infiltrate .of lymphocytes

asymptomatic Solitary umbilicated papules ol. noi,,E

may also occur, especially on the fingerMaligriancy
associated GA-this term is used when the onset of
GA lesions leads to and is co-incidental with the
discovery of internal malignancy or recurrent
metastatic disease.Cancer associated GA include

appearing to be dissecting

lymphomas leukemias,solid tumours of

collagen bundles

prostrate,colon breast, ung, cervix,testes and thyroid

there are different clinical forms of GA, their histological
features are similar.Several clinicalvariants of GAhave

been reported and may occur along with the typical
lesions
In the giant form, deep plaques and large rings Eppear.

I

Ivlonthy ROttl lrifampicin 600mg,ofloxacin 400m9 and
rninocycline 100mg)has shown complete remission

of lesions in patients with treatment resistant
lesions.ln the prognosis the recurrence of lesions can
occur at the original site of GA at variable periods after
the remission of the original GA lesion,however these
lesions tend to have a faster remission rate with nearly

The targetoid form resembles efihema multiforme.[2]

80%of the lesions disappearing within 2 years

Perforating granuloma is a rare variant[3] ln this
variant, papules develop a yellowish centre that
discharges viscous fluid either spontaneously or on
squeezing[a].The lesions are more commonly
distribute{ The disseminated form is usually seen in
patients older than 45 years[S].

Some agents reported to be usefulin generalized GA
are ch loropropamide[7], chloroq uin e[8],sulfones[9],
systemic corticosteroids[9], potassium iodide[1 0], and
alkylating agents[1 1 ].

Generalized GA may develop and clear rapidly.
However, in most patients spontaneous resolution is
rare before 3-4 years
ln subcutaneous GA, lesions appear as subcutaneous
nodules[6] They have occurred on the scalp, palms,
buttocks and legs, especially in children. Clinically, the

CONCLUSION
Although granuloma annularei a self limiting cutaneous
disease it is often misdiagnosed and associated with
high incidence of recurrence and poor prognosis with

lesions persisting

for years.
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Abstract
Pheochromocytoma is a tumor of the catecholamine- producing cells of the
adrenal medulla. Pheochromocytoma occurring during pregnancy is potentially
disastrous to the mother and fetus. Its ambiguous presentation is often mistaken for
pre-eclampsia, although it may imitate other clinical conditions during pregnancy.
Early diagnosis, timely and appropriate management reduces possible maternal
and fetal complications. We report a series of three pregnant women diagnosed of
hypertension secondary to pheochromocytoma. Following removal of the tumor, all
patients recovered from high blood pressure. Multidisciplinary approach is of utmost
importance and essential during the management of this life threatening condition
during pregnancy.

• Pheochromocytoma
• Pregnancy
• Laparoscopy
• Hypertension

INTRODUCTION

Case report 1

Hypertension during pregnancy remains among the
most understudied areas despite the advances in medical
care and management [1]. Although the most common cause
remains pregnancy-specific, preeclampsia, there is paucity of
data regarding the other potentially disastrous hypertensive
disorders such as pheochromocytoma. Pheochromocytoma is
a catecholamine producing tumor with a reported incidence
of <0.2 per 10000 pregnancies [2]. Though uncommon,
pheochromocytoma during pregnancy carries a risk as high as
58% of mortality for both the mother and fetus [3]. This could
probably be due to several reasons such as failure to detect the
condition because of its extreme rarity, tendency of these tumors
to have varied presentations and the fact that pregnancy may
preclude certain imaging procedures and radioisotopes testing
[2,4,5].

A 23 year old moderately built primigravida was detected to
have hypertension during her regular early third trimester (28
weeks) antenatal check-up. She was put on antihypertensive
medications and advised rest till the end of pregnancy. Further
assessment of blood pressure during the rest of pregnancy was
on the higher side but with no acute episodes. Urine examination
revealed no proteinuria. The weight of the patient in the early
part of third trimester was 46 kgs and the patient had no pedal
edema. The patient went into labor at the end of 40 weeks.
The blood pressure shot up during the delivery, however the
Obstetricians were able to manage it and the patient delivered
(normal vaginal) a healthy 2500 gms female child. Postoperatively the patient continued to have high blood pressure for
which she was referred to our center. Routine ultrasonography
of abdomen revealed normal sized kidneys on both the sides.
There was a 4 cm diameter mass lesion in the region of right
suprarenal gland. Twenty-four hour urinary excretion of VMA
and cortisol were within normal range. The patient was put on
a combination of alfa (Prazocin 10mg/day) and beta blockers
(Metoprolol 50mg/day) to control hypertension. A clinical
diagnosis of pheochromocytoma was made and the patient
underwent laparoscopic right adrenalectomy two weeks after
delivery. Histopathological examination of the lesion revealed
a well-defined adrenal tumor with adrenal rests separated by
fibrovascular stroma. The tumor cells were large, polyhedral
and had abundant granular cytoplasm. The features were
diagnostic of pheochromocytoma. Post-operatively the patient’s
blood pressure was well controlled without the need for further
antihypertensive medications.

In healthy pregnant women, plasma and urinary catecholamine
levels are within normal limits. Even in patients with preeclampsia plasma catecholamine levels are only slightly raised.
Maternal catecholamines do not cross placental barrier, moreover
placental cells contain catecholamine metabolizing enzymes such
as monoamine oxidase and catechol-O-methyltransferase, thus
serving as a protective barrier for the fetus against excessive
catecholamine exposure [6]. Transient excessive maternal levels
of catecholamines, in patients with pheochromocytoma may
have deleterious effects on the uteroplacental circulation and
may be responsible for the occurrence of placental abruption and
intrauterine hypoxia, thus imposing a serious risk to the fetus [6].
We report a series of young pregnant women presenting with
hypertension secondary to pheochromocytoma.
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Case report 2
A 27 year-old gravida 2 woman presented at 18 weeks with
uncontrolled hypertension and proteinuria. She had been recently
diagnosed with gestational diabetes mellitus with no prior
medical illnesses. She remained asymptomatic but had episodes
of palpitations. Her blood pressure was labile with episodes of
tachycardia during admission. A clinical impression of pregnancy
with pre-eclampsia was made. However the physicians treating
her hypertension thought of evaluating the cause of her labile BP
and difficult- to-control hypertension that was associated with
tachycardia. A routine abdominal ultrasonography was done to
image the kidneys and other organs. A left sided adrenal mass
of 5X4 cms was noticed. Urinary and blood metanephrines were
elevated. A magnetic resonance imaging confirmed the lesion. The
patient was put on antihypertensive medications (alpha and beta
adrenergic blockers), blood/fluid transfusions given and advised
to proper hydration. The patient was counselled regarding the
surgery, complications and outcome of pregnancy. Under general
anesthesia and sodium nitroprusside infusion, laparoscopic left
adrenalectomy was performed (Figure 1). Post-operative period
was uneventful, though the patient had episodes of very high BP
(200/120 mm Hg) during surgery. The patient was gradually
tapered of her antihypertensives in the post-operative period.
The patient continued her pregnancy and delivered normally a
healthy male baby at 38 weeks.

Figure 1 Laparoscopic image of Adrenalectomy.

Case report 3

A 31 year old primi was diagnosed to have hypertension
during her first trimester (12 weeks) antenatal check-up. She was
put on antihypertensive medications and advised rest. She had
episodes of palpitations, excessive sweating and syncopal attacks.
A routine abdominal ultrasonography revealed a right sided 4X3
cms right adrenal mass. MRI confirmed the lesion and the mass
showed heterogeneous T2 hyperintensity (Figure 2). Urinary
and blood metanephrines were within normal range. In view of
the clinical symptoms and MRI findings, it was decided to excise
the tumor. The patient was counselled regarding the surgery
and outcome. The Patient underwent open right adrenalectomy
(decision of open nephrectomy was based on financial reasons)
in the 16 week of pregnancy (Figure 3). The intraoperative and
postoperative period was smooth. Histopathological examination
of the tumor confirmed the diagnosis of pheochromocytoma
(Figure 4). Post-operatively the patients BP was easily controlled
with low doses of calcium channel blockers. The patient continued
with her pregnancy and delivered a healthy baby girl at the end
of 42 weeks.

DISCUSSION

The classical presentation of pheochromocytoma [1,7] with
paroxysmal hypertension, headaches, sweating, and palpitation
may not always be the way it presents during pregnancy. The
initial diagnosis of hypertension during pregnancy is frequently
attributed to pre-eclampsia rather than pheochromocytoma. The
diagnosis of pheochromocytoma in pregnant patients is often
missed because these tumors have the ability to produce signs
and symptoms that mimic other forms of hypertension, including
the new- onset hypertensive syndromes in pregnancy, gestational
hypertension, and preeclampsia. In fact, the appearance of
hypertension can be insidious, and the patient may even appear
asymptomatic until delivery [8]. Preeclampsia is usually the
first condition that the clinician considers when hypertension
J Endocrinol Diabetes Obes 5(2): 1101 (2017)

Figure 2 MRI showing heterogeneous adrenal mass in T1 and T2
phase.

Figure 3 Open right Adrenalectomy.

appears de novo or accelerates rapidly. However, preeclampsia
is usually accompanied by proteinuria and, often, sudden weight
gain and edema, as well as liver and coagulation abnormalities
[5]. Obesity and overweight contribute to the risk of both
preterm preeclampsia and severe preeclampsia, with several
studies revealing that women with high pre-pregnancy body
mass index were more likely to develop severe preeclampsia [9].
With pheochromocytoma, excessive urinary protein excretion
and liver or coagulation abnormalities occur rarely, and sudden
weight gain and edema are unusual.

The difficulty in diagnosing pheochromocytoma in pregnancy
is because of the inability of the medical team to include
pheochromocytoma as a differential diagnosis. Clinical clues,
such as labile hypertension, head-aches, and the failure to
respond to conventional treatment, should prompt physicians in
the possibility of this condition in pregnant patients [1]. Several
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pheochromocytoma has specific risks that are not associated
with other adrenal tumors such as catecholamine induced
cardiomyopathy and pneumoperitoneum induced hypertensive
crisis [11].

CONCLUSIONS

Figure 4 Microscopic examination showing lobules containing cells
with vesicular nuclei and moderate amount of eosinophillic cytoplasm.

mechanisms can trigger clinically overt pheochromocytoma
during pregnancy. These include increases in intra-abdominal
pressure, fetal movement, uterine contraction, and process of
delivery, an abdominal surgical intervention, and even general
anesthesia [1,4,5].
Clinical diagnosis, biochemical tests, and imaging are
important to make a diagnosis of pheochromocytoma. Blood
and urine metanephrines are highly sensitive and yield a
significant negative predictive value. In two of the three patients
in our series, the urine and blood metanephrines were within
normal ranges. The clonidine suppression test is used when
metanephrines are slightly increased and diagnosis is dubious.
However, it cannot be used in pregnant individuals due to
possible adverse side effects [6]. Computed tomography and
scintigraphy with metaiodobenzylguanidine are highly sensitive,
but contraindicated for pregnant patients. Therefore, the imaging
test of choice is nuclear magnetic resonance for its high sensitivity,
the bright T2 images, and for not emitting ionizing radiation [10].
Once pheochromocytoma is diagnosed during pregnancy, the
goal of medical management is to treat hypertension, prevent
paroxysms, and correct hypovolemia.
The best time to surgically remove the tumor is within the
first 24 weeks of gestation or after delivery, the second trimester
being the safest moment as the risk of miscarriage during the first
trimester is high. Patients diagnosed with pheochromocytoma
after 24 weeks of gestation should be treated with drugs as used
in preoperative preparation for prolonged periods until the fetus
is viable. The tumor may be removed during or after a C-section
if performed. Laparoscopic adrenalectomy is rapidly becoming
the surgical technique of choice for removal of diseased adrenal
glands [11]. The small size of the adrenal gland, the benign
nature of most adrenal tumors, and the difficulty of gaining
access to the organ by open surgery makes the laparoscopic
approach particularly suitable for adrenalectomy. Within a
short period, this procedure has gained wide acceptance among
laparoscopic surgeons and is considered the procedure of choice
for the resection of most adrenal tumors [11-13 ]. Surgery for
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A pheochromocytoma in a pregnant patient is one of the most
threatening medical conditions for mother, fetus, and physician.
Though extraordinarily rare, pheochromocytoma is notorious for
its devastating consequences. The signs and symptoms are quite
variable and nonspecific, with hypertension being one of the
most prominent signs. Confusion with the much more prevalent
forms of pregnancy-related hypertension is the main cause of
overlooking the diagnosis. MRI is the most suitable investigation
for reliable localization. The prognosis of pregnant patients
with a pheochromocytoma has considerably improved due to
technical progress in terms of further evolvement of surgical and
anesthesiological techniques. However early awareness remains
the crucial factor.
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Editorial
ADVANCII{GTHE FUTURE OFHEALTH CARE THROUGH
REGENERATTVEMEDICINE
The current dilemmas for modern day healthcare, such as an aging population and the increasing prevalence
of chronic diseases, necessitate solutions that limit organ dysfunction and tissue degeneration and which
potentially offer replacement. The World Health Organization reports that a staggering 36 million of the 57

million annual global deaths are due to a widespread of chronic ailmentsl.This was first addressed through
transplantation, a field that advanced rapidly in the 1950s through a combination of surgical innovations and
fundamental scientific breakthroughs in immunosuppression 2. ln contrast to the allogenic replacement of
transplantation, regenerative medicine seeks to apply stem cell research with developmental biology principles
to regenerate cells, tissues and organs de novo

3.

Regenerative medicine indicates the replacement or rejuvenation of human cells, tissue or organs, to restore
normal functiona. The term "regenerative medicine" is coined by William Haseltine during a 1999 conference
on Lake Como, in the attempt to describe an emerging field, which involves the knowledge deriving from

different fields: tissue engineering, cell trans-plantation, biotechnology, stem cell biology, biomechanics
prosthetics, nanotechnology, and biochemistrys. Regenerative medicine has been recognized worldwide as a
developing research field that offers the potentialto revolutionize patient care in the 21'tcentury. The prospect
of addressing massive healthcare markets, such as cardiovascular disease, neurological conditions or chronic

metabolic diseases (e.g. end-stage renal disease or diabetes), means that there has been sustained scientific,
public and commercial interest despite early setbacks and slow progresso.Hence, demand for regenerative
medicine products has been driven by an increase in degenerative and chronic diseases which place cost

pressures on healthcare providers, combined with advances in new technologies such as nanotechnology,
bioengineering and stem cell therapy 7. Long-term cell, tissue and organ replacement will not only provide an
alternative to transplantation, but will also provide therapeutic options for degenerative conditions (e.9.
neurodegenerative conditions (Parkinson's), stroke and heart failure), which are currently only managed through
palliation

8.

Regenerative medicine has begun to define a new perspective of future clinical practice which has opened
new avenues for curing patients with difficult-to-treat diseases and physically impaired tissues. Despite many
successes, regenerative medicine is still unfamiliar to many scientists and clinicians. This poses a great limit,
as tissue engineering and regenerative medicine could overcome the impossible problems of the current
medical treatment regimes. ln order to resort to regenerative rnedicine in the clinical setting on a daily basis, it
is mandatory to obtain important financial investments from different sources including governments and
industries that are oriented towards research and medical innovatione. There is a considerable need for longterm vision and support for regenerative medicine to accelerate the development of novel therapies and to
promote the stability of collaborations around the world.

Jtt *rrrH Lifeli'ne, xxxll, 2017

Process Development of Regenerative Medicine
ln addition to the financialand technical concerns, process development is a significant hurdle
to manage with
and it includes intellectual property, manufacturing, and logistical concerns. Cell therapy and tissue engineering

have the potential to revolutionize patients' care. But in order to materialize this concept, ideas generated
in
the laboratory need to be taken through process development and transformed into widespread commercial
products. Licensing, legal support, logistics, supervision at the governmental level, unexpected
failures, and
team management play a pivotal role10. Since regenerative medicine is a cross-sectional area of research, a
multidisciplinary team, including doctors, biologists, bioengineers, chemists, and surgeons, is required to
initiate and master the key steps involved in cell therapy and tissue engineering. This necessitates the need
for training courses of cell culture, stem cell technology, tissue engineering and experimental surgery. The
crucial point of this revolution is transforming the current numerous scientific discoveries into novel and viable
therapies: from bench to bedside.
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Abstract
Posterior urethral valves (PUVs) are the most common cause of infravesical outflow
obstruction in boys. Vesicostomy is considered in selective cases of PUV as an initial
temporary procedure. The most commonly followed procedure is the one described by
Blocksom. The procedure is simple and easy to perform. We revisited this procedure and
describe the operative steps.

Key words: Posterior urethral valves, temporary, vesicostomy

INTRODUCTION

CASE REPORT

Today, vesicostomy in a child with posterior urethral
valves (PUVs) is reserved primarily for an infant
with very low birth weight whose urethra cannot
accommodate an endoscope, a child with continued
impaired renal function, high bladder urine volumes,
and upper tract deterioration after valve ablation or
urethral catheterization.[1] The vesicostomy is known
to reduce bladder storage pressures and may optimize
glomerular filtration rate in some cases.[2] The argument
that the vesicostomy defunctionalizes the bladder and
leads to decreased compliance in the long term has been
refuted, since a properly created vesicostomy allows
bladder filling and preserves contractile function at a
reduced leak point pressure.[3] The vesicostomy must
be seen as a temporary diversion in children with PUVs
because it does not alter clinical outcomes as compared
to primary ablation, nor does it prevent a bladder from
acting as an adequate reservoir for a renal transplant.[4]

A 6‑year‑old male child was brought to pediatric
urological services with complaints of recurrent
urinary tract infections and urinary incontinence. On
the examination, the child appeared toxic, febrile,
poorly built, and nourished. Serum creatinine was
3.3 mg%. Ultrasonography and magnetic resonance
urography revealed bilateral hydronephroureterosis,
and a thickened distended bladder [Figure 1a]. The
child was hydrated, catheterized with an infant feeding
tube and started on broad‑spectrum antibiotics. The
catheter drained turbid urine. Over a period of a week,
the urine output improved, serum creatinine reduced
to 0.8 mg%.
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The child was taken up for on‑table voiding
cystourethrogram (VCU) and cystourethroscopy.
VCU revealed right‑sided Grade V vesicoureteric
reflux, a thickened trabeculated bladder, bladder
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Figure 1: (a) Magnetic resonance urogram showing bilateral
Grade IV vesicoureteral reflux due to posterior urethral
valves, (b) voiding cystourethrogram showing posterior
urethral valves with the left vesicoureteral reflux

neck hypertrophy, dilated posterior urethra, and
PUVs [Figure 1b]. Cystourethroscopy confirmed
the above findings. As the child had severe bilateral
hydronephrosis, turbid urine, and poor nourishment, it
was decided to create a temporary vesicostomy.

Operative technique

The child was put in a supine position under general
anesthesia. The bladder was distended with 200 ml
of normal saline. A 2‑cm midline transverse incision
was made midway between the pubic symphysis and
the umbilicus. The rectus muscles were separated, the
bladder was exposed with traction sutures [Figure 2a],
and the peritoneum was mobilized cephalad and away
from the posterior wall and dome of the bladder.
The bladder dome was identified by isolating the
urachus, which was ligated so that the dome could be
exposed through the fascial incision [Figure 2b]. The
key operative step in the creation of the vesicostomy
was to ensure that the posterior wall of the bladder
was taut‑accomplished by bringing the dome of
the bladder to the skin [Figure 2c] ‑ to prevent
prolapse of the back wall of the bladder through the
incision [Figure 2d].[1]

DISCUSSION
PUVs, voiding dysfunction, neurogenic bladder,
and many other similar conditions represent a great
challenge for the treating pediatric urologist. In all these
conditions, the preservation of the upper urinary tract
is a priority. Other factors that need to be taken care of
include reducing episodes of urinary tract infection and
promotion of continence.
The use of vesicostomy to drain the bladder on a temporary
basis was proposed by Michie et al.[5] and Duckett[6] in
1960’s. It is well known that vesicostomy is technically

Figure 2: (a) Urinary bladder exposed after retracting rectus
abdominis muscle, (b) urinary bladder brought out with
Babcock’s forceps, (c) fixation sutures taken from Bladder
wall to muscle layer, (d) postoperative bladder stoma

a simple procedure to perform, can be easily reversed,
effectively drains upper tracts, and prevents urinary
sepsis.[7] Prudente et al.[8] reported that vesicostomy
protected the upper tracts, decreased hydronephrosis,
and improved kidney function. Moreover, they opined
that the children and their parents adequately adjusted
to the procedure and a positive global evaluation was
reported by the parents and caregivers.

CONCLUSIONS
Vesicostomy is considered as a temporary urinary
diversion. It can be easily performed and is known to
objectively improve hydronephrosis, stabilize renal
function, and protect upper tracts.
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Editorial

Cancer in childhood
The International Childhood Cancer Day (ICCD) is
celebrated on February 15 every year to raise awareness
and to express support for children and adolescents
with cancer and their families. Every year, more than
200,000 children are diagnosed with cancer – a disease
that touches countless families and communities in all
regions of the world. With access to quality care, more
than 80% of children with cancer can survive, living full
and healthy lives. However, many children in low‑ and
middle‑income countries do not receive or complete care,
and as a result, over 90% of childhood cancer deaths
occur in low‑resource settings.

Today, our campaign’s ultimate goal must be “Better
access to care for children and adolescents with cancer
everywhere.” The chance for a cure and the chance to
live should not be dictated by an accident of geography.
There is nothing scarier to a parent than his/her child
has cancer. There is nothing more tragic than knowing
that treatment and cure exist for your child’s cancer
with excellent outcome, but that it is not available for
your child. Is it because the child lives in the wrong
hemisphere? This is cruel and all of us should voice
our concerns and make our voices heard, demand from
world leaders to act, and help save all children.

A global response is needed to give every child the
best chance of surviving cancer. Awareness needs to
be created so as to improve access of these children
to quality health care, better understand why and
where children are diagnosed with cancer through
cancer registries, and offer the best possible treatment,
palliative care, and support for children and their
families. The WHO has highlighted the importance
of diagnosing childhood cancer early and improving
access to treatment for children and adolescents with
cancer. On the ICCD, we need to pause so as to recognize
contributions from advocates around the world and
call for renewed collaboration to care for children with
cancer globally.

Rajendra B Nerli, Shridhar C Ghagane1

Today, the incidence of childhood cancers is on the
rise (from 165,000 new cases annually to 215,000 in
children 14 years and younger) and is threatening
to overtake infectious diseases as one of the highest
causes of disease‑related mortality in children.
Many more remain unrecognized, unreported, and
uncounted for, due to a lack of childhood cancer
registries. Although the incidence of cancers in
childhood is less than in adults, the number of
lives saved is significantly higher. Survival rates in
high‑income countries reach an average of 84% and
are steadily improving.
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Long Term Outcome of Patients with
Penile Fracture Undergoing Delayed
Repair
Abstract
Introduction: Fracture of the penis is a rare urological emergency which occurs as a result of abrupt
trauma to an erect penis. Immediate surgical repair is the standard of care and is superior to nonoperative management due to excellent long term outcomes. A large percentage of the patients present
late for treatment out of fear or embarrassment. We report our series of patients who presented late and
underwent delayed repair. We also report the long term outcome in these patients.
Materials & Methods: The data was retrospectively collected from hospital records, which included:
detailed history, symptoms, type of relationship, mechanism of trauma, sexual position, clinical findings at
physical examination, imaging results, presence of urethral injury, outcomes, and long-term complications
regarding sexual and voiding functions.
Results: Twenty two patients presented to our hospital casualty/emergency services following penile
fracture and underwent delayed surgical repair. Heterosexual inter- course was the most common cause of
fracture (18 patients, 81.81%). The mean time duration between injury and presentation was 48.77±33.56
hours. The mean time duration between presentation and surgical intervention was 4.31±1.37 hours. MRI
was done in 6 cases with positive predictive value of 100%. Seventeen (77.27%) patients experienced
erections during the post-operative period in the hospital. At the end of 1 year follow-up all the 22 patients
had been having sexual intercourse.
Conclusions: Our data suggests that, patients with penile fractures undergoing delayed repair have
preservation of erectile potency and overall sexual function is maintained.

Introduction
Penile fracture typically occurs when the engorged and
erect penile corpora are forced to buckle and literally “pop”
under the pressure of a blunt sexual trauma. Although
cavernosal lacerations to the flaccid penis can occur as a result
of gunshot traumas and sporting injuries, it is accepted that
injuries to the flaccid penis are not regarded as “fractures,”
owing to the different nature of the injury [1,2]. Anatomically,
the flaccid penis lacks a fulcrum for snapping and contains
relatively thick tunica albuginea, protecting it from internal
rupture under strain. In contrast, the tunica of the erect penis
thins to approximately 0.25 mm on expansion, and the firmly
engorged corpora under the strain of buckling can generate
pressures in excess of 1500 mm Hg and exceed the limit of
the thinned tunica [3,4]. Malis [5], described the first case of a
penile fracture in the literature in 1924.
Although initially it was believed to be a relatively rare

injury, fracture of the penis has been increasingly reported. A
review by Eke, identified more than 1600 cases in the world
literature, with more than half of those cases originating
from Islamic countries [4,6]. The largest single series to date
describes 172 cases over 9 years in a single province of Iran
[4,7]. The majority of cases of fracture penis occur as the result
of traumatic coitus, usually from thrusting an erect penis
against the symphysis pubis or perineum [8,9]. In Japan, only
19% of cases are attributed to sexual intercourse, with the vast
majority of cases reported as the result of masturbation and
rolling over in bed onto an erect penis [10].
The diagnosis of penile fracture is usually based on a good
history and physical examination. Some investigators have
recommended the use of ultrasound, carvernosography and
magnetic resonance imaging (MRI) to image and locate the site
of the tunical tear before surgery [11,12]. However, the positive
predictive values in these studies has been shown to be similar
to that of history and clinical examination [13]. Penile fracture
032
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is a urological emergency and immediate surgical exploration
with repair offers the best chance of healing with preservation
of erectile function [14]. Although immediate surgical repair
has been recommended by most authors, delayed repair is
possible and has been suggested in situations in which accurate

Table 1: Patients Characteristics. AGE: 29.31±5.32 years. Time duration between
injury and presentation: 48.77±33.56 hours. Time duration between presentation
and surgical intervention: 4.31±1.37 hours.
Mechanism of Trauma

N%

Clinical findings

N%

Sexual intercourse

19 (86.3%)

Pain

20 (90.9%)

localization of the fracture site is clinically not evident or the

Man on Top

3

Swelling

22 (100%)

patient presents late. Gross penile swelling decreases rapidly,

Woman on Top

14

Crackling Sound

12 (54.5%)

and by 7-12 days, the clot at the fracture site is easily palpable

Doggy Style

2

Hematoma

19 (86.3%)

and is often visible. Naraynsingh and Raju [15], described the
‘‘rolling sign’’ for early identification of the fracture site, even
when the penis is quite swollen. We report our series of patients

1

2

Penile manipulation

2 (9.09%)

Detumescence

21 (95.4%)

3

Unclear

1 (4.54%)

Urethral Bleeding

01 (4.54%)

with delayed presentation of fracture penis and managed with
surgical repair. We also report the short and long term outcome

Table 2: The Reason for Delay in Presentation to our Hospital.

in these patients.

Materials & Methods

Reasons

Patients

Percentage (%)

1

Fear/ Embarrassment

18

81.81

2

Delayed referral from primary care physician

4

18.18

All patients presenting with clinical suspicion of penile
fracture were included in this study, following the best ethics
criteria

according

to

the

University/Institutional

ethical

committee. The necessary data was retrospectively collected
from patients’ records, which included: detailed history,
symptoms, type of relationship (homosexual/heterosexual),
mechanism of trauma, sexual position (when applied), clinical
findings at physical examination, imaging results (when
requested by the clinical judgment of the urologist), presence

about 12 weeks. Seventeen (77.27%) patients had experienced
erections during the post-operative period in the hospital. At
the end of 1 year follow-up all the 22 patients had been having
sexual intercourse. The one patient who had urethral injury
and had undergone repair of the same during the repair of
penile fracture was voiding well and had a maximum flow rate
of 19 ml/sec. None of the 22 patients had bending of the penis.

of urethral injury, outcomes, and long-term complications

Fifteen of these patients could be contacted in July 2015 and

regarding sexual and voiding functions.

were able to answer the International Index of Erectile Function

Results

(IIEF-5) questionnaire. Of these 15 patients, 13 (86.66%) have
been sexually active since then. All these 13 patients reported
of

that their erections were hard enough to achieve and maintain

patients presenting with penile fracture between January

penetration most or all of the time. Two (13.34%) patients

1996 to December 20015. Inclusion criteria included patients

found it difficult or very difficult to maintain an erection for

We

retrospectively

reviewed

all

medical

records

presenting to our hospital casualty/emergency services at least

intercourse. These patients were using sildenafil 50 mg on a

24 hours after sustaining injury, fracture occurring with the

regular basis. Thirteen (86.6%) patients reported attempts

penis in erect position, and having received no active treatment

at sexual inter-course as being satisfactory most or all of the

at any other institution.

time. These patients demonstrated no evidence of erectile
dysfunction (IIEF-5 >22), 1 patient reported symptoms of mild

Twenty two patients fulfilled the inclusion criteria. (Table

ED (IIEF-5, 17-21) and 1 patient reported mild to moderate ED

1) shows detailed clinical findings of the patients. Heterosexual

(IIEF-5 range: 12-16). Patients did not complain of any bending

inter-course was the most common cause of fracture (18

of penis in erect and non-erect positions.

patients, 81.81%), followed by penile manipulation (2 patients,
9.09%) and homosexual intercourse (1 patients, 4.54%). One

Discussion

patient (4.54%) opted to maintain the cause unclear. The
reasons for delay is as shown in Table 2.

The diagnosis of penile fracture is often straight forward
and can be made reliably by history and physical examination.

Preoperative ultrasonography was done in 8 patients

Patients usually describe a cracking or popping sound as

with positive predictive value of 75 %. In two cases the

the tunica tears, followed by pain, rapid detumescence,

ultrasonography was unable to detect the site of cavernosal

discoloration and swelling of the penile shaft. If the Buck

defect. MRI was done in 6 cases with positive predictive value

fascia remains intact, the penile hematoma remains contained

of 100%. All the fractures affected one of the two corpora and

between the skin and tunica, resulting in a typical eggplant

the mean size of the tear was 1.7 cm. Urethral tear was noted in

deformity (Figure 1). Fear and embarrassment are commonly

one case which was confirmed on urethrogram. There was no

associated with such injuries, hence the patient’s presentation

correlation between injury extension and mechanism (sexual

to

position, etc.).

significantly delayed.

the

emergency

department

or

clinic

is

sometimes

All the patients attended follow-up visits to the hospital

Urethral injury can occur though infrequently, hence

at around 4 weeks, 12 weeks and at the end of 1 year. All the

preoperative urethrography should be considered whenever

patients were advised to avoid active sexual intercourse for

urethral injury is suspected. Kamdar et al [16], have suggested
033
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performing intraoperative flexible cystoscopy routinely just
before catheter placement at the time of penile exploration.
Magnetic resonance imaging (MRI) (Figure 2) is a noninvasive
and accurate means of demonstrating disruption of the tunica
albuginea [17]. The increased cost, limited availability, and
time requirements involved with the study have limited its
routine use in assessing these injuries. However it would be
reasonable to use MRI in the evaluation of patients without the
typical presentation and physical findings of penile fracture.
Management involves prompt exploration and surgical
repair of penile fractures (Figures 3,4) as reported in
several contemporary publications [18]. Immediate surgical
reconstruction results in faster recovery, decreased morbidity,
lower complication rates, and lower incidence of long-term
penile curvature [18,19]. Although immediate repair results in
penile curvature in less than 5% of patients [18], conservative
management of penile fracture has been associated with penile
curvature in more than 10% of patients , abscess or debilitating
plaques in 25% to 30%, and significantly longer hospitalization
times and recovery [18]. Asgari et al. [20], reported that the
timing of surgery may also influence long-term success - those
undergoing repair within 8 hours of injury had significantly

Figure 3: Tear in the tunic albugenia with a clot overlying it.

Figure 4: The tear repaired.

better long-term results than did those having surgery delayed
Figure 1: Typical eggplant deformity.

36 hours after the fracture occurred.
Naraynsingh et al. [21], reported on a patient who definitely
benefited from the late repair. The patient had presented with
painful erection and angulation of the penis more than 3 weeks
after sustaining an injury to his penis. They also believe that
simple repair however delayed is associated with good outcome.
Zargooshi [7] reported on the long term outcome of surgical
repair in 170 patients with a mean age of 27 years. The mean
time interval between injury and presentation was 22 hours and
between presentation and repair was 10 hours. Complications
occurred in eight patients (4.7%), of whom seven developed a
mild (four) to moderate (three) penile curvature; five had penile
nodules and four reported mild paresthesia over the scar line.
Mild to moderate erectile dysfunction (ED) was reported by
eight patients. Of the eight patients with ED, seven responded
to intracavernosal injection with papaverine /phentolamine.
Erectile function returned within a mean (range) of 2 (1-5)
days and coitus was possible approximately 2 weeks after the

Figure 2: MRI image showing Tear in Tunica albuginea.

repair.
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Nason et al. [22], assessed the overall sexual function
following fracture of the penis in 21 patients. A voluntary
telephone questionnaire was performed to assess long term
outcomes using three validated questionnaires-the Erection
Hardness Grading Scale, the International Index of Erectile
Function (IIEF-5) and the Brief Male Sexual Function inventory
(BMSFI). Seventeen patients were contactable. Fourteen
patients demonstrated no evidence of erectile dysfunction, 1
patient reported symptoms of mild ED and one patient reported
mild to moderate ED. No patients reported insufficient erection
for penetration (EHGS: 1 or 2). Regarding the overall BMSFI,
13 (83%) patients were mostly satisfied or very satisfied with
their sex life within the previous month.
The long-term effects of delayed presentations and the
optimal timing of subsequent intervention have caused some
debate. Our study demonstrates that delayed repair does not
in any way affect the long term outcome in these patients.
Kozacioglu and colleagues [23], reported no serious deformity
or ED as a consequence of delay in surgery within a given time
frame in 56 penile fractures, in terms of number of hours to
presentation (mean number of hours from trauma to repair 11.3
± 8.5 hours). Similarly , el-Assmy and colleagues [24], noted
no difference in serious long- term complications between
those who were treated surgically following an early (within 24
hours) or delayed (up to 7 days) presentation. Of their cohort,
17% presented as delayed fractures.
Erection hardness and implied erection function is one
of the main determinants involved in male sexual function.
The International Index of Erectile Function (IIEF-5) is an
abbreviated questionnaire focusing on erectile function and
intercourse satisfaction for the diagnosis of the presence and
severity of erectile dysfunction (ED) (5 questions, maximum
score 25) [25]. Erection hardness is a fundamental component
of erection function. The Erection Hardness Grading Scale
(EHGS) is a single question, a 4-point scale for ED, which
provides a reliable measure of erection hardness [26]. The
Brief Male Sexual Function Inventory (BMSFI) provides a
self- reported measure of current sexual functioning. It covers
three functional domains (sexual drive, erectile function and
ejaculatory function), as well as problem assessment of these
functional domains and overall satisfaction [27]. Our data
too suggests that, in our cohort of penile fractures following
sexual intercourse, long-term erectile potency is preserved and
overall sexual function is maintained.
Surgery has been shown to reduce the incidence of penile
fracture complications, however 6% to 25% of patients still
experience long-term sequelae after surgery [6]. Reported
long- term sequelae after penile fracture repair include:
penile deviation, painful intercourse, painful erection, erectile
dysfunction, priapism, skin necrosis, arteriovenous fistula,
urethrocavernous fistula, and urethral stricture [6].

Conclusion
In our small series of men with penile fracture managed
within a short time frame after presentation, erectile potency
is maintained and long-term overall sexual satisfaction is
promising irrespective of the time of surgical repair.
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Aim: To present a rare case of nasal dermoid cyst and its
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Background: Congenital midline nasal masses are rare, with
an incidence estimated to be 1 in 20,000 to 1 in 40,000. Among
these, nasal dermoid cyst is commonest. They arise from the
lines of embryonic fusion. Various theories have been postulated in the development of nasal dermoid cyst, and prenasal
theory by Pratt is the most accepted one.

INTRODUCTION

Case report: A 14-year-old boy presented with a gradually
progressive midline swelling since birth, which was solitary,
soft, nontransilluminant, present over the lower dorsum and tip
region. Based on the history, clinical examination, and serial
relevant investigations, diagnosis of a nasal dermoid cyst was
made. Surgical strategy planned was dermoid cyst extirpation
via an open rhinoplasty approach and augmentation of the
defect with an autologous conchal cartilage graft.
Conclusion: Nasal dermoid cyst is a rare congenital anomaly.
Presence of intracranial extensions, sinus formation, and other
differential diagnosis should be ruled out preoperatively. It
demands early surgical intervention in order to avoid further
distortion of the nose or atrophy of the bony or cartilaginous
component as a result of pressure secondary to the growth of
cyst and infection.
Clinical significance:
• This midline congenital cyst is cosmetically unacceptable.
Hence, early surgical removal is mandatory.
• Open rhinoplasty is the preferred surgery as it gives good
esthetic results. It gives a scope for augmentation of the
defect following the extirpation of the cyst.
• Autologous conchal cartilage is the preferred graft as it
provides sufficient quantity and esthetically pleasing contour.
Keywords: Augmentation rhinoplasty, Autologous conchal
cartilage, Nasal dermoid cyst, Open rhinoplasty.
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Nasal dermoid cyst is a rare developmental anomaly that
often arises in lines of embryonic fusion. It is derived from
ectoderm and mesoderm and can contain all structures of
normal skin. Nasal dermoid cysts comprise 1 to 3% of all
dermoid cysts and 4 to 12% of head and neck dermoids.1
They are most common congenital midline nasal masses,
which may arise from glabella to columella, nasoglabellar mass being the most common site of presentation.2-4
They may appear as a cystic mass with a sinus opening
or may present with nasal obstruction or broadening of
nasal root or bridge. It usually terminates in a subcutaneous tract or with intracranial connection. Through
the subcutaneous tract it may secrete sebaceous material
or pus. It may get infected intermittently and form an
abscess, thereby resulting in osteomyelitis. Intracranial
connections can result in meningitis and cerebral abscess,
which are seen in 4 to 45% of cases. Hence, radiological
evaluation is mandatory prior to biopsy. Treatment option
is surgical excision via open rhinoplasty, which is the
preferred approach.5

CASE REPORT
A 14-year-old boy presented with swelling over tip of
the nose since birth. Initially, it was size of a jowar seed
that has gradually progressed to size of a gooseberry
over 14 years, with no associated pain, discharge, or any
change in color. There was no history of fever, headache,
and vomiting.
On inspection, a solitary, sessile, spherical, midline
swelling over tip of the nose, measuring about 3 × 3 cm,
smooth, nonerythematous was seen. On palpation, the
swelling was soft, no tender, well-demarcated, fluctuant,
compressible, nonreducible, nontransilluminant, and slip
sign was negative (Figs 1 and 2).
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Routine blood investigations: Normal.
X-ray nose lateral view: Soft tissue swelling noted at
the lower dorsum over the tip of nose. Nasal bones are
normal (Fig. 3).
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Fig. 1: Swelling over the tip of the nose

Fig. 2: Negative transillumination test

Microscopy: The cyst is lined by stratified squamous
epithelial cells, keratin debris, and adjacent layer of cartilage (Fig. 6).

DISCUSSION

Fig. 3: X-ray nose lateral view: soft tissue swelling noted at the
lower dorsum over the tip of nose

Ultrasonography nose: Well-defined cystic collection
with thick internal contents at tip of the nose along midline,
measuring 2.4 × 2.2 × 1.6 cm. On color Doppler, collection
shows no vascularity, suggestive of dermoid cyst.
Fine needle aspiration cytology: Papanicolaou and MayGrunwald-Giemsa stained smears: Plenty of anucleate
squames in the background of keratin debris suggestive
of dermoid cyst. Aspirate was sent for culture: No organisms grown.
Computed tomography (CT) scan plain and contrast:
Well-defined hypodense soft tissue lesion showing
fatty attenuation at the tip of the nose along the midline
(Fig. 4).
Treatment: Excision of the dermoid cyst was through
an open rhinoplasty approach with augmentation rhinoplasty using conchal cartilage (Fig. 5).

HISTOPATHOLOGY REPORT
Gross: Oval, cystic, soft tissue piece, measuring 2 × 2 × 1
cm. Cut section contained putty-like material.

External nasal masses are rare, and congenital masses
are even rarer of the all. Further, among the congenital
masses, congenital midline nasal masses being the rarest,
occur one in every 20,000 to 40,000 live births.1,6,7 The term
“nasal dermal cyst” was coined by Session.8 It is formed
by three layers. They are ectoderm, mesoderm, and the
deeper layer of cartilaginous capsule. The first description of a nasal dermoid cyst was given by Cruvelier. He
described nasal dermoid cyst in a child which presented
with a sinus-containing hair that opened on the dorsum
of the nose.
Various theories have been postulated in the development of dermoid cyst, such as superficial sequestration
theory by Bland-Sutton,9 trilaminar theory as proposed
by Littlewood. Prenasal theory by Pratt and cranial theory
by Bradley are the most accepted ones.2 Development of
skull base and nose is a complex process. It involves formation of mesenchymal structures which are formed as
a result of fusion and ossification of several centers. There
are recognized spaces in between these centers which are
responsible for the development of congenital midline
nasal masses. These include fonticulus nasofrontalis, the
prenasal space, and the foramen cecum that eventually
get closed by fusion and ossification.3,10 Due to failure
of the fusion of frontal and nasal bones, dura extends
through the foramen cecum and through the prenasal
space to come into contact with the epidermis of the skin,
resulting in trapping of ectodermal elements. Usually,
the dural projection loses its cutaneous connection and
retracts through the foramen cecum, followed by closure
of the latter. If this process of obliteration is incomplete,
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Figs 4A to D: (A) CT scan plain showing axial and coronal view well-defined hypodense lesion over tip of the nose; (B) CT scan plain
showing axial and coronal view well-defined hypodense lesion over tip of the nose; (C) CT scan with contrast: well-defined hypodense
soft tissue lesion showing fatty attenuation in the tip of the nose along the midline; and (D) CT scan with contrast: well-defined hypodense
soft tissue lesion showing fatty attenuation in the tip of the nose along the midline
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Figs 5A to E: Intraoperative images: (A) exposure of ligament of Pitanguy and the cyst; (B) dermoid cyst dissected
and separated from its attachment to lower alar cartilage. Skin pinched in so as to pop out the cyst; (C) cyst separated
from all the sides in toto except from its superior attachment. Later even superior attachment dissected; (D) defect in
the supratip area following cyst removal; and (E) conchal cartilage harvested and sculptured to an appropriate shape

dermal connections in the form of a sinus tract or a cyst
may be found at any level of the pathway. The insidious growth of nasal dermoids, the risk of meningitis,
and the cosmetic deformity are indications for surgical
extirpation. Differential diagnosis that has to be ruled
out are gliomas, encephaloceles, and epidermoid cysts.1,6
Imaging modalities for diagnosis are plain radiographs,
CT scan, and magnetic resonance imaging; plain and
with contrast that helps to access the lesion and determine
possible intracranial extensions if present.2,4
In this case, a 14-year-old boy presented to us mimic
king and reminding us of the well-known cartoon
character “PINOCCHIO.” This swelling had the charac-

Fig. 6: Histopathology: stratified squamous epithelial cells,
keratin debris
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Figs 7A and B: (A) The location and position of the graft beneath the skin over the lower alar cartilages
and in between upper alar cartilages; (B) postoperative images: sixth month postoperative

teristic findings of a dermoid cyst with a rare presentation over lower dorsum of the nose and featureless tip.
Diagnosis was confirmed with serial relevant investigations. Excision of the dermoid cyst via open rhinoplasty
was performed. Supratip lower dorsum defect (saddling) was corrected with morselized and crushed stack
of conchal cartilage graft (Fig. 5). Postoperative day
10 dressing and sutures were removed. Thereafter,
patient was called for regular follow-up and was
uneventful (Fig. 7: postoperative images).

CONCLUSION
Swelling over the dorsum of nose as seen in this case is
cosmetically unacceptable. Open rhinoplasty provides
better cosmetic results, wide exposure, and scope for
reconstruction in order to reinforce the nasal dorsal
skin, better healing, and less chances of gaping wound;
bimanual surgical dissection can be accomplished more
efficiently and a very good technique for demonstration and training of the residents. Moreover, external
rhinoplasty gives a very good access to the tip of the
nose.3,11,12
Most repairs of nasal defects, after nasal dermoid cyst
excision, are done by using an open rhinoplasty approach
with autologous septal and costal cartilages as graft
materials for reconstruction. Autologous cartilage is the
material of choice for dorsal augmentation.5 Reconstructing the defect using only septal cartilage is insufficient for
dorsal augmentation, whereas costal cartilage has been
associated with donor site morbidity. Moreover, Asians
have a relatively smaller septal cartilage and in younger
patients the amount of cartilage is quite small, thereby
requiring the preservation of large L-strut. Therefore,
in this case, autologous conchal cartilage was used as
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there was obvious defect at supra tip area causing the
saddling, and the amount of harvested conchal cartilage
was sufficient enough to accommodate the same and give
stability and good cosmetic contour.
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ABSTRACT
Objectives: 1. To study the nature and prevalence of somatic complaints among children with
poor academic performance., 2. To study the associated Psychiatric problems among children
with poor academic performance were presenting with somatic complaints. Material and
Methods: Total of 1480 children studying in 3 CBSE schools, aged between 6 and 12 years were
screened. 312 children were found to be performing poor in academics. After simple
randomization and further screening procedure 115 children were included in the study. Each
child was assessed by interviewing with MINI-KID Questionnaire and CBCL. Statistical
analysis was done using Epi Info 7 software. Results: The prevalence of poor academic
performers was found to be 21.08%. The prevalence of somatic complaints among children with
poor academic performance was found to be 29.57%. Majority of poor academic performers
have single somatic complaints accounts to be 21.74% and multiple somatic complaints accounts
to be 7.83%. Prevalence of types somatic complaints like head ache, abdominal pain / discomfort
and other complaints among poor academic performers were 20.87%, 11.30% and 9.57%
respectively. Conclusion: Somatic complaints in school going children leads to poor
performance in academics and school drop outs. Prevalence of somatic complaints were more in
boys. Headache is the most common type of somatic complaint presented by the children.
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Study of Somatic Complaints among Children with Poor Academic Performance

Education has a major influence on the life of any child. But for children with disabilities, the
quality of schooling they receive is likely to have an even greater and longer lasting impact.
Though education during childhood is a decisive component of human development, not every
child thrives in it.
Globally it was noted that around 20% of school going children perform poor in their academics.
Several Indian school surveys in the past decade have recorded prevalence rates of poor
academic performance that range between 20 and 50%. In general it is estimated that one in
every five school going children aged between 6-14 years in India is scholastically backward,
making it as one of the important reasons for school dropouts. Somatic complaints by children is
also a factor for poor academic performance in them and associated psychiatric problems along
with somatic complaints. There is paucity of epidemiological studies in India to determine the
exact prevalence of somatic complaints among children with scholastic backwardness.
Somatic complaints in school going children are more common and more often. Headache and
abdominal pain or discomfort are common somatic complaints.7 Studies showed that children
with somatic complaints have underlying psychiatry problems like anxiety and depression.
Somatic complaints can result in school absenteeism, problematic social interaction and poor
academic achievement. For children and adolescents with frequent headache, co-morbid
psychiatry problems are a well-recognized, but poorly understood clinical phenomenon.
A study conducted by Ann P, recruited 47 healthy children (age group between 6 to 17 years)
presenting with migraine and 30 children as matched control group. They were assessed with
Child’s Symptom Inventory 4th edition and confirmatory psychological interview. Majority of
the psychiatry co-morbidity with migraine headache were ODD 9 followed by anxiety 7, ADHD
6, conduct disorder 2, Dysthymia 1, and depression 1 respectively.
Another study conducted by John V et al, Showed that 79% of RAP (Recurrent Abdominal Pain)
children were having anxiety disorder and 43% of RAP children were having depressive
disorder. It also reports that RAP children were having higher levels of anxiety, depressive
symptoms, temperamental harm avoidance, and functional impairment than control children.
There is limited literature available on this topic, hence there is need to study the prevalence and
nature of somatic complaints among these children. The present study is intended to identify and
analyze the somatic complaints and associated psychiatric problems among children with poor
academic performance. Early identification and timely intervention can result in better outcomes
amongst these children.
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METHODOLOGY
Children studying in CBSE school, age group of 6 to 12 years scoring C grade and below were
identified with the help of children school progress cards. As per simple randomization
procedure done on students with C grade and below, every alternate child starting from first
student in the list was recruited into the study. Detailed history was obtained from parents and
teachers. Each recruited child was subjected for visual and hearing tests to rule out visual and
hearing impairments. Then these children were subjected to physical examination to rule out
major medical problems. These children were also subjected to I.Q testing to rule out intellectual
disability by using Reven’s Coloured Progressive Matrices. Following screening, each child
subjected to MINI-KID Questionnaire and Childhood Behavioral Check List (CBCL) , by using
CBCL somatic complaints were assessed. NIMHANS Index for Specific Learning Disorders.
Temperament of children was assessed by Temperament Assessment Scale. The final diagnosis
was made using ICD 10 DCR criteria Statistically analysis done using WHO Epi Info 7 software.
Inclusion criteria:
Students aged between 6 and 12 years from CBSE schools, both genders. Students scoring Grade
‘C’ and below in final examination
Exclusion criteria:
Students with visual, hearing impairment and other physical disabilities. Students suffering from
acute and preexisting chronic medical disorders. Students whose Intelligence Quotient (IQ) is
below 70.
RESULTS
Following the completion of the study 115 children met the criteria. Out of them 34 children
were presenting with somatic complaints (i.e The prevalence of somatic complaints among
children with poor academic performance was 29.57%.)
Prevalence of single somatic complaint and multiple somatic complaints among children with
poor academic performance was found to be 21.74% and 7.83% respectively. (Table no 1)
Prevalence of types somatic complaints like head ache, abdominal pain / discomfort and other
complaints (eye pain, burning sensation of head, toothache, weakness and limb pain) among poor
academic performers were 20.87%, 11.30% and 9.57% respectively. (Table no 2)
30 (88.24%) of children with poor academic performance, presenting with somatic complaints
had underlying psychiatry problems. Significant P value noted (0.00). (Table no 3)
Majority of children presenting with somatic complaints 16 (47.06%) had emotional disorders.
Followed by 5 (14.71%) conduct disorders, 5 (14.71%) borderline intellectual disabilities, 3
(8.82%) mood disorder ( only depression), 3 (8.82%) sleep disorder, 2 (5.88%) specific learning
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disorder, 2 (5.88%) substance abuse disorder and 1 (2.94%) hyperinetic disorder respectively.
(Table no 4)
DISCUSSION
This study began by including 1480 students attending 3 CBSE schools of Belagavi City with
age group ranging between 6-12 years. With the help of progress sheets of school children, it was
found that 312 (21.08%) children were poor performers in academics i.e. children scoring grade
C and below.
Following simple randomization and total number of children completed the study were 115.
Among 115 children 34 (29.57%) were presenting with somatic complaints.
30 (88.24%) of children with poor academic performance, presenting with somatic complaints
had underlying psychiatry problems. Significant P value noted (0.00).
Majority of children presenting with somatic complaints 16 (47.06%) had emotional disorders.
Followed by 5 (14.71%) conduct disorders, 5 (14.71%) borderline intellectual disabilities, 3
(8.82%) mood disorder ( only depression), 3 (8.82%) sleep disorder, 2 (5.88%) specific learning
disorder, 2 (5.88%) substance abuse disorder and 1 (2.94%) hyperkinetic disorder respectively.
A study conducted in school children by Ann P showed that Majority of the psychiatry comorbidity with migraine headache were ODD 20% followed by anxiety 15.55%, ADHD 13.33%,
conduct disorder 4.44%, Dysthymia 2.12% , and depression 2.12% respectively.
Another study conducted by John V et al, showed that 79% of RAP children were having anxiety
disorder and 43% of RAP children were having depressive disorder.
Most of the time children with psychiatry illness present with somatic complaints rather
verbalize their problems. In turn leading to repeated consultation with pediatrician, where no
obvious organic cause has been found. Increased secondary gains and temper tantrums were also
noted. Absentees to school, poor performance in academics and may also leads to school
dropouts. Our study results are on par with other study results as above mentioned.
CONCLUSIONS
The prevalence of somatic complaints in children with poor academic performance was 29.57%.
88.24% was the prevalence of psychiatry problems among children with poor academic
performance, presenting with somatic complaints. Majority of children were suffering from
emotional disorder as underlying disorder to somatic complaints i.e 47.06%. Somatic
presentation in children to be evaluated for underlying psychiatry illness and early intervention
of psychiatrist can minimize the further consequences.
Most of our study results p value were significant and also corresponds with previous study
results.
© The International Journal of Indian Psychology, ISSN 2348-5396 (e)| ISSN: 2349-3429 (p) | 8
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Table no 1: Prevalence of somatic complaints among children with poor academic
performance. (N=115)
Variables
Total no of children
N (%)
Somatic complaints
25 (21.74%)
34 (29.57%)
Present
Single complaints
09 (7.83%)
Multiple complaints
81 (70.43%)
Absent
115 (100%)
Total
Table no 2: Distribution of children with poor academic performance according to the
different types of somatic complaints
Variables
Somatic complaints
1. Head ache
2.Abdominal complaints
3.Other Complaints

Total No Of Children
N (%)
24 (20.87%)
13 (11.30%)
11 (09.57%)

Table no 3. Psychiatry problems among children with poor academic performance presenting
with somatic complaints. (N=115)
Variables

Somatic complaints N (%)

Psychiatry
problems
Present
Absent
Total

Present
(%)
30 (88.24%)
04 (11.76%)
34(100%)

Absent
(%)
33 (40.74%)
48 (59.26%)
81 (100%)

Total number χ2
of children
N (%)
63 (54.78%)
52 (45.22%)
115 (100%)

P

19.93

0.00*

Table no 4: Prevalence of psychiatry problem among children with poor academic
performance presenting with somatic complaints.
Psychiatry problem
1. Emotional disorders
2. Specific learning disorders
3. Mood disorders
4. Substance abuse
5. Sleep disorder
6. Conduct disorder
7. Hyperkinetic disorders
8. Borderline intellectual disabilities

Total number of children presenting
with somatic complaints (%)
16 (47.06%)
2 (5.88%)
3 (8.82%)
2 (5.88%)
3 (8.82%)
5 (14.71%)
1 (2.94%)
5 (14.71%)

p
0.000*
0.339
0.024*
0.085
0.152
0.023*
0.671
0.765

P < 0.05 Statically significant
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Background and Purpose: Cerebral venous thrombosis (CVT) is one of the common
causes of stroke in women. The causes in pregnancy include acquired hypercoagulable
state and are multifactorial in nonpregnant women. This study was conducted to
evaluate clinical profile, risk factors, and outcome of cerebral venous sinus thrombosis
in pregnant and nonpregnant women. Methods: Women with radiologically proven
CVT admitted between 2001 and 2014 were included in the study. Data regarding
demographic features, clinical profile, laboratory parameters, and follow‑up at 1, 3, and
6 months were analyzed both prospectively and retrospectively. Results: During the
study period, 150 women with CVT were admitted. Among them, 69 were related to
pregnancy (antepartum 3 and postpartum 66). Eighty‑one women had CVT unrelated to
pregnancy. Patients with pregnancy‑related CVT were younger (24.55 ± 4.16 years) with
shorter duration of symptoms (4.97 ± 5.73 days), compared to nonpregnant women who
were older (37.14 ± 12.85 years) with longer symptom duration (11.51 ± 18.96 days). There was
no difference in the clinical presentation except for higher incidence of altered sensorium
in pregnancy group and higher incidence of partial seizures in nonpregnant group. Pattern
of venous sinus involvement and infarction was similar in the two groups. Nonpregnant
patients had multiple risk factors, severe anemia being the most common followed by the
use of oral contraceptives, hyperhomocysteinemia, protein C/S deficiency, malignancy,
and psoriasis. Mortality and long‑term outcome were similar. Conclusions: Our study
reveals a higher proportion of nonpregnant women with CVT. Clinicoradiological profile
and outcome did not differ between pregnant and nonpregnant states.
Key words: Cerebral venous thrombosis, pregnancy, puerperium, women

INTRODUCTION
Cerebral venous thrombosis (CVT) is characterized
by thrombosis of intracranial venous sinuses or
cortical veins and is less frequent than the thrombotic
and embolic arterial infarctions.[1] CVT accounts for
10%–20% of strokes in young persons and 0.5%–1% of
all strokes.[2] The reported incidence of CVT ranges from
0.22 to 1.32/100,000 person‑years.[3,4] An autopsy study
from India revealed ten percent incidence of CVT in all
patients with stroke.[5] CVT affects persons of all ages
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and causes are multifactorial.[6] Factors contributing to
the occurrence of CVT differ between men and women.
CVT is three times more common in women compared to
men, and earlier studies reported the higher occurrence
of CVT in relation to pregnancy and postpartum state.[7,8]
However, in the recent years, CVT is being reported with
a higher incidence in nonpregnant states. Etiological
factors contributing to CVT in nonpregnant women
include the use of hormonal preparation, anemia,
infections, inherited prothrombotic states, trauma,
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cancer, and hematological disorders occurring alone or
in combination.[9,10] Common presenting features of CVT
are symptoms of raised intracranial pressure, seizures,
focal neurological deficits, and altered sensorium.[11‑13]
Outcome in CVT with early diagnosis and treatment
with anticoagulation carries better prognosis in
comparison.[14‑17] Pregnancy‑related CVT is reported to
have a better prognosis than nonpregnant‑related CVT
and the risk factors in nonpregnant states are different.[3]
We intended to study these two groups of women with
regard to their clinical profile and outcome.

Aims and objectives

This study was undertaken to compare clinical profile,
risk factors, and radiological patterns of cerebral venous
sinus thrombosis in pregnant and nonpregnant women.
Their immediate in‑hospital and long‑term outcomes
with treatment were evaluated.

METHODS
Women with cerebral venous sinus thrombosis admitted
under neurological services of the university teaching
hospital over 13 years from July 2001 to July 2014 were
studied both prospectively and retrospectively after
institutional ethical clearance. All the women with
clinical features and radiologically confirmed CVT were
included in the study. These women were classified
into two groups as pregnancy‑related (antepartum and
postpartum) and nonpregnancy‑related CVT. Women
who had delivered up to 6 weeks before the onset of
neurological symptoms were included in the postpartum
group. A detailed history of symptomatology in relation
to mode of onset, underlying risk factors, previous
history of thromboembolism, and family history
of hypercoagulable states was obtained. Details of
clinical examination, complete hemogram, cerebral
imaging, coagulation profile, blood sugar, and renal
and liver profiles were obtained for all the patients
at admission. Cranial imaging consisted of cranial
multislice computerized tomography performed before
and after intravenous contrast. Magnetic resonance
imaging including venography was performed using
1.5 Tesla system.
Course in the hospital, complications, treatment modality,
and outcome at discharge were documented. Treatment
modality consisted of anticoagulation, antiedema
measures, and supportive therapy. Antiepileptic
medication was instituted when required. Patients
with large infarctions with increasing mass effect and
impending herniation were subjected to decompressive
craniectomy. Patients were followed up in the outpatient

department with regular monitoring of the international
normalized ratio. Data regarding their clinical status
during follow‑up at 1, 3, and 6 months after discharge
were analyzed. Their functional outcome was measured
using modified Rankin scale (mRS) at discharge
and during follow‑up. Thrombotic profile was done
6–12 months after the initial presentation after confirming
recanalization of the venous sinuses. Anticoagulation
was stopped for at least 1 month before the thrombotic
profile evaluation. Data were entered in Microsoft
Excel 2010 and subsequently analyzed using IBM SPSS
Statistics for Windows, Version 20.0, Armonk, NY: IBM
Corporation. Unpaired Student’s t‑test, Chi‑square test,
and ANOVA were used to analyze the data and level of
significance was kept at 0.05.

RESULTS
Total number of patients admitted to neurological
services during the study period was 13,187. Among
them, there were 405 patients with CVT of whom 150 were
women with male to female ratio of 1.7:1. There were
69 women (46%) in pregnancy‑related CVT group
including three in antepartum state and 66 in postpartum
period. Eighty‑one women belonged to nonpregnancy
CVT group (54%). Their baseline characteristics are
given in Table 1. Women with pregnancy‑related
CVT were younger (24.55 ± 4.16 years) in comparison
with nonpregnancy‑related CVT (37.14 ± 12.85 years).
The symptom duration was longer (11.51 ± 18.96) in
the nonpregnancy‑related group in comparison with
pregnancy‑related CVT (4.97 ± 5.73 days). Interval between
delivery and symptoms onset was 10.23 ± 6.46 days in
the 66 patients with postpartum CVT. Symptoms began
within 1 week from delivery in 22 patients (33.3%) and
within 2 weeks in sixty patients (99.9%).
Headache was the most common presenting
symptom (82.76%), followed by seizures (60%),
vomiting (56%), altered consciousness (52%), and limb
weakness (48.6%). More number of pregnancy CVT
group were in altered sensorium (P = 0.008) with lower
Glasgow coma scale score than the nonpregnant group.
Duration of hospitalization did not differ between the
two groups [Table 1]. Women with pregnancy‑related
CVT had statistically nonsignificant higher incidence
of seizures and status epilepticus. Incidence of partial
seizures was higher in nonpregnant women with CVT.
Seventy‑three patients had limb weakness with 68 having
hemiplegia (right side 40; left side 28) and five had
quadriplegia without difference between the groups.
Two patients had isolated aphasia and three had ataxia.
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Table 1: The clinical features in 150 women with cerebral venous thrombosis
Variables
All patients (n=150)
Nonpregnant CVT (n=81)
Pregnancy‑related CVT (n=69)
Age (years)
31.35±11.67
37.14±12.85
24.55±4.16
Symptom duration (days)
8.50±14.79
11.51±18.96
4.7±5.73
Headache
124 (82.67)
69 (85.2)
55 (79.71)
Vomiting
84 (56)
51 (63)
33 (47.83)
Altered consciousness
78 (52)
34 (41.98)
44 (63.77)
GCS at admission
11.3±4.10
11.91±3.78
10.62±4.37
Seizures
90 (60)
45 (55.6)
45 (65.22)
Generalized
63 (70)
26 (57.8)
37 (82.22)
Partial
27 (30)
19 (42.2)
9 (17.78)
Status epilepticus
11 (7.34)
4 (4.94)
7 (10.15)
Hospital stay (days)
11.15±6.99
12.02±7.26
10.13±6.56
Hemiplegia
68 (45.3)
40 (49.38)
28 (40.57)
The numbers in parenthesis are percentage values. CVT: Cerebral venous thrombosis, GCS: Glasgow coma scale

Eight had other deficits such as ocular palsies, dysphonia,
and dysarthria. Sixty‑four women had no neurological
deficits and had presented with isolated intracranial
hypertension. Neurological deficits could not be
determined in the two patients who were in deep coma.
Laboratory data of the patients are shown in Table 2.
Cerebral imaging revealed venous infarction in
127 patients and isolated CVT without infarction in
23 patients. Infarctions were unilateral in 87 patients
(left side 54; 42.51% and right side 33; 25.98%). Bilateral
infarctions were seen in 42 (33.07%) women. Hemorrhagic
infarctions (57.47%) were more frequent than pale
infarctions (42.51%). Five patients had subarachnoid
hemorrhage and two had a subdural hematoma.
Fifty‑eight patients had single sinus thrombosis (38.66%)
and 87 had multiple sinus thrombosis (58%). Isolated
superficial venous system thrombosis was seen
in 114 (76%), deep venous system involvement in
22 (14.66%), and both deep and superficial venous
sinuses were involved in 9 (6%) women. Three had
cavernous sinus thrombosis and two had isolated cortical
vein thrombosis. Superior sagittal sinus was the most
common site of thrombosis (n = 86; 57.33%) followed by
sigmoid and transverse sinuses.
Anemia was present in 115 women (76.67%) among
whom 57 were in pregnancy‑related CVT and 58 had to
nonpregnancy‑related CVT. Peripheral smear revealed
microcytic hypochromic picture in 66 (57.39%) and
dimorphic picture in 35 (30.43%) and normal blood picture
in 14 (12.17%) patients with anemia. Severe anemia defined
as hemoglobin <80 g/L was seen among 44 women and was
more frequent among nonpregnant group (n = 34; 41.97%)
than the pregnancy‑related CVT group (n = 10; 14.49%).
Fifteen nonpregnant CVT women had used oral
contraceptives and five of them also had anemia.
22

P
<0.001
0.004
0.377
0.063
0.008
0.058
0.229
0.034
0.338
0.095
0.236

Hyperhomocysteinemia was seen in 11 out of
48 patients tested, among them nine were nonpregnant
and two were postpartum women. Protein C/S
deficiency was seen in 12 (16 tested) nonpregnant and
2 (5 tested) in postpartum patients. In the nonpregnant
group, one each had psoriasis and malignancy. Family
history of venous thrombosis was documented in two
women.
Four women underwent craniectomy for large cerebral
infarction, of whom three were in the pregnancy‑related
group (one antepartum and two postpartum). One
patient died following decompressive surgery. Sixteen
women (10.67%) died during hospital stay, of whom
nine were in pregnant group and seven in nonpregnant
group. Among those who succumbed eight had severe
anemia, one had sepsis, and another had thrombotic
thrombocytopenic purpura.
Serial mRS data of the discharged patients are shown in
Table 3. All the patients showed gradual improvement
and none deteriorated or died during the follow‑up.
There was no difference in the mRS scores between the
two groups at discharge or follow‑up. Three patients had
recurrent CVT (one in pregnant and two in nonpregnant
group). Seizures recurred after tapering antiepileptic
drug in 12 women (four in pregnant group and eight in
nonpregnant group).

DISCUSSION
CVT was first described in postpartum women by
Abercrombie in 1828. Since then pregnancy‑related
CVT has been described in various studies.[13] CVT is
reported to be much more common in women and has
been attributed to gender‑specific risk factors. In our
series, CVT was more in men than women (63% vs. 37%),
ratio of 2.7:1.
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Table 2: The laboratory and radiological findings in
women with cerebral venous thrombosis
Variables

Total
(n=150)

Nonpregnant
group (n=81)

Pregnant
group (n=69)

Hemoglobin (g/L)
≥120
35 (23.33)
23 (28.40)
12 (17.39)
<120
115 (76.67)
58 (71.60)
57 (82.61)
<80
44 (29.33)
34 (41.97)
10 (14.49)†
Erythrocytes*
Microcytic
66 (58)
33/58 (56.90) 33/57 (57.89)
Dimorphic
35 (30)
21/58 (36.21) 14/57 (24.56)
Normal
14 (12)
4/58 (6.90)
10/57 (17.54)
Sinuses involved
Single
58 (38.66)
30 (37.03)
28 (40.57)
Multiple
87 (58)
48 (59.25)
39 (`56.52)
Cortical vein
2 (1.3)
‑
2 (2.8)
Cavernous
3 (2)
3 (3.70)
‑
Superficial
114 (76)
63 (77.78)
51 (73.91)
Deep
22 (14.66)
12 (14.81)
10 (16.39)
Superficial + deep
9 (6)
3 (3.70)
6 (8.69)
Infarction
127 (84.67)
69 (84.05)
58 (85.18)
Hemorrhagic
73 (57.47)
40 (68.96)
33 (47.82)
Nonhemorrhagic
54 (42.51)
29 (35.80)
25 (36.23)
Numbers in parenthesis are the percentages. *Peripheral
smear findings in patients with anemia, †P<0.0001

Table 3: Serial modified Rankin scale scores of the
women with cerebral venous thrombosis from the time
of discharge
Pregnancy
related
P
CVT (n=69)
At discharge 2.07±1.84 (2) 1.99±1.73 (2) 2.16±1.97 (1) 0.574
At 1 month 1.07±0.98 (1) 1.11±0.99 (1) 1.03±0.97 (1) 0.661
At 3 months 0.60±0.79 (0) 0.69±0.79 (1) 0.50±0.77 (0) 0.165
At 6 months 0.33±0.60 (0) 0.41±0.66 (0) 0.23±0.50 (0) 0.089
Values in the parenthesis are the median values. CVT: Cerebral
venous thrombosis
Variables

All patients
(n=150)

Nonpregnant
CVT (n=81)

Cerebral venous sinus thrombosis is one of the leading
causes of stroke in young women. [18] Pregnancy
and puerperium are common causes of transient
prothrombotic states in women.[19] The frequency of
CVT in the puerperium is estimated at 12/100,000
deliveries, only slightly lower than puerperal arterial
stroke.[20] In a Mexican study, 50% of CVT occurred
during pregnancy or puerperium.[13] During pregnancy
and postpartum period, women are at increased risk of
venous thromboembolic events.[21] Pregnancy induces
several prothrombotic changes in the coagulation
system and persists during early postpartum period.
Hypercoagulability worsens after delivery as a result
of volume depletion, dehydration, and consumption of
high‑fat food in developing countries during peripartum
period.[22]

Physiological changes during pregnancy include
increase in red cell mass and plasma volume with
dilutional anemia. The plasma levels of protein S decline
progressively during pregnancy while protein C levels
remain unchanged. Antithrombin III levels are stable
during pregnancy and rise after delivery. Acquired
protein C resistance, high factor VIII, and factor V activity
are found during pregnancy.[23] There is also increase
in D‑dimer levels in late pregnancy due to increased
thrombin generation and fibrinolysis. Coagulation
factors may be elevated during postpartum state up
to 12 weeks, hence may not be reliable indicators of
venous thrombosis.[22] These changes during pregnancy
and postpartum period confer a higher risk of venous
thrombosis.
Increasing maternal age, increased duration of hospital
stay, cesarean delivery, instrument‑assisted delivery,
hypertension, infections, and excessive vomiting in
pregnancy increase the risk of developing CVT.[8]
Cultural practices such as water deprivation, unhygienic
home deliveries, anemia, and malnutrition have been
proposed to promote pregnancy‑related CVT in India.
In the recent years with improving health‑care system,
there is a reduction in the pregnancy‑related CVT. The
occurrence of pregnancy‑related venous thrombosis has
been reported to be 9.8% to 17% of all the CVT [3,11,12,16] In
the present study, pregnancy‑related CVT was 17.03%
of the CVT patients.
The risk factors among nonpregnant CVT patients
are multifactorial and included anemia, use of oral
contraceptives, genetically determined prothrombotic
states, dehydration, hyperhomocysteinemia, infection,
trauma, carcinoma, and systemic causes such as
renal failure and hematological disorders. [11] Risk
factors among nonpregnant CVT patients were severe
anemia, consumption of oral contraceptives, protein
C/S deficiency, hyperhomocysteinemia, psoriasis, and
malignancy. Pregnancy‑related CVT patients were
younger, similar to published studies.[24] The duration
of symptoms was longer among nonpregnant women.
Shorter duration of symptoms in the postpartum CVT
is likely to be due to rapid evolution of the thrombosis
and its resultant consequences.
Most common presentation of CVT is due to raised
intracranial pressure secondary to venous sinus
occlusion.[24] Focal neurological deficits and seizures
occur due to parenchymal involvement. In the present
study, the incidence of raised intracranial pressure,
seizures, and focal neurological deficits were similar to
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earlier studies. Although the incidence did not differ
between the two groups in our study, partial onset
seizures were frequent in nonpregnant CVT group. There
was no difference between the two groups in relation
to neurological symptoms, level of consciousness, and
focal deficits. Eight among 11 patients who underwent
decompression survived and three succumbed.[25] In our
study, four women underwent craniectomy among them
one died probably due to delayed surgery. One patient
had minimal residual disability and had a successful
second pregnancy and delivery.
Lower limb and pelvic vein thrombosis incidence was
reported as 2.5% during follow‑up.[3] Five women (3.33%)
had venous thrombosis of lower limbs during hospital
stay (two in pregnant group and three in nonpregnant
group). None of our patients had symptoms of pulmonary
embolism. Recurrent CVT is reported to occur in
2%–5%.[3,11] In our series, three women had recurrent
CVT (one in pregnant group and two in nonpregnant
group). Twelve women (8%) had a recurrence of seizures
after tapering of antiepileptic medications (four in
pregnant group and eight in nonpregnant group) which is
lower compared to published literature.[3] All the patients
with recurrent seizures had hemorrhagic infarctions.
The overall mortality in CVT is reported to be 3%–15%.
Coutinho et al. documented complete recovery in 81%
of women, dependency or death in 12%, and mortality
in 6% of women with CVT. [26] Higher mortality
(32.6% versus 9.7%) was reported in nonpregnancy‑related
CVT group compared to pregnancy‑related venous
thrombosis.[13] In our study, 89.33% of our patients had
total recovery and mortality was 10.67%. Poorer outcome
in these patients probably is related to large cerebral
infarction, multiple sinus involvement, poor Glasgow
coma score, and presence of severe anemia.

In the present study of women with CVT, proportion
o f p r e g n a n c y ‑ r e l a t e d C V T wa s l o w e r t h a n
nonpregnancy‑related CVT. Anemia was the most
common risk factor in both groups and other factors in
the nonpregnant CVT patients were oral contraceptives,
hyperhomocysteinemia, and protein C/S deficiency. There
was no difference in clinical profile and outcome except in
the younger age of onset in pregnancy group and seizure
type. Mortality was marginally higher in pregnancy group.

Complete workup for prothrombotic states could not be
done in a systematic manner.
24
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ABSTRACT:
is
It4ediastinal cysts are usually congenital lesions and present with various symptoms in childhood. Excision
the treatment of choice either by open thoracotomy or VATS. Video Assisted Thoracoscopic surgery is newer
technique, a minimally invasive surgery which offers added advantages compared with open surgery in terms
of accessibility to complete thorax, minimal scarring, less postoperative pa!n,less pulmonary complications
and reduced hospital stay.Excison of mediastinal cysts by VATS is feasible and can be safely excised completely
with minimal morbidityas in our case being presented here along with review the literature.
:YWORDS :Video Assisted Thoracoscopic Surgery, VATS , mediastinal cysts,
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TRODUCTION

IVediastinal cysts are rare lesions which are
developmental in origin, mostly related to foregut and
thymus. Although mediastinal cysts can present at any
age, they commonly present in childhood. Treatment
of such cysts is excision which can be done by Video
assisted thoracoscopic surgery (VATS) which allows
good exposure of the thoracic cavity including the
mediastinum and delineation of the lesion with
adjacent anatomy. The complications and the morbidity

mm instrument ports were introduced. The left lung
was collapsed which helped the complete dissection
of the cyst. The cyst was adherent to oesophageal

wall but completely excised requiring partial
decompression by aspiration before heing
manuevered thi'ough 1Omm port to exterior. The post
operative period was uneventful. Oral feeds were

are minimised with VATS.

CASE REPORT

,

' eight year

olci girl presented with persistant cough

On examination the
chiic] had normalgrowth and development, normalvital

).-d recurrent episodes of LRTI.

signs with normal respiratory and cardiovascular
system findings.The child had undergone
investigations of chest x ray, CECT scan chest which
had revealed a mediastinal cyst in superior
mediastinum on left side. Further the child underwent
barium swallow here which showed no

comrnunication with oesophagus.The child was
planned for Video Assisted Thoracoscopic Surgery.
The child underwent single lung ventilation and right
lateral position one 10 mm telescopic port and two 5
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ABSTRACT:
l\4ediastinal cysts are usually congenital lesions and present with various symptoms in childhood. Excision is
the treatment of choice either by open thoracotomy or VATS. Video Assisted Thoracoscopic surgery is newer
technique, a minimally invasive surgery which offers added advantages compared with open surgery in terms
of accessibility to complete thorax, minimal scarring, less postoperative pain,less pulmonary complications
and reduced hospital stay.Excison of mediastinal cysts by VATS is feasible and can be safely excised completely
with minimal morbidityas in our case being presented here along with review the literature.
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TRODUCTION

lVediastinal cysts are rare lesions which are
developmental in origin, mostly related to foregut and
thymus. Although mediastinal cysts can present at any
age, they commonly present in childhood. Treatment
of such cysts is excision which can be done by Video
assisted thoracoscopic surgery (VATS) which allows
good exposure of the thoracic cavity including the
mediastinum and delineation of the lesion with
adjacent anatomy. fhe complications and the morbidity

mm instrument ports were introduced. The left lung
was collapsed which helped the complete dissection
of the cyst. The cyst was adherent to oesophageal

wall but completely excised requiring partial
decompression by aspiration before heing
manuevered thi"ough 1Omm port to exterior. The post
operative period was uneventful. Oral feeds were

are minimised with VATS.

CASE REPORT

.

' eight year

olci girl presented with persistant cough

).-d

recurrent episodes of LRTI. On examination the
chiit'] had normalgrowth and development, normalvital
signs with normal respiratory and cardiovascular

system findings.The child had undergone
investigations of chest x ray, CECT scan chest which

had rerrealed a mediastinal cyst in superior
mediastinum on left side. Further the child underwent
barium swallow here which showed no

communication with oesophagus.The child was
planned for Video Assisted Thoracoscopic Surgery.
The child underwent single lung ventilation and right
lateral position one 10 mm telescopic port and two 5
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started on 1't post-opertaive day and the lntercostal
day'
drainage tube was removed by 3'd post-operatve
The lesion was reported as bronchogenic cyst on
histopathology. The child was discharged home on
ancj is doing well in follow up period of 3 months with
no symptoms, no LRTIs and thriving well'
DISCUSSION
It4eCiastinal cysts are rare. chest lesions which are
developmental in origin arising from foregut usually'
The origin of these cysts make it imperative to
investigate their site, size, relation to adjacent
structures and communication to foregut by chest
xrays, CT scan and constrast swallows. lVediastinal
cysts commonly manifest in childhood but can also
present antenatally with extensive masses leading to
hydrops fetalis and subsequent fetal/neonatal demise'
The surgical principle remains complete excision of
cyst as it may lead to recurrent LRTls, hemorrhage
and malignancy at a later age. Surgical excision can
be achieved either by open thoracotomy or by
thoracoscopy in chiidren, which was first reported by
Rodgers et al in 1976.1Bronchogenic cysts and other
foregut cysts constitute 1 O-20 Yo of all the mediastinal
lesions identified in infants & children and 2O-32o/o of
all mediastinal lesions occuring at all age groups'
Symptoms are usually caused by compression of
intrathoracic structures, with respiratory symptoms
being the most common.2'3

ln cases where a neurenteric cyst is suspected
because of associated vertebral abnormality, the
intraspinal extension of the lesion should be ruled out
using MRI and surgically dealt first.2'3
Percutaneous a nd tra nsbron ch ial aspiration, i njection
of sclerosing agents and excision via mediastinoscopy
have also been reported as treatment modalities of
these cysts. However, the recurrence rates following

these methods are much higher than reported
following surgical excision.3'a
Thoracoscopy(VATS) has provided to be a better
modality for the treatment of these cysts.Michel et al reported a series of twenty one children
with mediastinal cysts of which eighteen were

successfully treated by- VATS, three required
thoracotomy because of difficult dissection.a

ln one

case it was succesfully done by VATS.Thoracoscopy
provides excellent exposure of the entire mediastinurn,
good space for maneuvering for dissection, easy

access, delineation of the anatomic relationship and
also decreased surgicaltrauma. Bratu l, shared their
experience of VATS in 11 patients concluded that
magnification by thoracoscopy serves as advantage
for complete & meticulous excision of mediastinal
cysts.2 Aspiraiioii of the cyst sb,netimes facilitates the

dissection.2'3 ln cases where the cyst shares a
common wall with trachea or esophagus, the podion
of the cyst wall is left behind and the mucosa ls
stripped or cauterised.6 Compressive cysts with lung
distension and mediastinal shift are considered
contraindication for thoracoscopy.3'a Dissection is
more difficult in cases of infection, very large cysts
and if the cyst is located underthe carina.5'6VATS lately
is also being used for various other pediatric thoracic
procedures. The other added advantages of VATS

a;l

reduced morbidity, hospital stay and also cosi-- I
effective.

CONCLUSION
Video assisted thoracoscopic surgery(VATS) is a
reliable and effective surgical technique which can
be used for thoracic surgery in the management of
mediastinal cysts. VATS is minimally invasive, can
achieve complete excision, is safe with less morbidity,
provides for early recovery and avoids the late
complications of thoracic deformity associated with
thoracotmy in these children with mediastinal cysts'
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Abstract
Background and Objectives: Severe asthma seen in substantial proportion of patients has
been a poorly controlled disease, with recurring symptoms and exacerbations despite the use
of inhaled glucocorticoids (ICS), long‑acting beta‑agonists (LABAs‑2), leukotriene receptor
antagonist (LTRA), and theophyllines. A potential alternative approach is addition of a
second bronchodilator with an alternative mode of action, the anticholinergic tiotropium
bromide. Hence, the present study was undertaken to evaluate clinical effectiveness of
tiotropium bromide 18 mcg as add‑on therapy in severe asthma patients.
Methodology: A single‑blinded randomized study was carried in patients with severe
asthma. The patients were randomized into two groups. The study group received an
addition of 18 mcg of tiotropium while both groups were continued on LABA and high
dose ICS combination, theophyllines, and LTRA. Improvement in lung function (forced
expiratory volume in 1 s [FEV1], forced vital capacity [FVC], and peak expiratory flow
rate [PEFR]), clinical symptoms, and quality of life were assessed by mini asthma quality
of life questionnaire (mini‑AQLQ) at 4, 8, and 12 weeks.
Results: Seventy patients were included in the study, of which 63 completed the study period.
Baseline characteristics were well matched between the groups. At the end of 12 weeks, the
tiotropium group showed a mean improvement in FEV1 and FVC of 450 ml and 560 ml,
respectively, as compared to the control group (P < 0.0001). PEFR showed mean difference
of 16.8 L/min in the study group at the end of 12 weeks as compared to the control group
and it was statistically significant (P < 0.0001). Quality of life as assessed by mini‑AQLQ
was statistically significant in study group as compared to control group (3.42 vs. 3.07;
P < 0.0001). In study group, about 21 patients (65.62%) had no exacerbations compared
to eight patients (25.8%) in the control group (P = 0.045).
Conclusions: The addition of once‑daily tiotropium to severe asthma treatment regimen
including high‑dose ICS plus LABA, theophyllines, and LTRA significantly improves lung
functions and quality of life over 12 weeks of therapy.
Key Words: Forced expiratory volume in 1 s, lung functions, mini asthma quality of life
questionnaire, severe asthma, tiotropium bromide
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Introduction

Study design

Asthma is one of the most common chronic diseases
in the world. It is estimated that around 300 million
people in the world currently have asthma.[1] The rate
of asthma increases as communities adopt western
lifestyles and become urbanized. Worldwide, asthma
accounts for around 1% of all disability adjusted life
years lost, which reflects the high prevalence and
severity of asthma.[1]

Institution‑based single‑blinded, randomized controlled
trial.

The overall burden of bronchial asthma in India is
estimated to be more than 15 million.[2] In a study
conducted in India, the prevalence of asthma is found to
be 2.05%; rural ‑ 2.28% and urban ‑ 1.64%.[3] Aggrawal
et al.[4] reported that the overall prevalence of asthma
in the various populations (Delhi, Bengaluru, Kanpur)
studied was 2.38%.
Severe asthma which is seen in substantial proportion
of patients, has been a poorly controlled disease,
with recurring symptoms and exacerbations despite
the use of inhaled glucocorticoids (ICS), long‑acting
beta‑agonists (LABAs), and the last recommended
step in global initiative for asthma (GINA) such as
leukotriene receptor antagonist (LTRA), theophylline
derivatives, and anti‑IgE antibody.[5]
A potential alternative approach is the addition of a
second bronchodilator with an alternative mode of
action, the anticholinergic tiotropium bromide, which
has been shown to be effective in patients with chronic
obstructive pulmonary disease (COPD), where it has
been widely used. Beneficial effects of tiotropium
maintenance dosing in patients with bronchial asthma
have been reported in few studies.[6‑8]
Since there are few studies in literature which
have proved the efficacy of long‑acting muscarinic
anticholinergics in the management of severe asthma,
the current study was undertaken to evaluate the clinical
efficacy of tiotropium bromide in severe bronchial
asthma.

Methodology
Source of data

The present prospective study was conducted in
the Department of Pulmonary Medicine, KLE’s
Dr. Prabhakar Kore Hospital and Medical Research
Centre, Belagavi, in bronchial asthma patients during
January 2014–December 2014.

Sample size

A total of 63 diagnosed cases of severe bronchial asthma
were analyzed in the study.
Selection criteria
Inclusion criteria

Patients diagnosed with severe bronchial asthma
between the age group of 18 and 75 years will be
included in the study.
Severe bronchial asthma is defined as:[9]
• Poor symptom control: Mini asthma quality of life
questionnaire (mini‑AQLQ) ≥1.5
• Patient requiring high‑dose ICS therapy: Patient on
high‑dose inhaled corticosteroids (ICS) and long‑acting
beta‑agonist or systemic corticosteroid (high dose ICS
is budesonide ≥800 and its equivalent[9])
• Frequent or severe exacerbations: Two or more times
systemic corticosteroid requirements, including those
requiring emergency visits or hospitalization.
Exclusion criteria

1.
2.
3.
4.

Lifetime smoking history >10 pack years
Diagnosis of COPD
Concurrent use of anticholinergic bronchodilators
Serious coexisting illness.

Procedure

The study was approved by the ethical and research
committee of Jawaharlal Nehru Medical College,
Belagavi. Selected patients were briefed about the study
and written informed consent was obtained.
Lung function tests were done at the baseline of study
using spirometer. The parameters that were recorded
include forced expiratory volume in 1 s (FEV1),
forced vital capacity (FVC), FEV1/FVC ratio, and
peak expiratory flow rate (PEFR). Moreover, all the
patients were requested to complete mini‑AQLQ,
which consist of total 15 questions; first 11 questions
are based on patient’s symptoms and remaining four
questions are based on daily activities with score
ranging from 1 to 7 to assess the quality of life. After
initial assessment, all the patients were then randomized
on block randomization in 1:1 ratio in either study
or control groups. Patients in study group received
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18 mcg of tiotropium bromide once daily by dry powder
inhaler/metered dose inhaler (DPI/MDI). Whereas
both groups were continued on standard therapy as per
GINA guidelines[5] which consist of LABA and ICS
combination, theophylline’s and leukotriene’s receptor
antagonist.
All the patients will be followed up for total period of
12 weeks. At the end of each 4 weeks, interval clinical
symptom, lung function, and mini‑AQLQ were assessed.
Statistical analysis

This is a randomized controlled study in which
spirometric values, mini‑AQLQ score were assessed
and recorded till 12 weeks of follow‑up. Comparison
of age, body mass index, and duration of the illness
between the groups was done using student unpaired
t‑test. The presence of comorbidities and presentation
of symptoms on admission were compared using
Mann–Whitney U‑test. Spirometric values such as
FEV1, FVC, FEV1/FVC, and PEFR and mini‑AQLQ
recorded at different points of time during the
study were compared between the study and control
groups using student unpaired t‑tests. A P < 0.05 was
considered statistically significant.

Results
A total of seventy patients were included in the
study [Figure 1]. Seven patients were lost for follow‑up,
Patients with severe bronchial
asthma (n = 70)
Block randomization

Study group
(n = 35)

Control group
(n = 35)

4 patients lost
during follow-up

3 patients lost
during follow-up

Final analysis (n = 63)

Figure 1: Randomization flow chart
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three in the study group and four in control group. Final
analysis was done on 63 patients.
Both the groups are well matched [Table 1]. Mean age
of the patients in the study group is 48.0 ± 12.0 years
and in the control group is 45.2 ± 11.8 years (P = 0.357).
There were 17 males (53.1%) and 15 female
patients (46.8%) in the study group, whereas in the
control group, 14 were males (45.1%) and 17 were female
patients (54.8%) [Table 1]. Mean duration of asthma
was higher in the study group compared to the control
group (7.6 ± 2.7 year vs. 7.3 ± 1.9 year) although it
was not statistically significant (P = 0.6196) [Table 1].
A number of smokers were relatively higher in study
group (21.8% vs. 15.8%) compared to control, but it
was not statistically significant (P = 0.806). There
were relatively more number of admissions due to
exacerbation in study group in previous year [Table 1].
We observed that improvement in FEV1 till 4th week
of therapy was almost similar in both the groups while
at 8th and 12th weeks, there was statistically significant
improvement in FEV1 in the study group as compared
to the control group (P < 0.0001). Moreover, there
was gradual improvement in FVC over a period of
12 weeks in tiotropium group as compared to control
group (without tiotropium) and it was statistically
significant (P < 0.0001) [Table 2].
We observed that there was no significant improvement
in PEFR at 4 and 8 weeks of treatment between
group while at the end of 12 weeks, there was minimal
improvement in the study group (tiotropium group) as
compared to the control group and it was statistically
significant (2.49 ± 0.44 L/S vs. 2.19 ± 0.27 L/S,
P < 0.0020) [Table 2].
For assessment of clinical symptom and quality of
life, we used mini‑AQLQ questionnaire and it was
observed that after 4 and 8 weeks of therapy, there was
minimal difference between groups and statistically not
significant. While at the end of 12 weeks of therapy,
there was significant improvement in mini‑AQLQ
score and statistically significant in tiotropium group
compared to control group (P < 0.0001) [Table 3].
We observed significant mean change in FEV1
from baseline to 12 weeks between study group and
control group (710 + 360 ml vs. 260 + 190 ml), with
difference of 450 + 170 ml and it was statistically
significant (P < 0.001) [Table 4]. And also, there was
significant mean change in PEFR from baseline to
12 weeks between tiotropium and without tiotropium
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Table 1: Baseline demographic characteristics of patients at enrollment to study
Variables
Age, mean±SD
Sex
Male
Female
BMI (kg/m2)
Duration of asthma (year), mean±SD
Smokers
Admission in previous year
1‑2 admission
>2 admission
FEV1, mean±SD (L)
FVC, mean±SD (L)
PEFR, mean±SD (L/s)
Mini‑AQLQ (score)

Study group (n=32), n (%)
48.06±12.4

Control group (n=31), n (%)
45.25±11.8

P
0.92

17 (53.1)
15 (46.8)
21.92±2.3
7.6±2.7
7 (21.8)

14 (45.1)
17 (54.8)
21.82±1.9
7.3±1.9
10 (15.8)

0.85
0.619
0.806

25 (78.1)
7 (21.8)
0.94±0.4
1.20±0.4
1.85±0.4
2.82±0.4

26 (83.8)
5 (16.1)
0.98±0.4
1.34±0.4
1.84±0.2
2.85±0.3

0.472
0.70
0.24
0.92
0.77

Mini‑AQLQ: Mini asthma quality of life questionnaire, SD: Standard deviation, BMI: Body mass index, FEV1: Forced expiratory volume in 1 s, FVC: Forced vital capacity,
PEFR: Peak expiratory flow rate

Table 2: Spirometric value at variable intervals during the study period
Spirometric
variables

FEV1 (L)
FVC (L)
PEFR (L/s)

4th week
Study
group
(n=32)
1.17±0.3
1.48±0.3
2.08±0.3

Control
group
(n=31)
1.16±0.3
1.46±0.3
2.16±0.3

8th week
P
0.84
0.81
0.06

Study
group
(n=32)
1.39±0.3
1.67±0.3
2.28±0.3

Control
group
(n=31)
1.21±0.3
1.52±0.3
2.26±0.3

12th week
P
0.035*
0.116
0.79

Study
group
(n=32)
1.64±0.3
1.96±0.3
2.49±0.4

Control
group
(n=31)
1.24±0.3
1.54±0.3
2.19±0.2

P
<0.0001*
<0.0001*
<0.0002*

*P<0.05 ‑ significant. FEV1: Forced expiratory volume in 1 s, FVC: Forced vital capacity, PEFR: Peak expiratory flow rate

group (38.4 + 27 L/m vs. 21 + 19.2 L/m), with
statistically difference of 16.8 + 7.8 L/m [Table 4].
In our study, we observed that 65.6% (n = 21) of patients in
tiotropium group had no exacerbations during the study
period compared to control group (25.85%, n = 8) and it
was statistically significant (P < 0.045). 34.37% (n = 11);
patients in study group had 1–2 exacerbations while in
control group, 64.51% (n = 20) had 1–2 exacerbations and
9.67% (n = 3) had more than two exacerbations [Table 5].
About 13 patients (40.6%) in the study group and nine
patients (29.o %) in the control group had developed
minor adverse effects. These were mild and transient
in nature and included dry mouth, headache, increased
cough, sinusitis, and upper respiratory tract infection.
There was no statistical difference between the two
groups (P < 0.6822) [Table 6].

Discussion
Severe bronchial asthma seen in substantial proportion
of patients is poorly controlled disease with recurring
symptoms and exacerbations. Treatment of these
individual patients is always challenging as they
remain symptomatic despite treatment with high‑dose
ICS and LABA combination with addition of second

controller medications such as theophyllines and/or
LTRA. A potential alternative approach is the addition
of a second bronchodilator with an alternative mode of
action, the anticholinergic tiotropium bromide, which
has been shown to be effective in patients with COPD,
where it has been widely used.
In our study, there was significant mean improvement
in FEV1 values in the study group from enrollment to
8 weeks and to 12 weeks compared to the control group
and this was statistically significant (P < 0.035 and
P < 0.001, respectively) [Table 2]. The mean difference
in FEV1 from baseline was observed to be 210 ml and
450 ml at 8 weeks and 12 weeks, respectively. Peters et al.[7]
study showed mean improvement of 100 ml in FEV1 in
tiotropium group at the end of 4 weeks as compared with
doubling the dose of ICS. Kerstjens et al.[10] did another
two replicate studies involving 912 patients. At the end of
24 weeks, the mean (± standard error) change in the peak
FEV1 from baseline was greater with tiotropium than
with placebo in two trials: a difference of 86 ± 34 ml in
trial 1 (P = 0.01) and 154 ± 32 ml in trial 2 (P < 0.001). In
another study by Park et al.,[11] only about 46 of the 138
asthmatics (33.3%) responded to tiotropium treatment.
We observed in our study, there was a gradual increase
in FVC over a period of 12 weeks in tiotropium group
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Table 3: Mini asthma quality of life questionnaire
score at variable intervals during the study period
Time
points
4 weeks
8 weeks
12 weeks

t

P

0.1580
1.7800
5.2290

0.8750
0.0800
0.0001*

Mean±SD (score)
Study group
3.08±0.35
3.20±0.44
3.48±0.32

Control group
3.07±0.33
3.04±0.28
3.07±0.30

*P<0.05 ‑ significant. SD: Standard deviation

Table 4: Mean change of spirometric variables
from baseline to 12 weeks
Spirometric
variables
FEV1 (ml)
FVC (ml)
PEFR (L/min)

Mean±SD
Study
group
710±36
760±410
38.4±27

Control
group
260±19
200±410
21.6±19

Difference
between
the group

P

450±17
560±19
16.8±78

<0.001*
<0.001*
<0.001*

*P<0.05 ‑ significant. FEV1: Forced expiratory volume in 1 s, FVC: Forced vital
capacity, PEFR: Peak expiratory flow rate, SD: Standard deviation

Table 5: Number of exacerbations in the study
and control groups during the study period
Exacerbations

Study
Control
group,
group,
n (%)
n (%)
No exacerbations
21 (65.62)
8 (25.80)
1‑2 exacerbations
11 (34.37)
20 (64.51)
>2 exacerbations
0
3 (9.67)
Chi-square= 7.6683 P = 0.045*
Total (%)
32 (100)
31 (100)

Total (%)
29 (46.03)
31 (49.20)
3 (9.67)
63 (100)

Table 6: Number of adverse effects in the study
group during 12 weeks
Adverse effects
Dry mouth
Headache
Increased cough
Sinusitis
URTI
Total

Study
group, n (%)
8 (25)
1 (3.125)
3 (9.375)
0
2 (6.25)
13 (40.6)

Control
group, n (%)
3 (9.67)
2 (6.45)
1 (3.22)
3 (9.67)
0
9 (29)

P
<0.6822

URTI: Upper respiratory tract infection

and it was statistically significant as compared to control
group (P < 0.0001) [Table 2]. The mean improvement
from baseline to 4 weeks, 8 weeks, and 12 weeks was
150 ml, 280 ml, and 560 ml, respectively, in tiotropium
group and it was statistically significant as compared to
control group. Kerstjens et al.[6] observed trough FVC
improvement of 127 ml in 5 mcg and 119 ml in 10 mcg
of tiotropium group and it was statistically significant
as compared to placebo (P < 0.001).
In another trial by Kerstjens et al. [10] involving
912 patients, they were observed that peak FVC
improvement was 89 ml at the end of 24 weeks and
125 ml at the end of 48 weeks in trial 1 in tiotropium
48

group as compared to placebo, and trial 2 also showed
similar improvement of 94 ml and 114 ml at the end
24 weeks and 48 weeks, respectively.
PEFR is the maximal flow achieved during maximally
forced expiration initiated at full inspiration which is
measured in L/S or L/min. Peak flow rate primarily
reflects large airway flow and depends on the voluntary
effort and muscular strength of the patient. In our
study, we observed that PEFR at the end of 4 weeks
and 8 weeks was almost similar in tiotropium and
control group. However, at the end of 12 weeks,
there was statistically significant improvement in
PEFR in patients who received 18 mcg tiotropium
DPI/MDI once daily as compared to the control
group (2.4 + 0.4 L/S vs. 2.1 + 0.2 L/S; P < 0.002).
Mean improvement of PEFR from baseline showed
no significant difference at the end of 4 weeks and
8 weeks between the two groups. However, at the end of
12 weeks, there was 16.8 L/min mean improvement in
PEFR from baseline with once‑daily tiotropium group
as compared to control group and it was statistically
significant (P < 0.006) [Table 4].
Peters et al.[7] observed that patients who were receiving
tiotropium had a morning PEF that of 25.8 L/min
higher than the patients who received double dose of
glucocorticoids (P < 0.001). Fardon et al.[12] observed
that addition of 18 mcg of tiotropium to half the dose
of ICS and LABA, when compared to double the dose
of ICS and LABA combination, was superior with mean
improvement in morning PEFR of 55.3 L/min versus
41.5 L/min (P < 0.01).
The mini‑AQLQ is a shorter and simpler questionnaire.
It has only 15 items with a 2‑week recall, and weighting,
scoring, and analysis of mini‑AQLQ are similar to
AQLQ in all respects. A higher score indicates better
health‑related quality of life. In our study, we found
that there was clinically significant improvement
in quality of life as assessed by mini‑AQLQ at the
end of 12 weeks with 0.4 score (3.4 ± 0.3 score vs.
3.0 ± 0.3 score) improvement from enrollment in
patients who were on 18 mcg of tiotropium once
daily as compared with control group (P < 0.0001).
At the end of 4 weeks (3.08 ± 0.3 score vs. 3.07 ± 0.3
score) and 8 weeks (3.2 ± 0.4 score vs. 3.0 ± 0.2
score), there was no significant difference observed
in mini‑AQLQ [Table 3]. Mean improvement in
mini‑AQLQ score of 0.19 and 0.44 from baseline to
8 weeks and to 12 weeks, respectively, was observed
in tiotropium group compared to control group and it
was statistically significant (P < 0.048 and P < 0.001,
respectively).
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Kerstjens et al.[10] did a two replicate trials and they
observed significant differences in the AQLQ score
between the tiotropium and the placebo groups at the
end of 24 weeks. In trial 2, there was a significant
improvement in AQLQ (0.18 units, P = 0.02); however,
in trial 1, the difference (0.04 units) was not significant.

study. Hence, the results cannot be generalized to the
general population.

Fardon et al.[12] observed no significant improvement
i n m i n i ‑ AQ L Q s c o r e i n a n y o f t h e t h r e e
groups, first group who were on high‑dose ICS
alone (5.0 score), second on half the dose of ICS and
LABA combination (5.3 score), and third group on ICS
plus LABA and tiotropium (5.3 score).

Conflicts of interest

In our study, they were significantly less exacerbations.
A total of 65.6% of patients had no exacerbations
during treatment period of 12 weeks who were using
tiotropium as compared to control group (25.8%) and
it was statistically significant (P < 0.045) [Table 5].
Peters et al.[7] observed no significant difference in
exacerbations between tiotropium and double ICS or
with salmeterol group. Kerstjens et al.[10] observed that
in tiotropium group, 122 of 453 patients (26.9%) had at
least one severe exacerbation as compared with 149 of
454 patients (32.8%) in the placebo group.

Conclusions
In the present study, it was observed that after addition
of 18 mcg tiotropium bromide, there was improvement
in FEV1 at 8 weeks and 12 weeks, FVC improved at
4 weeks, 8 weeks, and 12 weeks, and PEFR improved
at 12 weeks and these spirometric changes were well
correlated with improvement in quality of life with a
significant decrease in number of exacerbations and
increase in mini‑AQLQ score over 12 weeks of therapy
and this can be translated into clinical practice.
Recently, in 2015, Food and Drug Administration
(USA)[13] has approved tiotropium as an add‑on therapy
in uncontrolled bronchial asthma.
The study has some limitations. First, the sample size
is relatively small. Second, mini‑AQLQ questionnaire
is not validated for regional local language of Kannada
and Marathi, so the questionnaire was given in English
and translated orally. Many patients found difficulty in
completing the questionnaire and most of them required
the help of health educators for completing questions.
Finally, this was a single‑center and a single‑blinded
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Abstract
Background: Cardiovascular disease is a major cause of mortality in chronic obstructive
pulmonary disease (COPD), particularly in patients with mild to moderate severity.
Microalbuminuria (MAB) has a strong association with cardiovascular events and death,
and it reflects generalized endothelial dysfunction. There is evidence of vascular dysfunction
in patients with COPD.
Objectives: (a) To study the prevalence of MAB in stable COPD patients. (b) To determine
the relationship of MAB with clinical and physiological descriptors of COPD severity and
cardiovascular risk factors.
Materials and Methods: A cross‑sectional study in 150 COPD patients over a period of
1 year. Lung function, 6‑min walk distance, smoking history, arterial blood pressure (BP),
BODE index, and arterial blood gases were measured. Screening for MAB was done by
measuring urinary albumin‑to‑creatinine ratio in a random spot urine collection. Stepwise
logistic regression was performed using MAB as the dependent variable. P < 0.05 was taken
as statistically significant.
Results: Forty‑six patients (30.0%) had MAB. There was negative association between
hypoxemia and MAB. Stepwise logistic regression analysis with MAB as the dependent
variable showed smoking (odds ratio [OR]: 2.29; 95% confidence interval [CI]: 1.54–3.41),
lower forced expiratory volume in 1 s % (OR: 1.04; 95% CI: 0.98–1.10), and PaO2 (OR: 0.68;
95% CI: 0.57–0.83) as independent predictors of MAB.
Conclusions: MAB in severe COPD patients should be examined in regular periods for risk
of cardiovascular morbidity or mortality.
Key Words: 6‑min walk distance, BODE index, chronic obstructive pulmonary disease,
forced expiratory volume in 1 s%, hypercapnia, hypoxemia, microalbuminuria, modified
Medical Research Council, pack‑years

Introduction
Chronic obstructive pulmonary disease (COPD) is a
cause for major chronic morbidity and mortality in
countries at all levels of development. COPD affects
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more than 400 million people worldwide. [1] The
global burden of disease study projects that by 2030,
COPD will become the third leading cause of death
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COPD is associated with an abnormal inflammatory
response in the lungs, with extra‑pulmonar y
manifestations. Cardiovascular disease is one of the
major causes of mortality in COPD, particularly
in patients with mild to moderate severity.[3,4] The
likelihood of identifying cardiovascular subclinical
abnormalities in patients with COPD during daily
clinical practice strongly depends on the diagnostic
techniques used.
The discovery of novel biomarkers helps identify
cardiovascular risk in patients with COPD. Ideally,
the biomarker should be inexpensive, noninvasive,
and easily assessable. [5] C‑reactive protein (CRP)
has been proposed as one such biomarker, but it
does not provide additional prognostic information
beyond traditional risk factors in the general
population.[6]
Microalbuminuria (MAB) is a sensitive marker of
cardiovascular risk.[7] MAB is believed to reflect a
state of generalized endothelial dysfunction. The
presence of MAB is consistently associated with worse
cardiovascular outcomes in patients with diabetes and
hypertension but most importantly in the general
population. [8] It has a stronger association with
cardiovascular events and death than CRP.[6]
A limited number of studies have evaluated the
presence of MAB in patients with COPD, mostly during
exacerbations.[9,10]
The aim of this study is to determine the prevalence
of MAB in a group of stable COPD patients and
evaluate the relationship of MAB levels with clinical
and physiological descriptors of COPD severity.

Materials and Methods
This was a cross‑sectional study conducted on
150 patients who were diagnosed with COPD as per
GOLD guidelines in the Outpatient Department of
Pulmonary Medicine during January 2015–December
2015.
Inclusion criteria

All patients who came to outpatient clinic aged
diagnosed as a case of COPD, based on GOLD
guidelines (history of smoking >10 pack‑years and
a postbronchodilator forced expiratory volume in
1 s [FEV1]/forced vital capacity <0.70),[11] who are
stable for 6 weeks and received optimal therapy.

20

Exclusion criteria

1. History of renal disease or presence of macroalbuminuria
(urinary albumin‑to‑creatinine ratio >300 mg/g)
2. Previously diagnosed diabetes mellitus
3. Cardiovascular disease
4. Comorbidities such as malignancy, fever, urinary
tract infections
5. Asthma
6. Hypertension.
Procedure

The study was approved by the Ethical and Research
Committee. The selected patients were briefed about
the study and written informed consent was obtained.
The enrolled patients were given a questionnaire concerning
age, gender, height, weight, presenting symptoms, history
and duration of COPD, history of smoking.
Lung function tests were done and COPD was classified
as per GOLD guidelines.[11] Arterial blood gases, body
mass index (BMI), and BP were measured. The 6‑min walk
distance (6MWD) was measured according to the American
Thoracic Society guidelines.[12] Dyspnea was evaluated by
the modified Medical Research Council (mMRC) scale.[13]
The FEV1%, BMI, 6MWD, and mMRC values were
integrated into the BODE index.[14] According to the
American Diabetes Association, screening for MAB was
done by measuring the urinary albumin‑to‑creatinine ratio
in a random spot urine collection.[15] MAB was defined
when the urinary albumin‑to‑creatinine ratio was between
20 mg/g in men and 30 mg/g in women and the upper
threshold of 299 mg/g for both sexes.[16]
Statistical analysis

Statistical analysis was performed using the IBM's
Statistical Package for Social Sciences (SPSS) software
version 19 (IBM SPSS, Inc. Chicago, Illinois). The
results are expressed as percentages or mean ± standard
deviation as specified. Pearson’s Chi‑square method was
used for comparing proportions and percentages, whereas
Student’s t‑test was used for comparison of continuous
variables. Stepwise logistic regression was performed
using MAB as the dependent variable. P < 0.05 was taken
as statistically significant.

Results
A total of 150 patients diagnosed with COPD were
enrolled in the study. There were 145 male patients and
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five female patients. Their mean age was 59.67 years,
mean smoking pack‑years was 28.91, and mean BMI
was 24.94. There were 38 (25%) GOLD Stage I,
32 (21%) Stage II, 30 (20%) Stage III, and 50 (34%)
Stage IV COPD cases. The mean predicted FEV1% was
51.32 ± 23.63. The mean PaO2 was 77.48 ± 9.18 mmHg
and PaCO2 was 42.09 ± 4.97 mmHg. The mean 6MWD
was 453.02 ± 107.18 m, BODE index score 3.58 ± 2.47,
systolic BP 115.77 ± 11.32 mm Hg, and diastolic BP
69.66 ± 6.45 mm Hg. MAB was present in 46 (30%)
patients out of 150 Table 1.
COPD patients having MAB were significantly
higher in mean age compared to COPD patients
without MAB (65.39 ± 5.21 vs. 57.14 ± 3.54 years;
Table 1: Baseline characteristics of the patients
in the study
Characteristics
Total number of patients
Sex (male/female)
Age (years), mean±SD
Smoking pack‑years, mean±SD
BMI
Severity of COPD (gold criteria), n (%)
Mild
Moderate
Severe
Very severe
FEV1%, mean±SD
SpO2%, mean±SD
PaO2 (mmHg), mean±SD
PaCO2 (mmHg), mean±SD
6MWD (m), mean±SD
BODE index, mean±SD
SBP (mmHg), mean±SD
DBP (mmHg), mean±SD
Presence of MAB n (%)

Number (%)
150
145/5
59.67±5.60
28.91±6.13
24.94
38 (25)
32 (21)
30 (20)
50 (34)
51.32±23.63
95±2.47
77.48±9.18
42.09±4.97
453.02±107.18
3.58±2.47
115.77±11.32
69.66±6.45
46 (30)

FEV1: Forced expiratory volume in 1 s, BODE: BMI, airflow obstruction, dyspnea,
and exercise capacity, SBP: Systolic blood pressure, DBP: Diastolic blood
pressure, 6MWD: 6‑min walk distance, BMI: Body mass index, COPD: Chronic
obstructive pulmonary disease, SD: Standard deviation, MAB: Microalbuminuria

P = 0.0001). Patients with COPD having MAB had
low FEV1% (mean 37.24 ± 18.99 vs. 57.52 ± 22.85) and
higher BODE index (mean 5.13 ± 2.07 vs. 2.89 ± 2.35)
compared to COPD patients without MAB and was
statistically significant Table 2.
It was observed that as the pack‑years increased, the risk
of MAB had also increased. Application of Chi‑square
test showed a significant association of pack‑years with
MAB (P < 0.0001) Table 2.
Majority of COPD patients with MAB had FEV1%
30-49 (33.3%) and FEV1%≤30 (56.0%), when compared
to FEV 1 % 50-80 and FEV 1 % ≥81 (10.53% and
12.5% respectively). Also it was observed, that as the
FEV1% decreases, the risk of MAB had also increased
(P < 0.0001) Table 3.
MAB was significantly more in COPD patients having
PaO2 below 70 mm Hg as compared to COPD patients
having PaO 2 above 70 mm Hg (100% vs. 7.14%,
respectively, P < 0.0001), which indicates COPD patients
with MAB were more hypoxemic Table 4.
MAB was significantly more in COPD patients
having PaCO2 ≥45 mm Hg as compared to COPD
patients having PaCO2 <45 mm Hg (67.86% vs. 8.51%,
respectively, P < 0.0001), which indicates COPD patients
with MAB were more hypercapnic Table 5.
The BODE index was compared with the prevalence of
MAB. 47.62% of COPD patients with BODE index ≥3
had MAB when compared to 9.09% COPD patients
with BODE index <3, and it was statistically significant
P = 0.0001.
Stepwise logistic regression analysis with MAB
as the dependent variable showed that smoking
pack‑years (odds ratio [OR]: 2.29; 95% CI: 1.54–3.41),

Table 2: Baseline characteristics in patients with and without microalbuminuria
Variables
Age (years)
BMI (kg/m2)
Smoking pack‑years
FEV1%, predicted
PaO2 (mmHg)
PaCO2 (mmHg)
6MWD (m)
BODE index
SBP (mmHg)
DBP (mmHg)

Mean±SD
COPD patients without MAB (n=104)
57.14±3.54
25.00±2.83
26.05±4.25
57.52±22.85
82.59±3.46
40.02±4.29
485.91±92.34
2.89±2.35
115.35±11.46
70.46±6.38

COPD patients with MAB (n=46)
65.39±5.21
24.80±3.08
35.39±4.61
37.24±18.99
65.93±7.43
46.78±2.67
378.65±103.08
5.13±2.07
116.74±11.09
67.87±6.33

t

P

−11.3055
0.3875
−12.0886
5.2659
18.7572
−9.8581
6.3277
−5.5691
−0.6935
2.2995

0.0001*
0.6990
0.0001*
0.0001*
0.0001*
0.0001*
0.0001*
0.0001*
0.4891
0.0229*

*P<0.05. FEV1: Forced expiratory volume in 1 s, BODE: BMI, airflow obstruction, dyspnea, and exercise capacity, SBP: Systolic blood pressure, DBP: Diastolic blood pressure,
6MWD: 6‑min walk distance, BMI: Body mass index, COPD: Chronic obstructive pulmonary disease, SD: Standard deviation, MAB: Microalbuminuria
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Table 3: Association between forced expiratory volume in 1 s % and microalbuminuria
FEV1%
MAB absent
≤30
22
30‑49
20
50‑80
29
≥81
33
Total
104
χ2=27.3912, P=0.0001*

Percentage
44.00
66.67
87.88
89.19
69.33

MAB present
28
10
4
4
46

Percentage
56.00
33.33
12.12
10.81
30.67

Total
50
30
33
37
150

Percentage
33.33
20.00
22.00
24.67
100.00

*P<0.05. FEV1: Forced expiratory volume in 1 s, MAB: Microalbuminuria

Table 4: Association between hypoxemic status and microalbuminuria
PaO2 (mmHg)
MAB absent
<70
0
≥70
104
Total
104
χ2=115.0622, P=0.0001*

Percentage
0.00
92.86
69.33

MAB present
38
8
46

Percentage
100.00
7.14
30.67

Total
38
112
150

Percentage
25.33
74.67
100.00

Percentage
8.51
67.86
30.67

Total
94
56
150

Percentage
62.67
37.33
100.00

*P<0.05. MAB: Microalbuminuria

Table 5: Association between hypercapnia and microalbuminuria
PaCO2 (mmHg)
<45
≥45
Total
χ2=58.1312, P=0.0001*

MAB absent
86
18
104

Percentage
91.49
32.14
69.33

MAB present
8
38
46

MAB: Microalbuminuria

lower FEV 1% (OR: 1.04; 95% CI: 0.98–1.10), and
PaO2 (OR: 0.68; 95% CI: 0.57–0.83) were independent
and significant predictors of MAB. There was a negative
association of the PaO2 and MAB in patients with
COPD.

IV (56.0%), and this association was statistically
significant; P = 0.0001. In a study by Casanova et al.,[18]
any association between MAB and spirometric severity
of COPD was not observed. Mehmood and Sofi[20] found
that COPD patients with MAB had significantly lower
levels of FEV1.

Discussion

In this study, it was observed that as the smoking
pack‑years increased, the risk of MAB had also
increased. In a study by Casanova et al.,[18] the number of
pack‑years smoked was not associated with the levels of
MAB. In another study by Mehmood and Sofi,[20] MAB
was significantly associated with higher pack‑years
of smoking exposure possibly because of endothelial
cells could be directly affected by the cigarette smoke
products.

Cardiovascular disease is one of the major causes of
mortality in COPD, particularly in patients with mild
to moderate severity.[3,4] MAB is a sensitive marker of
cardiovascular risk.[7] Moreover, it reflects a state of
generalized endothelial dysfunction. It is consistently
associated with worse cardiovascular outcomes in
patients with diabetes and hypertension but most
importantly in the general population also.[8,17]
In the present study, a total of 46 patients (30%) out of
150 stable COPD patients had MAB. A recent publication
by Casanova et al.[18] observed the prevalence of MAB
to be 24% in stable COPD patients. In a study by Bulcun
et al.,[19] it was found that the prevalence of MAB to
be 39%. In a study by Mehmood and Sofi,[20] it was
found that MAB was more frequent in COPD patients
compared to smokers without obstruction (20.6% vs.
7.4%, respectively).
In the present study, majority of COPD patients
with MAB had GOLD stage of III (33.3%) and Stage
22

In the present study, majority of COPD patients with
MAB had mMRC dyspnea Grade IV (39.13%) and Grade
III (36.95%) indicating that COPD patients with MAB
were more dyspneic and were statistically significant.
In another study by Mehmood and Sofi,[20] majority of
COPD patients with MAB had mMRC dyspnea Grade
III–IV (32.5%).
MAB was significantly more in COPD patients having
PaO2 below 70 mm Hg as compared to COPD patients
having PaO 2 above 70 mm Hg (100% vs. 7.14%,
respectively, P < 0.0001), which indicates COPD
patients with MAB were more hypoxemic. In a study
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by Casanova et al.[18] and Mehmood and Sofi,[20] patients
with COPD and MAB were more hypoxemic than those
without MAB, and it was inversely related to PaO2.
MAB was significantly more in COPD patients
having PaCO2 ≥45 mm Hg as compared to COPD
patients having PaCO 2 <45 mm Hg (67.86% vs.
8.51%, respectively, P < 0.0001), which indicates
COPD patients with MAB were more hypercapneic.
In a study by Casanova et al.[18] and Mehmood and
Sofi,[20] the MAB levels were positively related with
the PaCO2 level.
In 6MWD test, it was observed as exercise capacity
decreases, the prevalence of MAB increases. Kumar[21]
also obtained an inverse relationship of 6MWD with
MAB levels in their study.
The BODE index was compared with the prevalence
of MAB. 47.62% of COPD patients with BODE
index ≥3 had MAB when compared to 9.09% of COPD
patients with BODE index <3 and it was statistically
significant.
Celli et al.[14] showed that BODE index is a better
predictor of mortality for COPD patients than the
classical FEV1 values alone. Increased BODE index
values are observed in patients with more severe disease.
Similarly, in our study, MAB which is predictive for
cardiovascular disease risk was related with BODE
index and hypoxemia and also related with pulmonary
function parameters such as FEV1%.
Stepwise logistic regression analysis with MAB as the
dependent variable showed that smoking pack‑years
(OR: 2.29; 95% CI: 1.54–3.41), low FEV1% (OR: 1.04; 95%
CI: 0.98–1.10), and PaO2 (OR: 0.68; 95% CI: 0.57–0.83)
were independent and significant predictors of MAB.
There was a negative association of the PaO2 and MAB
in patients with COPD.
The study has some limitations:
1. The less number of women included in study made
impossible any evaluation of possible sex differences
in MAB, possibly due to less prevalence of female
smokers in this region
2. We had no follow‑up MAB levels in COPD patients
to look for stability of MAB levels over a period
3. We did not compare the MAB with other biomarkers,
such as CRP. However, CRP is not a biomarker that
has proven useful in COPD, and therefore, is not a
comparator gold standard
4. There was no control group to compare the variation
in MAB in patients who are smokers without COPD.

Conclusions
The determination of MAB is simple, inexpensive,
and noninvasive. Thus, MAB in patients with severe
COPD, with hypoxemia or higher BODE index (≥3)
should be examined in regular periods to determine
whether there is a risk of cardiovascular morbidity
and mortality.
Longitudinal studies in different settings with larger
populations are needed to evaluate the practical role of
MAB in patients with COPD.
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Background: LBBB affects LV function and causes LV mechanical
dyssynchrony. Prevalence of LBBB increases with age about 0.05% to
5.7% between age of 30-80 years in otherwise healthy population. Aim
of the study was to evaluate the LV function and mechanical
dyssynchrony with 2D Echocardiography, 2D speckle tracking and real
time 3D Echocardiography (RT3DE) in asymptomatic LBBB patients,
non- LBBB volunteers, and with symptomatic LBBB patients.
Methods: 2D Echocardiography, 2D speckle tracking and real time 3D
Echocardiography was performed in 191 patients, 65 were non- LBBB
volunteers, 60 patients were asymptomatic LBBB and 66 patients were
symptomatic LBBB patients. Global LV function and mechanical
dyssynchrony were measured.
Results: Non LBBB volunteers mean LV ejection fraction by 2D Echo
was 67.18± SD 3.45, in RT3DE mean LV ejection fraction was
61.88±SD 3.12. In asymptomatic LBBB patients LVEF by 2D was
58.43± and RT3DE LVEF was 54.47± 4.08. In heart failure (HF) with
LBBB patients 2D LVEF was 43.53±7.12 and 3D LVEF 39.21±7.97.
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LV dyssynchrony measurements by 2D speckle tracking analysis
showed:
A. Sdt of 6S segments by CS was54.82±11.2, 96.43±17.73,
119.02±23.17 for non-LBBB volunteers, asymptomatic LBBB
patients and symptomatic LBBB patients respectively.
B. Sdt of 12S by LS was 52.96±5.1, 90.03±16.2, 111.75±34.22 for
non-LBBB volunteers, asymptomatic LBBB patients and
symptomatic LBBB patients respectively.
Systolic dyssynchrony (SDI) index by RT3DE was 5.07±2.22, 7.44±
1.45, 15.08±3.85 for non-LBBB volunteers, asymptomatic LBBB
patients and symptomatic LBBB patients respectively.
Conclusion: Asymptomatic LBBB patients have more depressed LV
function than non LBBB volunteers with intermediate mechanical
dyssynchrony, symptomatic LBBB patients have moderate to severe
LV dysfunction and most severe mechanical dyssynchrony among the 3
groups.
Copy Right, IJAR, 2017,. All rights reserved.

……………………………………………………………………………………………………....
Introduction:Left ventricular (LV) mechanical dyssynchrony is observed in left bundle branch block (LBBB). Persistent
mechanical dyssynchrony contributes to progressive ventricular remodelling and impaired systolic LV function. 1
Mechanical dyssynchrony may partially be responsible for the increased morbidity and mortality in heart failure
(HF) patients with conduction abnormalities as a LBBB, compared to patients without a LBBB. 2–5
In patients without underlying structural cardiac disease, except the presence of a LBBB, subtle impaired systolic
and diastolic LV functions are frequently found.6 However, impaired function in these patients is not always
recognized because of lack of clinical symptoms. 6–8
Prevalence of LBBB increases with age about 0.05% to 5.7% between age of 30-80 years in otherwise healthy
population.24-26 Currently, the most widely used methods for the clinical assessment of LV function and mechanical
dyssynchrony are two-dimensional (2D) echocardiography and tissue Doppler imaging. 9–11
Speckle tracking strain analysis method based on grayscale 2-dimensional (2D) images, and transthoracic real-time
three- dimensional echocardiography (RT3DE) are relatively novel imaging technique which offers the unique
opportunity to evaluate global LV function fast and accurate, without presumptions and with comparable results as
2D Echocardiography and magnetic resonance imaging. 12-15 In addition, combined with specially designed software,
provides detailed quantitative information of mechanical dyssynchrony. 16–18
.
Therefore, we designed a prospective cross-sectional study to assess global LV function and mechanical
dyssynchrony in consecutive LBBB patients. The ﬁrst purpose of this study was to evaluate global LV function and
the amount of mechanical dyssynchrony by Speckle tracking strain analysis and RT3DE in asymptomatic LBBB
patients compared to non- LBBB volunteers and patients with symptomatic LBBB. The second purpose was to
evaluate the association between LV mechanical dyssynchrony and the presence or absence of symptoms of HF.

Methods:LBBB was diagnosed according to standard electrocardiography criteria: A QRS duration greater than 120 ms,
absence of initial septal Q waves, a broadened R wave in the left precordial leads, and an initial R wave followed by
a wide, deep S wave in the right precordial leads on a 12-lead electrocardiogram. Symptoms of HF included
dyspnoea, ankle oedema, fatigue and reduced exercise tolerance.
Consecutive OPD and IPD patients of LBBB attending to our department of Cardiology were included as per
inclusion criteria. Ethical committee clearance was taken.
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There are very few studies quantifying LV volume, ejection fraction and mechanical dyssynchrony in patients with
LBBB by 2D Echocardiography, 2D speckle tracking, real time 3D echo, hence we have taken up this study.
One hundred and ninety one subjects were studied, consisting of sixty five volunteers with no abnormal ﬁndings
during physical examination, no conduction abnormalities on electrocardiogram; sixty consecutive asymptomatic
LBBB patients, with no history of structural cardiac disease and no abnormal ﬁndings during physical examination,
New York Heart Association function class (NYHA) I and sixty-six consecutive symptomatic LBBB patients,
NYHA II–III, without pulmonary hypertension, were screened.
ECG gated echocardiography was performed using EPI Q 7C (Philips Medical Systems, Andover, Mass), installed
with highly advanced software techniques are used for 2D echocardiography, 2D speckle tracking with strain
imaging, real time 3D Echocardiography image acquisitions. A matrix array transducer with a frequency range from
2 to 5 mhz, and the transducer was maintained in a fixed orientation. A complete examination of patients with
normal conduction and those with LBBB was performed

Quantification of LV function:Dimensional echocardiographic LV volume and LVEF by modified Simpson’s method:Transthoracic apical 4-chamber view was performed, later Left ventricular end diastolic image and Left ventricular
end systolic images were acquired, and in the same way apical 2-Chamber Left ventricular end diastolic image and
Left ventricular end systolic ECG gated images were acquired with patient in left lateral decubitus position. Then
LV end diastolic volume, LV end systolic volumes, LVEF was estimated in apical 4- and apical 2-chamber windows
by the modified Simpson’s method.
The volume of the LV is calculated from the dimension and area obtained from orthogonal apical views (fourchamber and two-chamber views). The LV volume was then calculated with the modified Simpson method or disk
summation method
Three -Dimensional data acquisition and Analysis:Three-dimensional echocardiography, first as reconstructed images and more recently as real-time acquisition,
provides reproducible assessment of LV volumes, dimensions and systolic function. Using dedicated reconstruction
software, semi-automated border detection allows continuous volume calculation of all 16 myocardial segments
simultaneously. Represented as regional volumetric curves during the cardiac cycle, the timing of minimal volume
for each segment can be analyzed. With normal homogeneous activation, the different LV segments reach their
minimal volume at the same time.
Transthoracic apical 4-chamber full volume acquisitions were made during 4 –6 s breath-hold, with the patient in
left lateral position. Care was taken to include the entire LV volume within the pyramid shaped 3D scan-volume.
Due to the sector width of the acquired volume, three alternate heart cycles and a constant R-R interval were
obligatory or compulsory to create a full-volume acquisition of the LV.
Then apically acquired dataset was imported into an offline software package for analysis.
 Identification of three points or land marks i, e mitral valve, aortic valve and apex was done, then the volume
data set was automatically sliced into eight equally rotated imaging planes, in this end systolic frame and end
diastolic frames were identified.
 After identification of end systolic frame and end diastolic frames, the apex and two annulus points were
determined in both end diastolic and end systolic state.
 Later endocardial borders were traced in end-diastole using an automated counter detection software system, in
case the borders were not accurate, manually these endocardial borders were manipulated and adjusted, then a
full volume 3-D model of the left ventricle was reconstructed.i.e a LV cast is formed.
 After a full volume 3D model of the left ventricle was reconstructed, the left ventricle was divided into 16segments, then segmental analysis was performed, later end diastolic end systolic volumes and ejection fraction
were displayed on screen along with this global and segmental volume and EF were presented.
Quantification of left ventricular mechanical dyssynchrony:Real time 3D Echo:-
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LV cast was divided into 16 pyramid-shaped segments. For each segment, a regional time-volume curve was
obtained and the systolic dyssynchrony index (SDI) was derived. From the regional time-volume curves, the systolic
dyssynchrony index (SDI) was derived. 20 SDI is based on the standard deviation of mean time-to-minimal regional
volume of 16 LV segments (six basal, six mid-segments and four apical segments) during a cardiac cycle. In other
words, SDI is the dispersion of time-to-minimal regional volume for all 16 LV segments. Time is represented as
percentage of the RR interval to allow comparisons of different patients which otherwise could be influenced by RR
interval duration.
Speckle tracking strain Analysis:Standard grayscale 2D images were acquired in the 2- and 4-chamber apical views as well as the parasternal and
short-axis views. From an end-systolic single frame, a region of interest was traced on the endocardial cavity
interface by a point-and-click approach. Then an automated tracking algorithm followed the endocardium from this
single frame throughout the cardiac cycle. Further adjustment of the region of interest was performed to ensure that
all of the myocardial regions were included. Speckles, equally distributed in the region of interest, could be followed
throughout the entire cardiac cycle. The distance between the speckles was measured as a function of time, and
parameters of myocardial deformation could be calculated.
Myocardium was divided into 6 segments that were color coded and displayed into 6 segmental time-strain curves
for CS, and LS .27
Two different parameters for dyssynchrony were obtained:Circumferential Strain (CS)
 Difference between time to peak-systolic strain of the (antero) septal and posterior segments (AS-P delay).
Figure B
 The standard deviation of time to peak-systolic strain for all 6 segments (sdt6s) was measured.
Figure B:- Difference between time to peak-systolic strain of the (antero) septal and posterior segments (AS-P
delay) by circumferential strain.

Longitudinal Strain (Ls): Difference between time to peak-systolic strain of the basal-septal and basal-lateral LV segment (BS-BL delay).
Figure C
 The standard deviation of time to peak-systolic strain for 12 LV segments (sdt12s)
Figure C:- Difference between time to peak-systolic strain of the basal-septal and basal-lateral LV segment (BS-BL
delay) by longitudinal strain.
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Statistical Analysis:Data are expressed as mean value ± standard deviation(SD). For comparison of means between the three groups, a
one way ANOVA test with Tukeys multiple posthoc analysis was used. A probability value of p <0.05 was
considered as statistically significant.

Results:Subjects:A total of 191 consecutive LBBB patients and non- LBBB volunteers were enrolled. The ﬁnal study population
consisted of Sixty five non LBBB volunteers (mean age 51±7 years, QRS duration 96±4 ms), sixty patients with an
asymptomatic LBBB (mean age 60±7 years, QRS duration 139±2ms) and sixty-six patients with symptomatic
LBBB (mean age 61±9 years, QRS duration 151±10 ms).
QRS duration of both asymptomatic LBBB and symptomatic LBBB groups was signiﬁcantly more compared to
non- LBBB volunteers (p= 0.0001)
Then further comparing QRS duration of symptomatic LBBB patients and asymptomatic LBBB it was observed that
symptomatic LBBB patients had more QRS duration. (p=0.0001). Table 1
Table 1:- Patient characteristics.
Non- LBBB
Asymptomatic LBBB
Symptomatic LBBB
P value
volunteers
Number (n)
65
60
66
Male , n(%)
34(52.35)
17 (28.33)
48(65.15)
Age
51 ±7
60 ±7
61 ±9
NYHA class
I
II-III
QRS duration
96.14 ±4.22
139.67 ±1.81 *
151.75 ±10.09 †,#
<0.0001
Hypertension,n
13
18
22
Diabetics,n
10
21
24
Diuretics ,n
6
66
Beta blockers,n
4
62
ACE/ ARB,n
10
15
46
Statin ,n
10
14
56
Antiplatelet agents,n
10
20
64
LBBB, left bundle branch block; NYHA, New York Heart Association function class; ACEI, ACE inhibitor; ARB,
angiotensin receptor blockade;
* Signiﬁcant difference non-LBBB volunteers versus Asymptomatic LBBB.
†Signiﬁcant difference non- LBBB volunteers versus symptomatic LBBB.
# Significant difference asymptomatic LBBB versus symptomatic LBBB.
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Global LV function:2D Echocardiography by Simpsons method
EF, ESV and EDV in both asymptomatic LBBB and symptomatic LBBB patients when compared to non- LBBB
volunteers was significantly low (p=0.0001)
Then when EF, ESV and EDV in symptomatic LBBB compared to asymptomatic LBBB was significantly lower
(p=0.001) Table 2
Real time 3D Echocardiography parameters:EF, ESV and EDV values showed same results of significant difference when compared among the 3 groups as in
2D Echocardiography. Table 2
Comparing ESV, EDV, EF values of 2D and 3D Echocardiography:Comparison of EDV, EF values on 2D and 3D Echocardiography of all the 3 groups showed that real time 3D
echocardiographic values were lesser, which was statistically significant.(p=0.0001)
Comparison of ESV values on 2D and 3D Echo was also statistically significant and lesser by real time 3D
echocardiography in non-LBBB volunteers and symptomatic LBBB groups (p=0.0001)
But comparison of ESV values on 2D and 3D Echo in asymptomatic LBBB was not significant (0.254). Table 2.
Table 2:- Global LV function.
Groups
2D Echo
RT3D E
P value
Non-LBBB
LVEF
67.18±11.05
61.88±3.13*‡†#
<0.0001
LVEDV
58.75±7.79
47.77±7.92*‡†#
<0.0001
LVESV
25.25±4.47
21.69±3.84*‡†#
<0.0001
Asymomatic
LVEV
58.43±2.63
54.47±4.08*‡†#
<0.0001
LBBB
LVEDV
76.02±11.58
70.52±7.71*‡†#
<0.0001
LVESV
30.68±5.33
31.52±3.50 ‡†#
0.254,0.0001‡†#
Symptomatic
LVEV
43.53±7.12
39.21±7.97*‡†#
<0.0001
LBBB
LVEDV
97.44±37.84
84.53±30.74*‡†#
<0.0001
LVESV
58.42±29.49
49.17±25.39*‡†#
<0.0001
LBBB- Left bundle branch block; Lv- Left ventricle; EF- Ejection fraction; EDV- end-diastolic volume; ESV- endsystolic volume; 2D- 2-dimensional Echocardiography; RT3DE- Real time 3-dimensional Echocardiography.
‡Signiﬁcant difference non-LBBB volunteers versus Asymptomatic LBBB.
†Signiﬁcant difference non- LBBB volunteers versus symptomatic LBBB.
# Significant difference asymptomatic LBBB versus symptomatic LBBB
* Significant difference 2D Echo versus RT3D Echo.
Quantification of LV mechanical dyssynchrony:Real time 3D Echo:Mean SDI of both groups asymptomatic LBBB (7.44±1.45) and symptomatic LBBB (15.08±3.85) was statistically
significant and more when compared to non- LBBB volunteers (5.07±2.22) (p=0.0001) and mean SDI of
symptomatic LBBB was more and statistically significant than asymptomatic LBBB (p=0.0001). Table 3, Figure A,
Figure 1.
Figure A:- Regional time-volume curve and systolic dyssynchrony index by RT3DE
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Figure 1:Comparison of three groups (symptomatic LBBB, asymptomatic
LBBB and non-LBBB volunteers) with mean SDI scores
18.00
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Mean value

14.00
12.00
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6.00
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Speckle tracking strain Analysis:AS- P delay and sdt6s as assessed by CS and BS- BL delay and sdt12s assessed by LS were significantly more in
asymptomatic LBBB and symptomatic LBBB patients when compared to non- LBBB volunteers(p=0.0001).
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Further when asymptomatic LBBB patients and symptomatic LBBB patients were compared for these parameters,
symptomatic LBBB patients had significantly more LV dyssynchrony (p=0.0001).Table 3, Figure D, Figure 2,3.
Table 3:- Mechanical dyssynchrony.
Non- LBBB
Asymptomatic LBBB
Symptomatic LBBB
P value
volunteers
SDI(%)
5.07±2.22
7.44±1.45 *
15.08±3.85†,#
<0.0001
AS-PS delay by CS
46.2±11.30
73.65±23.01*
133.80±40.95†,#
<0.0001
Sdt 6s by CS
54.88±11.29
96.43±17.73*
119.02±23.17†,#
<0.0001
BS -BL delay by LS 47.03±9.31
102.67±21.62*
113.88±40.69†,#
<0.0001
Sdt 12s by LS
52.96±5.15
90.03±16.29*
111.75±34.22†,#
<0.0001
LBBB, left bundle branch block; SDI, systolic dyssynchrony index;AS-P delay - difference between time to peak
systolic strain of the anteroseptal and posterior segments; BS-BL delay - difference between time to peak systolic
strain of the basal-septal and basal lateral segments; CS - circumferential strain; LS - longitudinal strain; sdt6sstandard deviation of the time to peak systolic strain of 6 segments; sdt12s - standard deviation of the time to peak
systolic strain of 12 segments;
* Signiﬁcant difference non-LBBB volunteers versus Asymptomatic LBBB.
†Signiﬁcant difference non- LBBB volunteers versus symptomatic LBBB.
# Significant difference asymptomatic LBBB versus symptomatic LBBB.

Figure D:- Standard deviation of time to peak-systolic strain for all 6 segments (sdt6s) by speckle tracking.
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Figure 2:Comparison of three groups (Symptomatic LBBB, Asymptomatic
LBBB, Non- LBBB volunteers) with mean SD+6S by CS scores
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Figure 3:Comparison of three groups (symptomatic LBBB, asymptomatic
LBBB, Non- LBBB volunteers) with mean SD= 12s by LS scores
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Discussion:Important finding of this study is that, 2D Echocardiography, 2D speckle tracking, RT 3D Echo are useful for
detecting differences in global LV function and mechanical LV dyssynchrony in LBBB patients with or without
symptoms compared to non- LBBB volunteers.
Assessment of global LV function demonstrated that patients with asymptomatic LBBB and patients with
symptomatic LBBB had a mild and moderate to severe reduction in EF respectively.
The EF, EDV, ESV measured with RT 3D Echo was lesser than one would expect when conventional 2D
Echocardiography is used.
Mechanical dyssynchrony assessed by RT 3D Echo and speckle tracking strain analysis showed that non-LBBB
volunteers had mild mechanical dyssynchrony. In asymptomatic LBBB patients intermediate mechanical
dyssynchrony was observed and in symptomatic LBBB patients severe mechanical dyssynchrony was noted, which
differed significantly among these 3 groups.
As observed previously in other studies, the EF and the amount of mechanical dyssynchrony showed an inverse
correlation.20 In accordance with results of a study by Vernooyet al., 1 the trend to increased mechanical
dyssynchrony in asymptomatic LBBB patients and the signiﬁcant increased mechanical dyssynchrony in
symptomatic LBBB patients in the present study, might be held responsible for the observed mild global LV
dysfunction in asymptomatic LBBB patients and moderate to severe global LV dysfunction in symptomatic LBBB
patients . Thus, demonstrating that mechanical dyssynchrony might negatively affect LV function and the resulting
symptomatic status.
A study conducted by Kapetanakis et al.20 showed HF with symptomatic LBBB patients with severe LV dysfunction
had SDI of 15.7±6.7 which was in accordance with SDI of 15.08±3.85 in our symptomatic LBBB patients.
Another study conducted by Jeroen van dijk et al.28 found SDI of 12.8±4.8 in HF patients with LBBB which was in
accordance with SDI of 15.08±3.85 in our study.
In our study, number of LBBB patients enrolled is larger when compared to other older studies. It is also one of the
first of its kind where LBBB patients are evaluated to assess global LV function and mechanical dyssynchrony in
comparison to non- LBBB volunteers by means of 2D Echocardiography, 2D Speckle tracking strain analysis and
3D Echocardiography.
Clinical implications:With evaluation of LBBB patients with and without symptoms, differences in global LV function and mechanical
dyssynchrony was observed which suggested that patients with a LBBB, who achieve a certain amount of
mechanical dyssynchrony, may develop symptomatic HF. Therapeutic interventions that will decrease mechanical
dyssynchrony may lead to a reduction of symptoms and improvement in LV function.
Study limitations:In patients with a LBBB, it is often unknown for how long a LBBB has been present. The process of remodelling of
the LV that might occur after the formation of a LBBB, may be more distinct in a patient with a long lasting LBBB,
than in a patient with a new onset LBBB.
In RT3DE, frame rates are relatively low (20 –25 Hz) compared to tissue Doppler imaging (100 –150 Hz). For
evaluation of mechanical dyssynchrony, low frame rates can be a limitation in detecting very subtle dyssynchrony
differences between the segments. However, RT3DE acquisitions have high spatial resolution and post-processing
analysis can be done fast with good reproducibility, compared to other imaging techniques. 21-23
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Conclusion:2D Echocardiography, 2D Speckle tracking strain analysis and 3D Echocardiographic evaluation of LBBB patients
with or without symptoms and non-LBBB volunteers showed that global LV function of asymptomatic LBBB
patients already slightly impaired compared to non- LBBB volunteers. However it was observed that patients with
symptomatic LBBB have most severely impaired LV function.
Based on global LV function analysis in all 3 groups by 2D Echocardiography and real time 3D Echocardiography
found that the values observed by real time 3D Echocardiography were significantly lesser when compared to 2D
Echocardiography as 2D Echo considers LV in the form of a cylinder. Whereas, real time 3D Echocardiography
during measurements take endocardial contours which are semi-automatically detected during the complete cardiac
cycle creating a LV cast which is used to measure the LV volumes and EF. Hence real time 3D Echocardiography is
more accurate and standardised method when compared to 2D Echocardiography.
Mechanical LV dyssynchrony in asymptomatic LBBB patients is already increased and patients with symptomatic
LBBB have the more severe mechanical dyssynchrony.
Quantiﬁcation of mechanical dyssynchrony with 2D speckle tracking strain imaging and RT3DE is useful, as
increased mechanical dyssynchrony might have an effect on global LV dysfunction and consequential symptoms.
EF and the amount of mechanical dyssynchrony showed an inverse correlation in our study indicating that when a
substantial level of LV mechanical dyssynchrony is reached, it might be suggestive for the presence of symptoms.

References:1.
2.

3.

4.
5.
6.
7.
8.
9.
10.
11.

12.

13.

Vernooy K, Verbeek XA, Peschar M, Crijns HJ, Arts T, Cornelussen RN et al. Left bundle branch block
induces ventricular remodelling and functional septal hypoperfusion. Eur Heart J 2005;26
Bader H, Garrigue S, Laﬁtte S, Reuter S, Jais P, Haissaguerre M et al. Intra-left ventricular electromechanical
asynchrony. A new independent predictor of severe cardiac events in heart failure patients. J Am Coll Cardiol
2004;43:248 –56.
Baldasseroni S, Opasich C, Gorini M, Lucci D, Marchionni N, Marini M et al. Left bundle-branch block is
associated with increased 1-year sudden and total mortality rate in 5517 outpatients with congestive heart
failure: a report from the Italian network on congestive heart failure. Am Heart J 2002;143:398 –405.
Fahy GJ, Pinski SL, Miller DP, mccabe N, Pye C, Walsh MJ et al. Natural history of isolated bundle branch
block. Am J Cardiol 1996;77
Iuliano S, Fisher SG, Karasik PE, Fletcher RD, Singh SN. QRS duration and mortality in patients with
congestive heart failure. Am Heart J 2002;143
Ozdemir K, Altunkeser BB, Danis G, Ozdemir A, Uluca Y, Tokac M et al. Effect of the isolated left bundle
branch block on systolic and diastolic functions of left ventricle. J Am Soc Echocardiogr 2001;14
Grines CL, Bashore TM, Boudoulas H, Olson S, Shafer P, Wooley CF. Functional abnormalities in isolated left
bundle branch block. The effect of interventricular asynchrony. Circulation 1989;79
Melek M, Esen O, Esen AM, Barutcu I, Onrat E, Kaya D. Tissue Doppler evaluation of intraventricular
asynchrony in isolated left bundle branch block. Echocardiography 2006;23
Bax JJ, Bleeker GB, Marwick TH, Molhoek SG, Boersma E, Steendijk P et al. Left ventricular dyssynchrony
predicts response and prognosis after cardiac resynchronization therapy. J Am Coll Cardiol 2004;44:1834 –40.
Kass DA. Ventricular resynchronization: pathophysiology and identiﬁcation of responders. Rev Cardiovasc
Med 2003;4 (Suppl 2):S3 –S13.
Yu CM, Zhang Q, Fung JW, Chan HC, Chan YS, Yip GW et al. A novel tool to assess systolic asynchrony and
identify responders of cardiac resynchronization therapy by tissue synchronization imaging. J Am Coll Cardiol
2005; 45
Caiani EG, Corsi C, Zamorano J, Sugeng L, maceneaney P, Weinert L et al. Improved semiautomated
quantiﬁcation of left ventricular volumes and ejection fraction using 3-dimensional echocardiography with a
full matrix-array transducer: comparison with magnetic resonance imaging. J Am Soc Echocardiogr
2005;18:779 –88.
Corsi C, Lang RM, Veronesi F, Weinert L, Caiani EG, maceneaney P et al. Volumetric quantiﬁcation of global
and regional left ventricular function from real-time three-dimensional echocardiographic images. Circulation
2005;112:1161 –70.

739

ISSN: 2320-5407

Int. J. Adv. Res. 5(3), 729-740

14. Kuhl HP, Schreckenberg M, Rulands D, Katoh M, Schafer W, Schummers G et al. High-resolution
transthoracic real-time three-dimensional echocardiography: quantitation of cardiac volumes and function using
semiautomatic border detection and comparison with cardiac magnetic resonance imaging. J Am Coll Cardiol
2004;43
15. Mannaerts HF, Van Der Heide JA, Kamp O, Papavassiliu T, Marcus JT, Beek A et al. Quantiﬁcation of left
ventricular volumes and ejection fraction using freehand transthoracic three-dimensional echocardiography:
comparison with magnetic resonance imaging. J Am Soc Echocardiogr 2003;16:101 –9.
16. Kapetanakis S, Cooklin M, Monaghan MJ. Mechanical resynchronisation in biventricular pacing illustrated by
real time transthoracic three dimensional echocardiography. Heart 2004;90
17. Van Der Heide JA, Mannaerts HF, Spruijt HJ, van Campen LM, de Cock C, Visser CA et al. Noninvasive
mapping of left ventricular electromechanical asynchrony by three-dimensional echocardiography and semiautomatic contour detection. Am J Cardiol 2004;94:1449 –53.
18. Zhang Q, Yu CM, Fung JW, Zhang Y, Chan YS, Chan HC et al. Assessment of the effect of cardiac
resynchronization therapy on intraventricular mechanical synchronicity by regional volumetric changes. Am J
Cardiol 2005; 95
19. Schiller NB, Shah PM, Crawford M, demaria A, Devereux R, Feigenbaum H et al. Recommendations for
quantitation of the left ventricle by twodimensional echocardiography. American Society of Echocardiography
Committee on Standards, Subcommittee on Quantitation of twodimensional Echocardiograms. J Am Soc
Echocardiogr 1989;2
20. Kapetanakis S, Kearney MT, Siva A, Gall N, Cooklin M, Monaghan MJ. Realtime three dimensional
echocardiography: a novel technique to quantify global left ventricular mechanical dyssynchrony. Circulation
2005;112: 992 –1000.
21. Bax JJ, Ansalone G, Breithardt OA, Derumeaux G, Leclercq C, Schalij MJ et al. Echocardiographic evaluation
of cardiac resynchronization therapy: ready for routine clinical use? A critical appraisal. Jamcoll Cardiol
2004;44
22. Monaghan MJ. Role of real time 3D echocardiography in evaluating the left ventricle. Heart 2006;92:131 –6.
23. Yu CM, Fung JW, Zhang Q, Chan CK, Chan YS, Lin H et al. Tissue Doppler imaging is superior to strain rate
imaging and postsystolic shortening on the prediction of reverse remodeling in both ischemic and nonischemic
heart failure after cardiac resynchronization therapy. Circulation 2004; 110
24. Eriksson P, Hansson PO, Eriksson H, Dellborg M. Bundle-branch block in a general male population: the study
of men born 1913. Circulation 1998;98:2494-500.
25. Imanishi R, Seto S, Ichimaru S, Nakashima E, Yano K, Akahoshi M. Prognostic significance of incident
complete left bundle branch block observed over a 40-year period. Am J Cardiol 2006; 98:644.
26. Rotman M, Triebwasser JH. A clinical and follow-up study of right and left bundle branch block. Circulation
1975;51:477.
27. Perk G, Tunick PA, Kronzon I. Non-Doppler two-dimensional strain imaging by echocardiography—from
technical considerations to clinical applications. J Am Soc Echocardiogr 2007;20:234 –43.
28. Jeroen van Dijk, Pieter A. Dijkmans et al Evaluation of global left ventricular function and mechanical
dyssynchrony in patients with an asymptomatic left bundle branch block: a real-time 3D echocardiography
study. European Journal of Echocardiography (2008) 9.

740

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/315926733

EVALUATION OF LEFT VENTRICULAR DIASTOLIC FUNCTION IN PREGNANCY
INDUCED HYPERTENSION AND ITS COMPARISON WITH NORMOTENSIVE
PREGNANT ASIAN INDIAN FEMALES.
Article in International Journal of Advanced Research · March 2017
DOI: 10.21474/IJAR01/3563

CITATIONS

READS

0

26

9 authors, including:
Suresh V Patted

Sanjay C. Porwal

Jawaharlal Nehru Medical College

KLE University

71 PUBLICATIONS 76 CITATIONS

33 PUBLICATIONS 26 CITATIONS

SEE PROFILE

SEE PROFILE

Sameer Ambar

Vaibhav Patil

Jawaharlal Nehru Medical College

Jawaharlal Nehru Medical College BELGAUM KARNATAKA INDIA

21 PUBLICATIONS 29 CITATIONS

15 PUBLICATIONS 2 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Tapered Coronary Stent System View project

All content following this page was uploaded by Sameer Ambar on 21 July 2018.

The user has requested enhancement of the downloaded file.

SEE PROFILE

ISSN: 2320-5407

Int. J. Adv. Res. 5(3), 718-722
Journal Homepage: -

www.journalijar.com

Article DOI: 10.21474/IJAR01/3563
DOI URL: http://dx.doi.org/10.21474/IJAR01/3563

RESEARCH ARTICLE
EVALUATION OF LEFT VENTRICULAR DIASTOLIC FUNCTION IN PREGNANCY INDUCED
HYPERTENSION AND ITS COMPARISON WITH NORMOTENSIVE PREGNANT ASIAN INDIAN
FEMALES.

1.
2.
3.
4.
5.

Dr. Suresh Patted1, Dr. S. C. Porwal2, Dr. Prabhu C. Halkati3, Dr. Sameer Ambar2, Dr. Prasad M.R.2,
Dr. Vijay Metgudmath2, Dr. Vishwanath H.4, Dr. Vaibhav Patil2 and Dr. Ankur Batra5.
Head of Department, Department of Cardiology, JN Medical College, KLE University, Belagavi.
Associate Professor, Department of Cardiology, JN Medical College, KLE University, Belagavi.
Professor, Department of Cardiology, JN Medical College, KLE University, Belagavi.
Senior Resident, Department of Cardiology, JN Medical College, KLE University, Belagavi.
Junior Resident, Department of Cardiology, JN Medical College, KLE University, Belagavi.

……………………………………………………………………………………………………....
Manuscript Info
Abstract
…………………….
………………………………………………………………
Manuscript History
Received: 03 January 2017
Final Accepted: 02 February 2017
Published: March 2017

Key words:Diastolic Dysfunction, Pregnancy
Induced Hypertension, 2D
Echocardiography

Introduction: Pregnancy related increased preload alters the diastolic
properties of the left ventricle which have negative effects on maternal
health. Scarcity of data exist on the diastolic properties of left ventricle
in pregnancy induced hypertension.
Objectives: To evaluate the Left ventricular diastolic dysfunction in
pregnancy induced hypertension and its comparison with normotensive
pregnant females using standard 2D echocardiography and Doppler
studies.
Methods: This is a prospective study done in Department of
Cardiology, KLES Dr Prabhakar Kore Hospital,Belagavi,India.
The study population consisted of 100 hypertensive(H) and 100
normotensive(N) pregnant females which were evaluated by 2D
Echocardiography and Doppler parameters for diastolic dysfunction of
Left ventricle.
Diastolic parameters studied were mitral valve E wave, A wave, E/A
ratio, isovolumetric relaxation time (IVRT), E deceleration time,
Deceleration slope, pulmonary vein systolic (PVs), diastolic (PVd)
and its ratio, E wave velocity time integral, A wave velocity time
integral and tissue Doppler study of the mitral valve annulus.
Results :Majority of the women in group N(94%) had normal diastolic
function that is grade 0,compared to group H(56%).
This difference was statistically significant (p < 0.001).
Most significantly associated characteristics with diastolic dysfunction
included MV: E/E’ (p = 0.004), IVRT (p < 0.001), Deceleration Slope
(p < 0.001),PVa(<0.001) and PVs(0.015).
Mean grade of diastolic dysfunction in hypertensives was significantly
high compared to normotensives (p<0.001).
Conclusions: This study concludes that there is significant incidence of
diastolic dysfunction in pregnancy induced hypertension as compared
to normotensive Asian Indian females.
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LV inflow E/E`, Deceleration slope, IVRT and Pulmonary vein flow
velocities are most significant echocardiographic characteristic
associated with diastolic dysfunction in pregnancy induced
hypertension.
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……………………………………………………………………………………………………....
Introduction:Pregnancy introduces a plethora of hemodynamic challenges to the maternal cardiovascular system which is further
intensified in pregnancy induced hypertension.Pregnancy induced hypertension includes gestational hypertension,
pre-eclampsia, and eclampsia. It is associated with increased maternal morbidity and mortality. The incidence of
hypertensive disorders ranges from 2-8% of all pregnancies and contributes to 9% of maternal mortality in Asia and
12% in India.1,2
Pre-eclampsia involves multiple systems in mother and can lead to fetal mortality and morbidity secondary to
uteroplacental insufficiency.3
Gestational hypertension is diagnosed when the BP exceeds 140/90 in the absence of proteinuria or pathologic
edema in a previously normotensive female at or after 20 weeks of gestation.Pre-eclampsia is considered severe
when proteinuria exceeds 4gm/24 hours, blood pressure is or more than 160/110 and/or severe headache, visual
disturbances or epigastric pain is noted. Eclampsia is the development of generalized seizures in a patient of preeclampsia.1The incidence in primigravidae is about 10% and in multigravidae about 5%.4
Pregnancy induced hypertension increases cardiopulmonary morbidity and has a higher prevalence of myocardial
contraction band necrosis at autopsy suggesting that pre-eclampsia may be associated with potentially significant
myocardial damage.5
During normal hemodynamic adaptations there is some degree of diastolic dysfunction even in normotensive
pregnancy which gets further exaggerated in pre-eclampsia leading to increased cardiovascular morbidity and
mortality.6,7,8Normal diastolic function allows adequate filling of ventricles during rest and exercise without an
abnormal increase in filling pressures. Initial diastolic dysfunction is impaired relaxation and with further
progression of disease, there is mild to moderate increase in left atrial pressure and the mitral inflow velocity pattern
appears similar to a normal filling pattern (pseudo normalization). However with further progression of the disease,
the pattern becomes restrictive and finally irreversible. Doppler echocardiography is an excellent and routinely used
non-invasive tool to assess the diastolic function of the heart.
This study is designed to find out the prevalence of diastolic dysfunction in pregnancy induced hypertension as
compared to normotensive pregnant women by 2D Echocardiography and Doppler indices.

Methods:A case control study was performed between January 2015 and January 2016 in the Department of Cardiology,
KLEs Dr Prabhakar Kore Hospital and Medical Research Centre, Belagavi. 100 singleton pregnant women with
gestational hypertension,were enrolled for the study during the third trimester of pregnancy and were matched with
100 controls.Gestational hypertension was diagnosed according to Davey and MacGillivray.9For each patient with
gestational hypertension,a normotensive woman was matched. Approval of the University Ethics Committee was
obtained, and written informed consent was collected from all patients.
Exclusion criteria included the following: undetermined gestational age, history of heart disease, undetermined
development of hypertension, previously on antihypertensive treatment, and comorbidities namely diabetes, renal
failure, anaemia and not in sinus rhythm. Blood pressure was measured from right arm in supine position.
Echocardiographic evaluation:2D Echo and Doppler data were obtained in patients in left lateral position with a 2.0 to 80MHz transducer
interfaced with a commercially available echocardiographic machine (Phillips IE33).Hypertensive patients were
studied prior to initiation of treatment.Severity and grading of diastolic dysfunction was done by calculating Doppler
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indices namely transmitral and pulmonary venous flow patterns recorded in the apical 4-chamber view.
Mitral flow velocities were detected by placing the sample volume between the tips of the mitral leaflets.
The following variables were measured:
1. Peak flow velocity in early diastole (E wave) and during atrial contraction (A wave);
2. Peak E/A ratio;
3. E- and A-wave time velocity integrals (E-VTI, A-VTI);
4. Deceleration time of the E wave (DT); and
5. Left ventricular isovolumetric relaxation time (IVRT).
6. Pulmonary venous flow velocities namely during ventricular systole (PVs) and its time-velocity integral (PVsVTI); peak pulmonary venous flow velocity during ventricular diastole (PVd) and its time-velocity integral
(PVd-VTI);peak pulmonary venous flow velocity at atrial contraction (PVa) and its time-velocity integral (PVaVTI); and the duration of the PVa (dPVa).

Statistical Analysis:Data was analysed using SPSS statistical software version 20.0 The categorical data was expressed as rates, ratios
and proportions and comparison was done using either Chi-square test or Fisher’s exact test. The continuous data
was expressed as mean ± standard deviation (SD) and comparison was done using independent sample ‘t’ test. A
probability value (‘p’ value) of less than or equal to 0.05 was considered as statistically significant. Observer bias
was avoided by taking in measurements by 2 different observers from random selected patient data recordings.

Results:The present study included a total of 200 pregnant women that is, 100 women with hypertension (Group H) and 100
women with normal pregnancy (Group N).The comparison of patient and echocardiographic characteristics of the
study population is tabulated in Table 1.
Table 1:- Patient and Echocardiographic characteristics of the study population
Characteristics
Group N (n=100)
Group (n=100)
Mean
SD
Mean
SD
Age
23.06
2.92
23.48
2.38
Gestational age (weeks)
35.80
0.57
35.78
0.51
MV:E
5.60
1.80
8.11
9.05
MV: A
57.70
25.04
56.75
27.93
MV: E/A
1.25
1.48
1.39
1.58
MV:E’
7.23
3.01
8.53
4.55
MV:A'
9.99
5.53
9.36
3.27
MV:E/E'
33.41
54.32
10.02
25.29
IVRT
144.02
20.15
119.96
31.91
DT
130.88
29.04
173.24
152.68
DS
294.73
166.10
487.92
208.62
PVs
43.30
13.38
50.24
14.52
PVd
43.98
12.45
46.64
13.85
PVa
31.58
8.00
40.52
11.31
PVs/PVd
1.12
0.43
1.16
0.38
Systolic Blood Pressure
121.88
5.51
140.16
12.47
Diastole Blood Pressure
79.70
9.40
86.00
7.44

p value
0.032
0.044
0.060
0.858
0.643
0.096
0.491
0.004
<0.001
0.059
<0.001
0.015
0.315
<0.001
0.591
<0.001
<0.001

It was observed that, the mean maternal age and gestational age were comparable in both the groups (p
<0.05).Systolic (p < 0.001) and diastolic (p < 0.001) blood pressure was significantly high in group H compared to
group N. Amongst all the Doppler characteristics MV: E/E’ (p = 0.004), IVRT (p < 0.001), DS (p < 0.001), PVs (p =
0.015) and PVa (p < 0.001)were significantly higher in Group H when compared to Group N.
On the basis of the above mentioned Doppler characteristics the grade of diastolic dysfunction was evaluated.In the
present study majority of the women in group N had normal diastolic function that is grade 0 in 94% compared to
56% in group H. This difference was statistically highly significant (p<0.001).(Table 2)
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Table 2:- Distribution of the study population according to Grade of diastolic dysfunction
Grade of Diastolic Group N (n=100)
Group H (n=100)
x2
dysfunction
No.
%
No.
%
0
94
94.00
56
56.00
19.379
1
6
6.00
40
40.00
2
0
0.00
4
4.00
Total
100
100.00
100
100.00

p value
<0.001

Discussion:Pregnancy induced hypertension is characterized by progressive hypertension during gestation and may be
associated with pathological edema and proteinuria. It complicates 2-8% of pregnancies.1,2
Pregnancy induced hypertension has a placental pathogenesis with acute onset of cardiovascular manifestations
secondary to generalized endothelial dysfunction and vasospasm resulting in hypertension and multi-organ
hypoperfusion. The major scientific societies provide different criteria for the diagnosis of pregnancy induced
hypertension. Common to all is new-onset hypertension (≥140 mm Hg systolic blood pressure [SBP] or ≥90 mm Hg
diastolic blood pressure [DBP]) arising after 20 weeks of gestation and complete resolution within 12 weeks
postpartum. The term pre-eclampsia and eclampsia indicates presence of proteinuria and generalized tonic clonic
seizures associated with hypertension respectively. It is one of the leading causes of maternal morbidity and
mortality worldwide, and delay in the treatment of severe hypertension and diagnosis of pre-eclampsia
complications contribute significantly to maternal mortality. 5Multiple exceptional and exclusive changes in cardiac
structure and function have been described in pre-eclampsia, suggesting that these women display abnormal cardiac
adaptation to pregnancy and hence towards long-term postpartum cardiovascular disease (CVD). The development
of pre-eclampsia and eclampsia is now considered a risk factor for long-term CVD.5
The data on changes in diastolic function in pregnancy induced hypertension is limited and studies have reported
varying levels of diastolic function across various stages of gestation. 10
Therefore,this study was undertaken to assess changes in diastolic function in pregnancy induced hypertension and
compared to normal pregnant women by 2D echocardiography and Doppler evaluation.
This was a one year prospective study, conducted in the Department of Cardiology with 200 pregnant women that is,
100 women with pregnancy induced hypertension (Group H) and 100 women with normal pregnancy (Group N). All
the women underwent 2D echo for the evaluation of diastolic function.
In this study majority of subjects were between 21 to 25 year of age i.e. 66% in Group H and 62% in Group N. Also
the mean age in group H was 23.48 ± 2.38 years and in group N it was 23.06 ±2.92 years (p=0.032) suggesting that
the age distribution of the study population in group H and group N was comparable.
In this study,92% women in Group H and 78% in Group N had gestational age of 36 weeks. The mean gestational
age in group H was 35.78 ± 0.51 years and in group N it was 35.80 ± 0.57 years (p=0.044). Hence the gestational
age in group H and group N was comparable. These findings rule out the possible bias in study results.
In the present study 2D echocardiography revealed majority of the women in group N with normal diastolic function
that is grade 0 in 94% while in group H 56% of the women have normal diastolic function. This difference was
statistically highly significant (p<0.001).
Furthermore, Grade 1 diastolic dysfunction was present in significantly higher number of women with pre-eclampsia
compared to women with normal pregnancy (40% vs 6%) and Grade II diastolic dysfunction was noted in 4% of the
women with pre-eclampsia while none of the normal women was found to have Grade II diastolic dysfunction.
Hence these findings suggest that, pregnant women with pre-eclampsia are likely to have diastolic dysfunction as
assessed by 2D Echocardiography.
In this study Doppler parameters including MV: E/E’ (p = 0.004), IVRT (p < 0.001), DS (p < 0.001), PVs (p =
0.015) and PVa (p < 0.001) were significantly high in group H compared to group N.
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However MV: E, MV: A, MV: E/A, MV: E’, MV: A’, DTI, PVd and PVs/PVd were found to be comparable but
statistically insignificant (p > 0.05).
Hence these findings suggest that, pregnant women with hypertension are likely to have diastolic dysfunction in terms of
raised MV: E/E’, IVRT, DS, PVs and PVa.
These findings were comparable to other studies.
In a study by Solanki R. et al10 authors evaluated maternal cardiovascular function using echocardiography in normal and
pre-eclamptic women in the third trimester of pregnancy on 20 subjects with pre-eclampsia and 20 normotensive controls
with 34 weeks gestation and singleton pregnancy. Study revealed that increased afterload in pregnancy induced
hypertension is linked with reduced emptying of left ventricle. Increased E wave velocity in hypertensive patients suggest
elevated trans mitral gradient during early diastole reflecting reduced LV compliance. The higher peak A wave velocity
suggests more important role of atrial systole in ﬁlling of the hypertrophied ventricle in these women. The prolonged
IVRT in pre-eclamptic subjects suggests that longer time is required for left ventricular pressure to fall below atrial
pressure. The prolongation of E wave deceleration time in pre-eclamptic subjects is consistent with increased passive
ﬁlling of left ventricle during early diastole.Mean cardiac output (66.85 ± 4.56 ml/min vs. 56.1 ± 1.77 ml/min), mean LV
diastolic mass (66.85 ± 4.56 ml/min vs. 56.1 ± 1.77 ml/min) and total vascular resistance (1396.85 ± 150.2 vs. 1204.5 ±
71.182 dyne, s cm5) was higher in the women with pre eclampsia indicating reduced LV compliance and diastolic
dysfunction.This study hence concluded that there are significant structural and dynamic changes in women with preeclampsia particularly reduced LV compliance and diastolic dysfunction. Blood pressure monitoring alone is insufficient
in identifying and managing the risk of cardiovascular complications in such patients.Including echocardiographic
assessment in the management protocol could help identify women who are at higher risk of developing complications.
Melchiorre K, et al.8conducted a prospective case control study comparing the diastolic function of 50 patients with preeclampsia and 50 normal pregnancies. It was undertaken to evaluate cardiac function and LV remodeling occurring at term
in patients with pre eclampsia. Global diastolic dysfunction was seen in 40% of pre eclampsia cases as compared to 14%
in normotensive pregnancies(p=0.007). Altered indices of LV mass indicate Left ventricular adaptation to maintain
myocardial contractility against increased afterload in pre-eclampsia patients. As diastolic dysfunction precedes systolic
dysfunction in other causes, its development is of prognostic value in patients with pre-eclampsia. Hence this reiterates the
importance of early detection of diastolic dysfunction in women with pre- eclampsia.

Conclusion:Echocardiography can be used as a useful screening tool to identify diastolic dysfunction in patients with pregnancy
induced hypertension. The echocardiographic characteristics including Mitral Valve: E/E’, IVRT, DS,PVs and PVa were
significantly higher in pregnancy induced hypertension when compared to normotensive pregnant females.
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Abstract
Background -There is scarcity of data regarding CAD and the outcome following PCI in young south Indian
population. We sought to analyze the clinical, coronary angiographic features and outcome in young
adults(≤45 years of age) with CAD who underwent PCI and also to compare that between young male and
female patients .
Methods- Angiographic and clinical data from total 150 patients aged ≤ 45 years of which, 110 male patients
who underwent PCI from January 2014 to January 2016 were compared to age-matched 40 female patients in
our centre . All patients were treated according to guidelines. 1, 6 and 12 months clinical follow-up were
performed in all patients. Coronary angiography was performed only if patients were symptomatic or TMT
positive.
Results –CAD risk factors were more prevalent in young male patients, Diabetes mellitus was found in
32.72%, hypertension (34.54%), dyslipidemia (36.36%), smoking (38.18%), tobacco consumption (21.81%)
and hyperhomocysteinemia (23.63%) as compared to female group(17.5%,20%,12.5%,0%,5%,12.5%
respectively). Family history of CAD was found to be higher in female patients as compared to males (40% vs
6.36%; p =0.000). Single vessel disease was found to be common among female patients(60% vs 40.92%) and

Dr Suresh V Patted et al JMSCR Volume 05 Issue 02 February 2017

Page 17919

JMSCR Vol||05||Issue||02||Pages 17919-17925||February

2017

Double vessel disease was common among male patients( 44.5% vs 22.5%). The male patients had higher rate
of inhospital MACE(4.54% vs 0%; p=0.170 ). Incidence of adverse events in young male patients at one year
were not different from those in young females, including MI (1.81% vs 2.5%), cardiac death (1.81% vs 2.5%),
TLR (7.27% vs 2.5%),TVR (1.81% vs 0%); all p=NS.
Conclusion - CAD risk factors and Multi vessel disease were more common in young male patients as
compared to young female patients. Family history of CAD and single vessel lesions were more common in
young female patients compared to young males with CAD . The in-hospital MACE was higher in young male
patients and follow-up incidences of major adverse cardiac events were almost similar between the two groups.
Keywords: Percutaneous coronary intervention (PCI), coronary artery disease (CAD), major adverse cardiac
events (MACE), myocardial infarction (MI),target lesion revascularization (TLR),target vessal
revascularization (TVR).
INTRODUCTION
Coronary artery disease (CAD) manifests
clinically in older patients predominantly and until
recent years it was an uncommon clinical entity in
young adults. CAD once thought as a disease of
old, is now becoming increasingly common in
younger generation . This has been seen as a
worrying trend especially in developing countries
like india and also globally.
The incidence of CAD in young Indians is about
12-16% as compared to the western population
where it is <5% (1,2) and in two series of patients,
women with CAD at <40years of age, comprised
5.6 and 11.4 percent of patients.(3,4) In young
adults the emergence of an accelerated atherosclerotic process is of particular concern, as it carries
a greater impact on their lives. Their families are
also affected because , many of them are still in
their prime health , physically active and the sole
breadwinners of their family .
Though the condition is becoming common, our
knowledge of CAD in young adults and their
outcome after PCI is scarce. Hence this study was
performed in a tertiarycentre to analyze the
clinical profile and outcome in young adults with
CAD who underwent PCI and also to compare
that between young male and female patients (≤45
years of age).
MATERIALS AND METHODS
Study design: A single center, prospective
clinical study was conducted at KLE's Dr.
Prabhakar Kore Hospital and MRC, Belagavi,
Karnataka, India. The study was carried out for a
period of 2 years i.e ,from January 2014 to January

2016. Baseline clinical and angiographic data
from total 150 young (≤45years) patients of
which, 110 males with CAD who underwent PCI
were compared to age matched 40 females in our
department.
Definition of risk factors and diagnostic
criteria: Hypertension (HTN) is defined as
systolic BP level of ≥140mmHg and diastolic BP
of ≥90mmHg .Diabetes mellitus (DM) was
diagnosed when FBS ≥ 126 mg/dl or 2-hour PG ≥
200mg/dl or HbA1C ≥6.5 %.(5) Dyslipidemia defined according to NCEP - ATP III guidelines.(6
)
Family history of coronary artery disease was
defined as evidence of coronary artery disease
such as a history of myocardial infarction, coronary artery bypass surgery, angina pectoris, in a
parent or sibling before 60 years of age.(7)Smoking
is defined as one who has quit smoking: >2 packyears cigarette smoking but nonsmoker for >1
year; still smoking: >2 pack-years smoked and
currently a smoker.(7)
Angiographic analysis and definitions:
Angiographic analysis was performed by
experienced cadiologist, based on at leasttwo
orthogonal views .The type of lesion was classified according to ACC/AHA criteria.(8) Successful
procedure was defined as angiographic success
(residual stenosis ≤20%, with TIMI 3 flow) and no
occurrence of MACE, comprising periproce-dural
MI, stroke, emergency coronary artery bypass
graft (CABG) and death, with relief of signs
and/or symptoms of myocardial ischemia after the
patient recovers from the procedure.(9)
Procedure
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Almost all the interventions were performed using
the transfemoral route. During the procedure, the
STATISTICAL ANALYSIS
choice of the material and the technique were left
Continuous data are presented as mean ±SD and
to the operating cardiologist discretion, as well as
differences are compared using student t test.
need of glycoprotein IIb/ III a use. Unfractionated
Discrete variables are expressed as counts
heparin was used at the beginning of the
and percentages. In two by two tables, two by
procedure (70-100 U/kg).The MACE was defined
three and two by four tables, differences were
as the occurrence of death, MI or urgent
assessed by chi-square test. All statistical tests
revascularization during the same admission.(10)
were two tailed. All statistical calculations were
Stent thrombosis defined according to the
done with excel and SPSS version 20 statistical
(10)
academic research consortium.
software. A p value of < 0.05 is considered
All patients after the procedure were treated with
significant.
dual antiplatelets with (aspirin 75/150 mg and
either clopidogel 75mg od or ticagrelor 90mg bd
RESULTS
or prasugrel 10mg od). All patients baseline
Between January 2014 to January 2016 a total of
demographic, clinical, procedural characteristics
150 young patients (≤45years) underwent PCI, of
and in hospital outcomes were noted. Clinical
which male patients were 110 and females were
follow-up was performed in all patients at 1,6 and
40.
12 months post procedure. Patients who had chest
discomfort underwent treadmill test (TMT).
Coronary angiography (CAG) on follow up was
done in patients with positive TMT or patients
who had resting ECG changes. Study end points
were MACE including MI, stent thrombosis,
revascularization (TLR and TVR) and death.
Baseline demographics for both male and female patients are shown in Table 1.
Table 1 - Baseline Demographics
Male(n =110)

Female (n =40)

p-Value

Age,yrs
39.48±4.95
41.05±4.51
0.081
Angina
105(95.45)
37(92.5)
0.476
Ejection Fraction (%)
50.63 ± 7.32
52.50 ± 7.59
0.175
Diabetes
36(32.72)
07(17.5)
0.068
Hypertension
38(34.54)
08(20)
0.088
Dyslipidemia
40(36.36)
05(12.5)
0.005*
Smoking
42(38.18)
0(0)
0.000*
Family History Of CAD
7(6.36)
16(40)
0.000*
Tobacco
24(21.81)
2(5)
0.016
Obesity
30 (27.27)
6(15)
0.120
H/O IHD
05(4.54)
05(12.5)
0.084
H/O PCI
04(3.63)
02(5)
0.706
Hyperhomocysteinemia
26(23.63)
05(12.5)
0.136
Data listed as number of patients (percent of group), mean±SD. p value of < 0.05 is considered significant
Mean age of male was 39.48±4.95years
Mean age of female was
41.05±4.51years
Anginal pain was predominant symptom in both groups.

The incidence of diabetes mellitus (32.72%),
hypertension (34.54%), dyslipidemia (36.36%),
smoking (38.18%) and tobacco consumption
(21.81%) was found to be higher among males.
The male group also had higher incidence of

obesity (27.27%) and hyperhomocysteinemia
(23.63%) as compared to female group.
Family history of CAD (40%) was found to be
higher in females, which was statistically
significant.
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Clinical presentation for both male and female patients are shown in Table 2.
Table 2: Clinical presentation
Variables

Male(n=110 Female(n=40)
pValue
)
Unstable angina
20(18.18)
13(32.5)
0.061
STEMI
78(70.92)
23(57.5)
0.122
NSTEMI
7(6.36)
3(7.5)
0.805
TMT Positive
5(4.54)
1(2.5)
0.572
Data listed as number of patients (percent of group), p value of < 0.05 is considered significant

The most common clinical presentation in both
male and female groups was STEMI with rates of
70.92% and 57.5 % respectively.
Baseline angiographic characteristics of both male and female patients are shown in table 3
Table 3:Baseline Angiographic characteristics
Variables
Male (n=110)
Female(n =40)
p-Value
No. Of Diseased Vessels
SVD
45(40.92)
24(60)
DVD
49(44.54)
9(22.5)
0.045*
TVD
16(14.54)
7(17.5)
Lesion Location
LM
01(0.90)
03(7.5)
0.013
LAD
84(76.36)
27(67.5)
0.513
RCA
36(32.72)
20(50)
0.126
LCX
28(25.45)
11(27.5)
0.728
D1
09(8.18)
01(2.5)
0.613
OM
15(13.63)
02(5)
0.413
RAMUS
09(8.18)
00(0)
0.185
Data listed as number of patients (percent of group), p value of < 0.05 is considered significant

Single vessel disease (SVD) was found to be
lesion was predominantly located in Left anterior
common among female group(60%)and double
descending (LAD) artery(76.36% vs 67.5%
vessel disease (DVD) was common among males
respectively)
(44.54%).In both male and female patients the
Type of lesion for both male and female patients is shown in Table 4.
Table 4: Type of lesion on Coronary angiography
Type of lesion
Male (n=110) Female (n=40)
p-Value
A
89(80.90)
31(77.5)
0.257
B
10(9.10)
7(17.5)
C
11(10)
2(5)
Data listed as number of patients (percent of group), p value of < 0.05 is considered significant

ACC/ AHA type A lesion was predominantly
present in both male and female patients with rates
of 80.90 % and 77.5% respectively.
Stents used are shown in Table 5.
Table5: Stents used
Stents Used
Everolimus(EES)
Sirolimus(SES)
Zotarolimus (ZES)

Male(n = 110)
86(78.18)
9(8.18)
15(13.64)

Female(n =40)
30(75)
1(2.5)
9(22.5)

Data listed as number of patients (percent of group)

In all 150 patients drug eluting stent (DES) was
used. Everolimus eluting stent (EES) was most

commonly used, 78.18% in males and 75% in
females.
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Intracoronary medications used are shown in Table 6.
Table 6: Intracoronary medications used
Medication Used
NTG
Nikoran
Abciximab

Male(n=110)
34(30.90)
17(15.45)
20(18.18)

Female(n=40)
4(10)
1(2.5)
4(10)

Total(n=150)
38(25.33)
18(12)
24(16)

Data listed as number of patients (percent of group)

Intracoronary
nitroglycerin
(NTG)
was
administered in 38 (25.33%) patients overall.
Intracoronary abciximab was used in 24(16%)

patients overall and intracoronary nikoran was
administered in about 18(12%) patients.

Procedural complications are shown in Table 7.
Table 7: Procedural Complications.
Variables
Male(n=110) Female(n=40)
Slow /No reflow
17(15.45)
2(5)
Dissection
7(6.36)
0(0)
Perforation
0(0)
0(0)
Tamponade
0(0)
0(0)
Data listed as number of patients (percent of group)

Slow/ no reflow occurred in 19 (12.66%) patients
overall of which 17 were males and 2 were
females. Seven patients had (4.66%) coronary

Total(n=150)
19(12.66)
7(4.66)
0(0)
0(0)

dissection in which all were males. None had
perforation / tamponade.

The in hospital outcome is shown in Table 8 .
Table 8: In hospital outcome
Variables
In-Hospital MACE
Death
Stent Thrombosis
TLR-PCI

Male(n = 110)
5(4.54)
1(0.90)
2(1.81)
2(1.81)

Female(n =40)
0(0)
0(0)
0(0)
0(0)

p-Value
0.170
0.545
0.391
0.391

Data listed as number of patients (percent of group), p value of < 0.05 is considered significant

The male patients had higher rate of inhospital
MACE (4.54% vs 0%; p=0.170). Two (1.81%)
male patients had stent thrombosis and two

(1.81%) male patients underwent TLR -PCI. One
male patient died due to non cardiac cause.

One year follow up outcome is shown in Table 9.
Table 9 : One year follow up outcome.
Variables
Male(n=110)
Female(n=40)
p-value
MACE
14(12.72)
4(10)
0.649
MI
2 (1.81)
1 (2.5)
0.792
Cardiac death
2 (1.81)
1 (2.5)
0.792
TLR - PCI
8 (7.27)
1(2.5)
0.276
TVR - PCI
2 (1.81)
0
0.391
CABG
0(0)
1(2.5)
0.096
Data listed as number of patients (percent of group), p value of < 0.05 is considered significant

The 1year follow up MACE was almost similar
between 2groups. Two (1.81%) male patients had
MI and 1 (2.5%) female had MI. Eight (7.22%)
males and 1(2.5%) female patient underwent
TLR-PCI. Two (1.81%) male patients underwent

TVR-PCI. One (2.5%) female patient underwent
CABG. Total 3 patients died, out of which, 2
(1.81%) were males and 1(2.5%) was female
patient.
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DISCUSSION
In developing countries, the burden of cardiovascular disease is rapidly increasing, mainly due to
lifestyle changes along with increase in incidence
of risk factors among younger population. In India
in the last three decades (11,12) the prevalence of the
cardiovascular risk factors including DM, HTN,
smoking, dyslipidemia etc has markedly increased
especially in the younger population.
In our study, smoking history was present in 28%
of patients, in which all were male patients, which
was comparable with study done by jayachandra et
al.(13) which reported positive smoking history in
22% of young subjects (<45years).In our study,
hypertension was found in 34.54% of male
patients and 20% of female patients. In a study
done by franklin H et al.(14) reported 19% of male
patients and 32% of female patients were
hypertensive.In our study, diabetes was noted in
32.72% of male patients and 17.5% of female
patients which was higher than previous study by
jayachandra et al.(13) with rates of 8% in young
males and 11% in young females . This is because
our study group included only patient with
documented CAD.
In the present study, the family history of CAD
was more common in young females which was
found in 40% of patients compared to 6% in
young males. Compared to study by franklin et
al.(14) which was higher than the present study
with rates of 58% in male and 55% in females.
This difference is due to difference in sample size.
The Dyslipidemia is well known risk factor
involved in the pathogenesis of CAD (15),which is
responsible for premature CAD specially in Asian
Indians. In present study, Dyslipidemia was found
in 30% of the total patients, of which 36% were
males and 12.5% were females. In contrast to our
study, a study done by jayachandra et al.(13)
showed that 12% of males and 11% of females
had Dyslipidemia.
Angiographic characteristics were compared
between male and female patients. SVD, DVD
and TVD were present in 41%, 44.5%, and 14.5%
of males and 60%, 22.5% and 17.5% of females
respectively .Where as Jason H. et al(16)reported
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SVD,DVD and TVD in 55%, 27%,15% of young
males and 60%,24.5% and 12.8% of young female
patients respectively.
Complications following PCI occurred at a low
frequency. Overall in hospital MACE rate was
3.33% , in hospital mortality was 0.9% in young
males and 0% in young females. This was almost
similar compared to study done by V.S srinivas et
al (17),were in hospital mortality was 0.70% in
young males and 0.22% in young females.Overall
1year mortality in young patients in our study was
2% , which was not very different from that
reported by Alhaddad ZI et al.(18) were the
mortality was 3.6%. There was no difference in
mortality between young male (1.81%) and young
female (2.5%) patients.
CONCLUSION
CAD risk factors and Multi vessel disease were
more common in young male patients as
compared to young female patients. Family history
of CAD and single vessel lesions were more
common in young female patients compared to
young male patients with CAD . The in-hospital
MACE was higher among young male patients
and follow-up incidences of major adverse cardiac
events were almost similar between two groups.
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Abstract
Title: A prospective randomised clinical trial for comparison of two techniques of insertion
of proseal laryngeal mask airway in adults – index finger insertion technique versus 90
degree rotational technique.
Introduction: ProSeal laryngeal mask airway is not easy to be inserted due to its larger cuff
especially in Indian population.The 90 degrees rotation technique for inserting the PLMA
is reported to be better than the standard index finger insertion technique to improve the
insertion success rate. The objective of this study was to evaluate and compare the ease
of insertion through the rotational and standard insertion technique in terms of number of
attempts, duration of insertion and occurrence of complications.
Methods: 120 adult patients were allocated to either a standard technique or a rotation
technique group with 60 patients in each group. In the rotation technique group the entire
cuff of the PLMA was placed in the patient's mouth in a midline approach without finger
insertion, rotated 90 degrees counter clockwise around the patient's tongue, advanced and
then rotated back until resistance was felt. The outcomes measured were success rate at
first insertion, insertion time, haemodynamic changes and complications.
Results: For the rotation technique group the success rate at first insertion was greater (98%
vs 78%, respectively; P = 0.001), and less time for insertion was required (11.88 +/- 3.62
sec vs 25.98 +/- 10.92 sec, respectively; P <0.0001). Changes in haemodynamic parameters
were not clinically significant.
Conclusion: The 90 degrees rotation technique for inserting the PLMA has a higher success
rate at first insertion than the standard index finger insertion technique with lesser insertion
time and fewer side effects.
Key Words: Airway seal pressure, fiberoptic bronchoscope, ProSeal laryngeal mask airway
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population. The 90° rotation technique for inserting
the PLMA is reported to be better than the standard

ProSeal laryngeal mask airway (PLMA) is not easy to
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index finger insertion technique to improve the insertion
success rate.
The objective of this study was to evaluate and compare
the ease of insertion through the rotational and standard
insertion technique in terms of number of attempts,
insertion time, airway sealing pressure, fiberoptic glottis
view, and hemodynamic changes.
Aims and objectives

Comparison of effectiveness between two insertion
techniques regarding:
1. Ease of insertion:
• Time of insertion and number of insertion attempts
• Airway sealing pressure
• Fiberoptic glottis view
2. Hemodynamic changes.

Methodology
The present study is conducted at KLE’S Dr. Prabhakar
Kore Charitable Hospital and Medical Research Centre,
Nehru Nagar, Belagavi, Karnataka, on patients undergoing
short elective surgical procedures requiring general
anesthesia between January 2015 and December 2015.
Study design

This was a randomized clinical trial.
Selection criteria
Inclusion criteria

1. The subjects are adult surgical candidates aged
18–60 years
2. American Society of Anesthesiology (ASA) Physical
Status I and II
3. Mallampati Grade I and II
4. Short elective surgery who require general
anesthesia in whom tracheal intubation is not
necessary
5. Both male and female patients will be included in
the study.
Exclusion criteria

1. The presence of any significant acute or chronic
lung disease
2. Pathology of the neck or upper respiratory tract
3. Potential difficult intubation
4. Increased risk of aspiration (hiatus hernia,
gastroesophageal reflux, or full stomach)
5. Pregnant women
6. Body mass index >30.

Sample size

A total sample size of 120 adult patients divided into
two groups.
• Group S: Standard insertion technique sixty cases
• Group R: Rotational insertion technique sixty cases.
Sample size calculation

With Type I error rate α =0.05 and Type II error rate
β =0.02 with a power of 80% and using the formula:
n=

2 (Z α + Z β)2 pq
(p0 - p1 )2

n = Number of samples
Zα =1.96
Zβ =0.84
n = 60.
Following the Departmental Research Committee and
Institutional Ethical Board approval, written informed
consent will be obtained from 120 adult patients aged
above 18 years, ASA I and II, scheduled for elective
short surgical procedures requiring general anesthesia.
Standard anesthesia monitors include noninvasive
blood pressure, pulse oximeter, electrocardiogram, and
end‑tidal carbon dioxide are applied. Baseline blood
pressure, heart rate, and peripheral O2 saturation are
recorded. Anesthesia protocol will be standardized.
Patients of both groups would be premedicated with
metoclopramide 10 mg, ranitidine 50 mg intravenously
15 min before surgery. Three sprays of 10% lignocaine
given to the posterior oropharynx. Midazolam
0.02 mg/kg, fentanyl 1 mcg/kg, ketamine 0.5 mg/kg are
administered intravenously. Following preoxygenation
for 2 min, anesthesia will be induced with propofol
titrated to loss of verbal contact with the patient, loss
of eyelash reflex, and relaxation of jaw. If coughing,
gagging, or body movement occurs during insertion
of device, propofol 1 mg/kg will be added to achieve
an adequate level of anesthesia. For the safety reason
of patients before the insertion of any of the devices
after loss of verbal contact, the anesthetist will check
that hand ventilation with a face mask is possible.
Once the patient becomes apneic and laryngeal mask
airway (LMA) insertion depth is achieved on the
basis of clinical judgment, (i.e., jaw relaxation), the
deflated PLMA size 3 in females and size 4 in males
will be inserted. The patients will be assigned to their
groups with a computer‑generated randomization
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list (www.randomizer.org), that is, standard and
rotational insertion techniques. In standard technique
(Group S), LMA will be placed using the Brain’s
insertion technique. The patient’s head is positioned
with head extended at the atlantoaxial joint and flexed at
the neck with nondominant hand. The LMA is held like
a pen and index finger placed at the junction of LMA
tube and cuff. Index finger is used to press the LMA
against hard palate and posterior pharyngeal wall until
definite resistance is felt at the base of the hypopharynx.
LMA is then held with nondominant hand and index
finger is removed.
In the rotation technique (Group R), the entire cuff
of the PLMA is placed in the patient’s mouth in a
midline approach without finger insertion, rotated
90° counter‑clockwise around the patient’s tongue,
advanced, and then rotated back until resistance is felt.
Following LMA insertion in both techniques, LMA
will be inflated with 20 ml of air in size 3 and 30 ml
in size 4 and seal obtained. Successful placement is
checked by chest expansion, reservoir bag movement,
and appearance of capnographic tracing. The depth of
anesthesia was increased so that the patient becomes
apneic then the patient was placed on closed circuit and
fresh gas flow kept at 3 L/h and the airway pressure
on the monitor at which the air leak is present or
when the airway pressure does not increase beyond a
certain pressure is noted as the airway seal pressure.
The position of the LMA was graded in accordance
with the fiberoptic scoring system:
• Grade 1 = Only vocal cords visible
• Grade 2 = Vocal cords and posterior epiglottis
visible
• Grade 3 = Vocal cords and anterior epiglottis visible.
• Grade 4 = Vocal cords not seen.
Anesthesia will be maintained with sevoflurane,
oxygen plus nitrous oxide spontaneously. Patients are
intraoperatively monitored for heart rate, noninvasive
blood pressure, and SpO2. All LMAs are removed in deep
plane of anesthesia. All study variables are recorded
by other anesthesiologists who are neither involved
in study nor aware of the nature of the study. The
surgeon is requested not to clean, drape, or position the
patient until 5 min has elapsed after placement of the
supraglottic device so as to avoid any stimuli likely to
interfere with the findings.

Results
In this present study, we compared the effectiveness
between two insertion techniques regarding insertion
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time, number of insertion attempt, airway seal pressure,
fiberoptic glottis view, and hemodynamic changes.
Demographic data were comparable in both the
groups (P > 0.05).
The success rate at first insertion was greater for
the rotation technique group than for the standard
technique group (98% vs. 78%, respectively; P = 0.001)
which is statistically significant. In our study, less
time was required for PLMA insertion in rotational
group as compared to standard group (11.88 ± 3.62 s
vs. 25.98 ± 10.92 s; P < 0.0001) which is statistically
significant.
The blood pressure change was statistically significant
during insertion and at 2 min after insertion, during
insertion for rotational group compared to standard
group was 90.77 ± 7.34 mmHg vs. 99.8 ± 12.34 mmHg
and at 2 min after insertion for rotational group
compared to standard group was 91.77 ± 7.34 mmHg
vs. 101.78 ± 12.37 mmHg.
The success rate at first insertion was greater for
the rotation technique group than for the standard
technique group (98% vs. 78%, respectively; P = 0.001)
which is statistically significant. The insertion time was
shorter (16 ± 6 s vs. 30 ± 24 s, respectively; P < 0.001).
In our study, it was 11.88 ± 3.62 s vs. 25.98 ± 10.92 s;
P < 0.0001 which is statistically significant.

Discussion
Airway management is the obligatory skill in
anesthesiology and the most common reason for
major anesthesia‑related morbidities and mortalities is
inability to secure the airway. LMA has a recognized
role in modern anesthesia practice. It is frequently used
for airway management of spontaneously breathing
patients undergoing elective short surgical procedures.
To provide emergency ventilation in difficult airway
scenarios, PLMA is used in recent times. The PLMA
is an advanced form of LMA airway that may be used
for the same indications as the LMA Classic. The
PLMA is devised to gain additional benefits over the
LMA Classic that extends the range of procedures for
which an LMA airway is indicated. LMA Classic is used
with low‑pressure positive‑pressure ventilation (PPV),
the PLMA is specifically devised for use with PPV
with and without muscle relaxants at higher airway
pressures. Some degree of skill is required for correct
placement of LMA and if LMA insertion is suboptimal,
it can cause partial or complete airway obstruction.
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Standard Brain’s LMA insertion technique is difficult
to execute. Problems are usually encountered when
getting the tip of LMA mask to deflect or buckle into
back of the mouth and require excessive force to place
LMA at proper position which results in multiple
insertion attempts, prolonged insertion time, trauma
to airway, and failure of LMA insertion. Nevertheless,
the manufacturer’s instructions are strictly followed,
but still it is difficult to negotiate the LMA through
the pharynx posteriorly. Complications such as failure
insertion attempts, hypoxemia, laryngospasm, and
oral trauma are frequently observed with the standard
LMA insertion technique.[1] Brodrik has mentioned
LMA insertion failure due to downfolding of epiglottis
and backward rotation of LMA mask in 10% of his
study population with standard Brain’s LMA insertion
technique.[2] Rotational insertion technique has not been
broadly investigated in adult populations with regard to
success rate and ease of LMA insertion. Less number of
studies have been done regarding the rotational LMA
insertion as an alternative method of LMA insertion
in adult population.[3-5]
This study demonstrates that the 90° rotation technique
has advantages over the standard technique for insertion
of PLMAs in anesthetized patients. The PLMA was
reportedly more difficult to insert than the classic
LMA.[6,7] Its larger cuff makes it difficult to place in
the oral cavity and leaves narrow space for insertion of
an index finger or thumb. The 90° rotation technique
does not require the insertion of a finger, avoids finger
trauma, and gloves contamination with blood or saliva.
Many techniques have been proposed to improve the
success rate of PLMA insertion.[8] The 90° rotation
insertion technique is suitable because it does not require
additional devices, consists of insertion of the PLMA
into the oral cavity, rotation around the tongue, and
advancement. We were initially concerned that it may
be problematic to rotate the large cuff in the mouth,
but it was so and we never failed to insert PLMAs
using the rotation insertion technique. In this study, the
rotation technique causes less pharyngeal trauma. The
decreased incidence of complications may be associated
with reduced resistance between the tip of the PLMA
head and the pharyngeal wall.
In our study, we have compared the effectiveness of
two techniques of insertion of PLMA with respect to:
1. Ease of insertion:
• Time of insertion and number of insertion
attempts
• Airway sealing pressure
• Fiberoptic glottis view

2. Hemodynamic changes in 120 adult patients with
60 patients in each group of insertion technique
presenting for short surgical procedure requiring
general anesthesia in whom tracheal intubation is
not necessary.
There was statistically significant difference between
standard technique and 90° rotational technique of
insertion of PLMA with respect to attempts of insertion,
insertion time, heart rate, and mean arterial pressure.
In a study conducted by Jeon et al.[9] where they have
compared standard technique with 90° rotational
technique of insertion of PLMA in 120 adult patients.
Their rotational technique of insertion is identical to
that of ours. Their success rate at first insertion was
greater for the rotation technique group than for the
standard technique group (100% vs. 83%, respectively;
P = 0.003), whereas in our study also the success rate
at first insertion was greater for the rotation technique
group than for the standard technique group (98% vs.
78%, respectively; P = 0.001) which is statistically
significant. In their study, less time was required for
PLMA insertion in rotational group as compared to
standard group (11 ± 3 s vs. 19 ± 16 s, respectively;
P = 0.03), whereas in our study (11.88 ± 3.62 s vs.
25.98 ± 10.92 s; P < 0.0001) which is statistically
significant. In their study, the blood pressure change
showed group‑insertion interaction effect (P < 0.001).
In our study, the blood pressure change was statistically
significant during insertion and at 2 min after insertion,
during insertion for rotational group compared to
standard group was 90.77 ± 7.34 mmHg vs. 99.8 ± 12.34
mmHg and at 2 min after insertion for rotational group
compared to standard group was 91.77 ± 7.34 mmHg
vs. 101.78 ± 12.37 mmHg.
In another study conducted by Kim et al.[10] where they
have compared standard technique with 90° rotational
technique of insertion of PLMA in total 94 adult patients.
Again, their rotational technique of insertion is identical
to that of ours. Their success rate at first insertion was
greater for the rotation technique group than for the
standard technique group (100% vs. 81%, P = 0.003),
whereas in our study also the success rate at first
insertion was greater for the rotation technique group
than for the standard technique group (98% vs. 78%,
respectively; P = 0.001) which is statistically significant.
In their study, less time was required for PLMA
insertion in rotational group as compared to standard
group (11 ± 3 s vs. 19 ± 15 s, P = 0.002), whereas in our
study (11.88 ± 3.62 s vs. 25.98 ± 10.92 s; P < 0.0001)
which is statistically significant.
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In another study conducted by Yun et al.[11] where they
have compared standard technique with 90° rotational
technique of insertion of PLMA in total 92 pediatric
patients. Their rotational technique of insertion is
identical to that of ours. Their success rate at first
insertion was greater for the rotation technique group
than for the standard technique group (95.7 vs. 76.1%,
P < 0.001), whereas in our study also the success rate
at first insertion was greater for the rotation technique
group than for the standard technique group (98% vs. 78%,
respectively; P = 0.001) which is statistically significant.
The overall success rate ‑ that is, successful insertion
within three attempts ‑ was 100% for the both techniques
which is identical to our study. In their study, systolic,
diastolic, and mean blood pressure and heart rate increased
significantly with the standard technique (P < 0.001). In
our study, heart rate and mean arterial pressure increased
significantly with standard technique (P < 0.05).
In a study conducted by Yun et al.[12] where they have
compared standard technique with 90° rotational
technique of insertion of PLMA in total 126 pediatric
patients aged 3–9 years. Their rotational technique
of insertion is identical to that of ours. Their success
rate at first insertion was greater for the rotation
technique group than for the standard technique
group (97% vs. 70%, P < 0.001), whereas in our study
also the success rate at first insertion was greater for
the rotation technique group than for the standard
technique group (98% vs. 78%, respectively; P = 0.001)
which is statistically significant. The insertion time was
shorter (16 ± 6 s vs. 30 ± 24 s, respectively; P < 0.001).
In our study, it was 11.88 ± 3.62 s vs. 25.98 ± 10.92 s;
P < 0.0001 which is statistically significant. In their
study, the blood staining of PLMA was less with
rotation technique group compared to standard group
(10% vs. 25%, P = 0.03). In their study, mean blood
pressure increased significantly with the standard
technique (62 ± 12 to 69 ± 17 mmHg; P = 0.01). In our
study, heart rate and mean arterial pressure increased
significantly with standard technique (P < 0.05).
In a study conducted by Kumar et al.[13] where they
have compared standard technique with 90° rotational
technique of insertion of PLMA in total of 100 adult
patients. Again, their rotational technique of insertion is
identical to that of ours. The frequency of LMA insertion
attempts was observed at first attempt (84%), at second
attempt (96%), and at third attempt (100%) with both
the standard and rotational LMA insertion techniques.
Statistically insignificant differences were detected for the
time duration of LMA insertion among the study groups
which is in contrast to our study where the success rate
72

at first insertion was greater for the rotation technique
group than for the standard technique group (98% vs. 78%,
respectively; P = 0.001) which is statistically significant.
In their study, the rotational LMA insertion technique
was found to be completed in <30 s in 86% compared
to 78% with standard LMA insertion technique which
was not statistically significant (P = 0.456), which is in
contrast to our study (11.88 ± 3.62 s vs. 25.98 ± 10.92 s;
P < 0.0001) which is statistically significant.
In another study conducted by Haghighi et al. where
they have compared two methods of LMA insertion
classic versus simplified (AIRWAY) method in
100 patients of ASA Grades I and II. In the AIRWAY
group, the deflated LMA is entered into the mouth in
an 180° inside‑out position compared to the classic
method without using fingers and is proceeded until it
enters the pharynx (sudden loss of resistance) and then
returned 180° back to its normal position to be fixed in
the right place. The attempt numbers, time to insertion,
complications such as laryngospasm, blood‑stained
LMA, and gastric inflation are being investigated.
Successful first attempt in AIRWAY group (86%)
had no meaningful statistic difference with the classic
group (80%) (P > 0.05) which is in contrast to our study
where the success rate at first insertion was greater for
the rotational technique group than for the standard
technique group (98% vs. 78%, respectively; P = 0.001)
which is statistically significant. The time for successful
insertion was meaningfully less in the group compared
to the classic one (P < 0.0001). In our study, it was
11.88 ± 3.62 s vs. 25.98 ± 10.92 s; P < 0.0001 which is
statistically significant.
Our study has some limitations. First, it was impossible to
blind the anesthesiologists to the insertion technique, which
may have been a source of bias even though assessment
of insertion time, blood pressure change, airway sealing
pressure, and fiberoptic glottis view was conducted by
another person blinded to the insertion method.

Conclusion
From our study, we conclude that:
• The chance of insertion at first attempt is greater
with 90° rotational technique compared to standard
technique of insertion of PLMA
• Time required for insertion of PLMA is less with
90° rotational technique compared to standard
technique of insertion of PLMA
• Airway sealing pressure with 90° rotational
technique is similar to the standard technique of
insertion
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•

Fiberoptic glottis view with 90° rotational technique
is similar to the standard technique of insertion
Hemodynamic changes with respect to increase
in heart rate and mean arterial pressure are more
for standard technique compared to 90° rotational
technique of insertion of PLMA.

•
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Abstract
Background: In spite of repeated use of oxytocin, the minimum effective dose oxytocin is not clear. Oxytocin when administered
in excess dose may cause unwanted cardiovascular effects like tachycardia and hypotension and when the dose is
inadequate it can result in uterine atony and increased uterine bleeding. We compared three different regimes of oxytocin in
patients undergoing elective caesarean delivery, to compare haemodynamic changes and uterine contraction.
Methods: Ninety patients undergoing elective caesarean delivery were administered an i.v bolus of either 3U or 5U and without
bolus of oxytocin after delivery, followed by an oxytocin infusion of 20 U/h. Spinal anaesthesia was administered to all patients
and with MAP more than 60 mmHg received respective oxytocin doses. We compared changes in MAP, heart rate, uterine tone,
blood loss, the need for additional uterotonic and antiemetic drugs.
Results: In our study maximum hypotension was in 5U oxytocin bolus with infusion group i.e. twenty three patients (76%)
when compared with three patients (10%) in 3U bolus with infusion group and five patients (16%) in only infusion group. The
pulse rate was increased to a greater extent in 5U bolus group than 3U and without bolus groups. Uterine tone was very good in
patients who received 5U, good in 3U and inadequate to adequate in without bolus. Eleven patients (37%) in 20U infusion group
were required additional uterotonic drugs when compared to two patients (7%) in 5U and 3U with infusion groups. The antiemetics
used were highest after 5U (63%) than 3U (10%) and without bolus (3%).
Conclusion: Lower dose of oxytocin bolus is better than higher bolus dose and without bolus dose based on the oxytocin effect on
haemodynamic changes and uterine contraction.

Introduction
Oxytocin is the most widely used uterotonic
harmone in obstetrics after caesarian section to maintain
adequate uterine tone which is essential in preventing
blood loss and postpartum hemorrhage.(1) Oxytocin
when administered in excess dose may cause
+unwanted cardiovascular effects like tachycardia
and hypotension, ischemia, ST-T segment changes,
pulmonary edema, chest pain and other side effects like
nausea, vomiting, headache, flushing, severe water
intoxication and convulsion and when the dose is
inadequate it can result in uterine atony and increased
uterine bleeding.(2-8) In spite of repeated use of
oxytocin, the minimum effective dose of oxytocin and its
proper regimen of administration is not clear.
We aimed to estimate the haemodynamic and
uterine contraction effects of three different regimes of
oxytocin in patients undergoing elective caesarean
section.
Materials and Methods
Ninety healthy term pregnant women posted for
elective caesarean section were selected in this doseranging, randomized, double-blind study after obtaining
written informed consent from the patient and the
clearance from the Ethical Committee of the institute.
The parturient of age group 18-35years, ASA physical
status I and II, with uncomplicated pregnancies posted
for elective caesarean section under spinal anaesthesia
were included in the study. The parturient with active
Indian Journal of Clinical Anaesthesia, 2017;4(1): 74-73

labour, foetal distress, multiple gestation, with
complicated pregnancies like preeclampsia and
eclampsia, diabetes mellitus, cardiac diseases, uterine
fibroids, previous classical uterine incision, abnormal
placental presentation and patients with coagulopathy
were excluded from the study.
The patients were advised not to take any solid food
for 6 hours and allowed to drink only plain water up to 2
hours before the operation. After arriving in the
operating room an IV line was secured 18G cannula and
parturient was preloaded with Ringer’s lactate solution
at the rate of 15 ml/kg. Thirty minutes before
administering spinal anesthesia, premedication was
given to all parturient with intravenous metaclopromide
10 mg and ranitidine 50 mg. Before administering
anaesthesia baseline blood pressure (MAP) and heart
rate (HR) were recorded. The parturients were allocated
to following groups, Group 1: 3 U i.v. oxytocin bolus +
20 U in 500ml RL @ 20 U/h Group 2: 5 U i.v. oxytocin
bolus + 20 U in 500ml RL @ 20 U/h Group 3: No i.v.
oxytocin bolus, only 20 U in 500ml RL @ 20 U/h.
Randomization was done following a computergenerated random numbers and sealed opaque envelope
in order to make patients concerned as well as data
collector were unaware of the mode of oxytocin
administration. Spinal anesthesia was administered with
12 mg hyperbaric bupivacaine 0.5% with a 26G Quincke
spinal needle through the L3-L4 intervertebral space
with the patients in the sitting position. Surgery was
allowed to proceed after making the patient supine with
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left lateral tilt and when the sensory block was up to T4.
As per the group allocated, oxytocin was administered to
parturients after child birth. Before giving the injection
oxytocin, the MAP and HR were recorded. The
cardiovascular changes like MAP, HR and
electrocardiogram (ECG) were recorded throughout the
operative period. After administration of oxytocin the
heart rate and NIBP was recorded every minute for 5
min, followed by every 2.5 min for 25 min and every 5
min for 30 min. Any ECG changes were monitored. Side
effects of oxytocin like nausea, vomiting, chest pain and
flushing were recorded. Patients having hypotension
with a fall in MAP less than 60mmHg were excluded
from the study and were treated with IV bolus of
ephedrine.
The obstetrician selected for study with an
experience of 4 years or more assessed the uterine tone
3 minutes after the start of injection oxytocin and
reassessed at 5, 10, 15 and 20 minutes after the delivery
of placenta, gave the comment as adequate or
inadequate. A 5 – point scale was used for this
assessment. The scale used was as follows: 1. Atonic 2.
Partial but inadequate contraction
3. Adequate
contraction 4. Well contracted 5. Very well contracted.
A rescue dose of 3U oxytocin as a bolus was given
if the uterine tone was not satisfactory. After two rescue
doses of oxytocin if the uterine tone was inadequate,
other uterotonic agents like methylergonovine maleate
0.2 mg i.m;. carboprost tromethamine 0.25 mg i.m;
misoprostol 800– 1000 mg rectal was administered as
per the advice of obstetrician.
Mean(SD) was used to represent patient
characteristics and obstetric and intraoperative data.
Student’s t-test and Chi-square test were used to analyze
numerical data and categorical data respectively (%). For
all the tests p<0.05 was considered as statistically
significant, p<0.005 as highly significant and p<0.001
considered as very highly significant. Data entry was
done using MS Excel 2007 computer software and
analyzed using SPSS version 20.0. Significance of study
parameters between three groups of patients was
checked by utilizing Analysis of variance (ANOVA)
test. Numerical variables were presented as mean and
standard deviation (SD). Chi-square test has been used
to find the significance of study parameters and
categorical variables were presented as frequency (%).
For all the tests p<0.05 was considered as statistically
significant, p<0.005 as highly significant and p<0.001
considered as very highly significant.
Results
In our study maximum hypotension was in 5U
oxytocin bolus with infusion group i.e. twenty three
patients(76%) when compared with three patients
(10%) in 3U bolus with infusion group and five
patients)(16%) in only infusion group. The findings in
our study show that there was the maximum reduction
in MAP in 5U oxytocin bolus with infusion group
Indian Journal of Clinical Anaesthesia, 2017;4(1): 74-79

after 1 min which is statistically significant with a
p=0.015. The fall in MAP continued to be statistically
significant in 5U oxytocin bolus with infusion group
from 2 min to 5 min and very highly significant up to 10
min.
Table 1: Comparison of MAP (mm Hg) among
three Groups from baseline to the changes at the
time interval from (1-10) min
BP diff. Groups
Time(min)
Baseline
1
MAP
2
(mmHg)
3
1
1
2
3
2
1
2
3
3
1
2
3
4
1
2
3
5
1
2
3
10
1
2
3

N

Mean

30
30
30
30
30
30
30
30
30
30
29
30
30
29
30
30
28
30
29
24
28

75.53
72.27
77.93
72.43
69.33
73.63
71.77
67.83
73.30
71.00
67.07
72.87
71.07
66.97
71.77
71.60
66.64
72.27
73.21
64.88
75.07

SD

F score and
p
value
1.805
2.928
1.302 P=0.074 ns
1.603
9.008
0.069
6.764 P=0.069 ns
5.846
8.439
4.424
7.887
P=0.015 s
5.325
7.483
4.754
8.606
5.501 P=0.011 s
7.492
3.868
7.646
P=0.025 s
6.224
7.609
5.045
7.680
P=0.009 s
6.659
8.274
10.176
9.607
P<0.001 vhs
7.902

ns: not significant, s: significant, hs: highly significant,
vhs: very highly significant
The maximum pulse rate of each patient in all the
groups in 60 min after oxytocin administration was
taken. The Mean and Standard deviation of maximum
pulse rate in Group 1 (88.87±11.03), in Group 2
(99.87±8.28) and Group 3 (95.43±14.56). There was rise
in pulse rate in all the groups(Graphs 1, 2, 3), but it was
more marked in 5U oxytocin bolus with infusion
group as shown in the Graph(2) which is statistically
highly significant p<0.005.
Table 2: Changes in pulse rate
Baseline pulse
rate
Max.pulse rate

Group

N

Mean

SD

F score

1
2
3
1
2
3

30
30
30
30
30
30

83.67
89.53
88.47
88.87
99.87
95.43

10.76
8.82
14.06
11.03
8.23
14.56

2.24
P=0.11 ns
6.93
p<0.005 hs

ns: not significant, hs: highly significant
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The comparison of uterine tone in all three groups are
shown in Table 3.

Graph 1: Comparison of increase in pulse rate in
Group 1

Table 3: Comparison of Uterine Tone
Tone
(min)
5

Group

N

Mean

SD

F

1
2
3
1
2
3
1
2
3
1
2
3

30
30
30
30
30
30
30
30
30
30
30
30

3.87
4.10
2.37
4.10
4.33
2.50
4.33
4.47
2.37
4.37
4.43
2.57

0.900
0.712
0.556
0.960
0.661
0.572
0.661
0.730
0.490
0.669
0.728
0.504

48.996
P<0.001 vhs

10

15

20

53.143
P<0.001 vhs
102.808
P<0.001 vhs
81.991
P<0.001 vhs

This graph demonstrates rise in pulse rate in Group
1 but the rise is minimal.

vhs: very highly significant
The above table shows very highly significant
difference among the three groups. In 3U oxytocin with
infusion group there is well contracted uterine tone, in
5U oxytocin with infusion group very well contracted
and in 20U infusion group adequate contraction at the
end of 20 min.
Eleven patients (37%) in 20U infusion group were
required additional uterotonic drugs when compared to
two patients (7%) in 5U and 3U with infusion groups.

Graph 2: Comparison of increase in pulse rate in
Group 2

Table 4: Additional Uterotonic drugs
Drugs Nil

Count
%
Prostaglandin Count
%
Total
Count
%

Group 1 Group 2 Group 3
28
28
19
93
93
63
2
2
11
7
7
37
30
30
30
100
100
100

.

This graph demonstrates rise in pulse rate in Group
2, the rise being significant.
Graph 3: Comparison of increase in pulse rate in
Group 3

Eleven patients out of 30 (63%) in 5U oxytocin with
infusion group had vomiting when compared to three
patients(10%) in 3U oxytocin with infusion group and
one patient(3%) in only infusion group. So the antiemetic
drugs administered for vomiting was comparatively
higher in 5U oxytocin with infusion group.

This graph demonstrates the rise in pulse rate in
Group 3, but the rise in minimal.
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Graph 4: Comparison of uterine tone in Group 1, 2
and 3

Table 6: Average blood loss
Blood Group
Loss 1
2

N
30
30

Mean
528.67
516.00

SD
28.616
17.140

3

30

537.67

26.741

F
5.834
P<0.005hs

hs: highly significant
The above table shows statistically highly
significant among the three Groups, but clinically
insignificant.

The graph showing uterine tone between the three
Groups at the interval of 5, 10, 15 and 20 min.
Graph 5: Antiemetics

Graph 6: Additional uterotonic drugs

Table 5: Antiemetic drugs
Drugs Nil

Count
%
Antiemetic Count
%

Total

Count
%

Group 1
27
90
3
10
30
100

Group 2 Group 3
11
29
37
97
19
1
63
3
30
100

30
100
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Discussion
Obstetric hemorrhage and uterine atony are the two
main complications for mothers undergoing caesarean
delivery. In uterine atony, uterus does not contract after
delivery; it will remain relaxed and open resulting in
heavy bleeding.(2) Oxytocin is released from the pituitary
gland after distention of the uterus and cervix during
labor, decreases blood pressure, increases the HR, and
induces uterine contraction.(3-6) Oxytocin induced uterine
contractions assists the uterus in clotting the placental
attachment point and prevents severe blood loss.(5-7) It is
routinely administered by intravenous bolus and infusion
after both normal and caesarian delivery to initiate and
maintain adequate uterine contractility after placental
delivery.(8,9) However, the optimal dose, route and proper
regime of oxytocin administration are not yet clear.(10) It
is suggested that excessive doses of oxytocin to achieve
adequate uterine tone during elective caesarean delivery
needs re-evaluation.(11,12) Since larger and rapid bolus
doses of oxytocin administration are associated with
many unwanted effects like hypotension, nausea,
vomiting, chest pain, headache, flushing and myocardial
ischemia especially in women with cardiovascular
instability, bolus is not administered permanently.(14,15) It
is observed that adequate uterine tone
can
be
achieved with small bolus doses like 0.5-3 IU of
oxytocin(16,17) but the incidence of hypotension increases
significantly after 5 IU. Different doses and routes of
administration of oxytocin have been tried previously,
but further studies are needed to establish the effective
dose of oxytocin.(18-20)
The findings in our study show that there was the
maximum fall in MAP (mean arterial pressure) in 5U
oxytocin bolus with infusion group after 1 min which
is statistically significant with a p=0.015. In the studies
of Thomas et al(14) and Sartain et al(13) the fall of MAP
was before 1 min. The difference is mainly because
our monitor recorded BP at 1 min interval, whereas as
Thomas et al(14) had an invasive monitoring. The fall in
MAP continued to be statistically significant in 5U
oxytocin bolus with infusion group from 2 min to 5
min and very highly significant up to 10 min. In the
study of Thomas et al(14) the fall in MAP was before 1
min and regained to normal after 2 min. Their mode of
injecting oxytocin was different. They diluted 5U of
oxytocin in normal saline either in 5ml or 15 ml and the
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Shetty Guruprasad et al.

Comparison of three different regimes of oxytocin in caesarean section

rate of injection was slower to that of ours. In the study
of Sartain et al(13) oxytocin bolus was injected i.v.
without dilution. In their study the fall in MAP
continued to be over 10 min which is comparable to our
study.
The maximum pulse rate of each patient in all the
groups in 60 min after oxytocin administration was
taken. The Mean and Standard deviation of maximum
pulse rate in Group 1 (88.87±11.03), in Group 2
(99.87±8.28) and Group 3 (95.43±14.56). There was rise
in pulse rate in all the groups(Graphs 1, 2, 3), but it was
more marked in 5U oxytocin bolus with infusion
group as shown in the Graph(2) which is statistically
highly significant p<0.005. The degree of rise in pulse
rate decreases with a decrease in bolus dose and
without bolus dose of oxytocin. This marked increase
in 5U oxytocin bolus with infusion group is similar
to studies of Sartain et al(13) and Thomas et al(14) Our
results regarding heart rate match with the study of
Pinder et al.(12) The degree of rise in pulse rate
decreases with a decrease in bolus dose and without
bolus dose of oxytocin. This again is in agreement
with the studies of Sartain et al(13) who administered 5 U
and 2 U boluses.
The percentage of patients with adequate UT at 3U,
5U and infusion group, are shown in Table 3. The above
table shows very highly significant difference among the
three groups. In 3U oxytocin with infusion group there is
well contracted uterine tone, in 5U oxytocin with
infusion group very well contracted and in 20U infusion
group adequate contraction at the end of 20 min. The
total number of patients in each group who required
rescue doses of oxytocin (2.5–5 units) to treat uterine
atony is shown in Table 5. Eleven patients (37%) in 20U
infusion group were required additional uterotonic drugs
when compared to two patients (7%) in 5U and 3U with
infusion groups. This is in concurrence with studies of
Munn et al.(22) In their study the uterine tone was
proportional to the bolus dose of oxytocin whereas in
other studies there was not much difference in the tone
of uterus. However their oxytocin boluses were different
from our studies.
As far as blood loss is concerned the comparison
between three groups (Table 6) shows p<0.005 which is
statistically highly significant. But a blood loss of 5001500 ml (Graph 5) in caesarean section is acceptable.
Hence this statistical change is clinically insignificant.
Our study is comparable to study conducted by
Roach et al,(23) in their study there was a non-significant
difference considering bleeding and received serum
among three groups.
Conclusion
Oxytocin is routinely used as uterotonic during
caesarean section. There is no agreement about the
dosage, regimen and speed of injection. Many workers
have tried different boluses and infusion of oxytocin
with the expectation of maximum uterotonic effect and
Indian Journal of Clinical Anaesthesia, 2017;4(1): 74-79

minimal haemodynamic changes. In the same quest we
tried 3 regimes of oxytocin viz, 3U i.v. oxytocin bolus
with 20 U / h, 5U i.v. oxytocin bolus with 20 U / h and
only 20 U/ h without bolus. At the end of the study we
found that 5U bolus with infusion had the best uterotonic
effect. However, it was associated with remarkable
hypotension and tachycardia and also side effects like
nausea and vomiting. In the other group of 3U bolus with
infusion had good uterine contraction with lesser
cardiovascular disturbances and lesser side effects like
nausea and vomiting, whereas in the last group of only
infusion the uterotonic effect was not satisfactory in the
majority of the patients which required additional
uterotonics, but the haemodynamic and other side effects
were minimal.
Considering the uterotonic effect, haemodynamic
changes which required treatment and other side effects,
we conclude that regimen of 3U i.v. oxytocin bolus with
infusion is preferred.
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Abstract
Background and Objectives: The present study was undertaken to compare the glottic view
during intubation using Airtraq and Macintosh laryngoscopes in adult patients undergoing
surgeries under general anesthesia with a simulated cervical spine immobilization.
Methods: This 1‑year randomized clinical study was conducted between January 2015 and
December 2015 on 60 American Society of Anesthesiologists Grade I and II patients of
either gender, aged between 18 and 60 years. The study population was randomly divided
into two groups. Group A (n = 30): intubation performed using Airtraq laryngoscope.
Group L (n = 30): intubation performed using Macintosh laryngoscope.
Results: In the present study, 76.67% of patients in Group A had a Cormack–Lehane
Grade 1 view of glottis compared to 13.33% in Group L. While most of the
patients (56.67%) in Group L had Cormack–Lehane Grade 2 view of glottis compared to
23.33% in patients of Group A. Thus, Airtraq laryngoscope had better Cormack–Lehane
grade of glottic view with P = 0.001. It was observed in our study that the mean heart
rate, mean systolic blood pressure, mean diastolic blood pressure, and mean arterial
pressure were higher in Group L compared to Group A at 1 min, 3 min, and 5 min
intervals.
Conclusion: These findings suggest that tracheal intubation with Airtraq offers better view
of glottis with minimal changes in hemodynamic parameters in patients with a simulated
cervical spine immobilization compared to Macintosh laryngoscope.
Key Words: Airtraq video laryngoscope, cervical spine immobilization, Macintosh
laryngoscope
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Introduction
Conventionally, Macintosh laryngoscope is used for
tracheal intubation. However, with cervical spine
immobilization, it is more difficult to visualize the larynx
using the Macintosh laryngoscope.[1,2]
This has prompted the development of newer
alternatives to Macintosh laryngoscope to improve
the glottic visualization and ease of intubation in
patients with cervical spine immobilization such as
Airwayscope, Glidescope, C–MAC, and Airtraq.[2‑5]
The Airtraq (AirTraq, Prodol Meditec, Vizcaya, Spain)
is an intubation device that has been developed to
aid laryngoscopy. It provides a high quality glottic
view eliminating the need for alignment of the oral,
pharyngeal, and laryngeal axis.[5]
The unique curving blade of the Airtraq® is designed to
fit the oropharyngeal anatomy. It possesses considerable
advantages in the setting of cervical spine immobilization[5]
when direct laryngoscopy is difficult or not recommended.[6]
The Airtraq facilitates tracheal intubation with the neck
in neutral position, which is similar to the neck position
maintained by a rigid cervical collar.[7] However, a rigid
cervical collar in combination with forehead strapping and
manual in‑line stabilization (MILS) virtually obliterates
even the small neck movements which normally facilitate
airway insertion.[8]
There are limited number of studies reported in
literature comparing glottic visualization obtained
by Airtraq and Macintosh laryngoscopes. Hence, an
attempt is made to compare the glottic visualization
between Macintosh laryngoscope and Airtraq video
laryngoscope in patients with a simulated cervical
spine immobilization posted for surgery under general
anesthesia based on Cormack–Lehane grading and also
to evaluate the hemodynamic changes in both the groups
Aims and objectives

The primary objective of the study is to compare the
glottic visualization by Cormack–Lehane grading
between Macintosh laryngoscope and Airtraq video
laryngoscope in patients with a simulated cervical
spine immobilization posted for surgeries under general
anesthesia. The secondary objective is to compare the
hemodynamic changes in both the groups.

Design and Methodology
The present study was conducted in the Department of
Anaesthesiology, KLES Dr. Prabhakar Kore Hospital

and Medical Research Centre, for 1 year from January
2015 to December 2015. Patients with American Society
of Anesthesiologists (ASA) physical status I and II, of
either gender aged between 18 and 60 years, posted for
elective surgeries under general anesthesia with oral
endotracheal intubation were included in the study.
Patients with risk of pulmonary aspiration of gastric
contents, pregnant women, and cervical spine pathology,
and patients with body mass index (BMI) >30 were
excluded from the study.
Before the commencement, the ethical clearance was
obtained from the Institutional Ethics Committee,
Jawaharlal Nehru Medical College, Belagavi. The
patients posted for elective surgeries in supine position,
under general anesthesia, in whom tracheal intubation
was indicated, and fulfilling selection criteria were
briefed about the nature of the study and interventions
and a written informed consent was obtained.
Demographic data of the patients such as name, age,
sex, and history were obtained through an interview.
Visualization of pharyngeal structures and larynx as
per Cormack and Lehane grading and hemodynamic
response to endotracheal intubation with Airtraq
video laryngoscope and Macintosh laryngoscope
was analyzed. These findings were recorded on
predesigned and pretested pro forma. The physical
and medical examinations were conducted. Routine
investigations such as complete blood picture, mini
renal profile, electrocardiogram (ECG), and chest
X‑ray were done. Patients were randomized based
on computerized generated randomization into two
groups. Group L (n = 30) – Macintosh group and
Group A (n = 30) – Airtraq group.
Anesthetic techniques were standardized for all
patients. Preanesthetic checkup was done 1 day before
the surgery. Before shifting to the operation theater,
overnight fasting status was confirmed, intravenous (IV)
access was obtained with 18‑gauge IV cannula. Standard
monitoring devices were attached before induction of
anesthesia, including noninvasive arterial blood pressure,
ECG, and pulse oximeter saturation. After 5 min of
preoxygenation with a face mask (for adequate oxygen
reserve), patients were premedicated with injection
glycopyrollate −0.005 mg/kg, midazolam −0.05 mg/kg,
pentazocine −0.5 mg/kg, and general anesthesia was
induced with thiopentone‑5 mg/kg and vecuronium
‑ 0.1 mg/kg. A rigid cervical immobilization collar
was applied. The patients were allocated randomly
to tracheal intubation with an Airtraq (Group A) or
Macintosh laryngoscope (Group L). The randomization
was based on computer‑generated randomization

Indian Journal of Health Sciences and Biomedical Research KLEU  Jan-Apr 2017  Vol 10  Issue 1

85

[Downloaded free from http://www.ijournalhs.org on Saturday, September 5, 2020, IP: 182.48.228.10]

Rayavarapu and Dhorigol: Airtraq vs Macintosh intubation in cervical spine immobilization

codes. Three minutes after vecuronium administration,
tracheal intubation was performed using one of the
study devices.
In patients allocated to Group A, appropriate size of
Airtraq based on the size of endotracheal tube (ETT)
to be used was selected. Light was turned on, and time
was given for activation of the antifogging system.
Appropriate‑sized ETT with cuff fully deflated was
lubricated and placed into the lateral channel of the
Airtraq. The tip of the ETT was aligned with the end
of the lateral channel. Airtraq was lubricated without
contacting the lens. The Airtraq blade was inserted into
the mouth in the midline, over the center of the tongue,
the tip positioned in the valecula, and the laryngoscope
was lifted straight up to expose the glottis. Once the
view of the glottis had been optimized, the tracheal tube
was passed through the vocal cords, tracheal tube was
held in place, and the device removed. The ETT was
connected to closed circuit. Intubation was confirmed
by square wave capnography.
In patients belonging to Group L, Macintosh laryngoscope
no. 3 or no. 4 was used to obtain the best possible view of
the glottis. Tracheal tubes with 7.5 and 8.5 mm internal
diameter for women and men, respectively, were used.
During the procedure, heart rate and mean blood pressure
at baseline, 1, 3, and 5 min after the intubation were
recorded. The best glottic view obtained in both groups
was noted, according to Cormack–Lehane grading.
Whenever the first attempt for intubation failed,
the intubation attempt was terminated and a second
attempt was made after mask ventilation for 1 min. In
the event of failed second attempt, the rigid cervical
collar was removed and the patients were intubated
under direct vision using a conventional laryngoscope.
No other medications were administered, or procedures
performed, during the 5‑min data collection period after
was removed and the patients were intubated under
direct vision using a conventional laryngoscope. No
other medications were administered tracheal intubation.
Subsequent management was left to the discretion of
the anesthetist providing care for the patient.
Cormack and Lehane grading was done as below:
• Grade I: Visualization of entire vocal cords
• Grade II: Visualization of posterior part of the
laryngeal aperture
• Grade III: Visualization of epiglottis
• Grade IV: No glottic structure seen.
Secondary end points were hemodynamic profiles of both
the groups including systolic blood pressure, diastolic
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blood pressure, mean arterial pressure, and heart rate
recorded at baseline 1, 3, and 5 min after intubation.
Statistical methods

The data were analyzed using IBM SPSS Statistics 20.0
(IBM Corp. Released 2011. IBM SPSS Statistics for
Windows, Armonk, NY: IBM Corp.). The categorical
data were expressed in terms of rates, ratios, and
percentages and the continuous data were expressed
as mean ± standard deviation. Significance was tested
with allowable error of 5%. Independent sample t‑test
was used to find the significance of study parameters on
continuous scale between two groups. Chi‑square test was
used to find association between the classes of variables.
A probability value (P ≤ 0.050) at 95% confidence interval
was considered as statistically significant.

Results
In this study, the mean age (38.10 ± 9.84 vs.
34.40 ± 12.56 year s P = 0.201), mean
weight (66.50 ± 7.51 vs. 64.07 ± 4.08 kg; P = 0.126), mean
height (165.30 ± 6.83 vs. 162.40 ± 6.03 cm; P = 0.080),
and BMI (24.30 ± 2.05 vs. 24.48 ± 1.76 kg/m2; P = 0.705)
were comparable in Group L and Group A [Table 1].
In the present study, 53.33% of the patients in Group L
were males compared to 46.67% in Group A [Table 1].
However, this difference was statistically not
significant (P = 0.301).
In the present study, 66.67% of the patients in Group L had
ASA status 1 compared to 73.33% in Group A [Table 1].
However, this difference was statistically not
significant (P = 0.573). In this study, the Mallampatti
grades of patients in Group L and Group A were almost
similar with no statistically significant difference. In
this study, significantly higher number of patients
in Group A (76.67%) had Cormack–Lehane Grade 1
compared to patients in Group L (13.33%) [Table 2].
This difference was statistically significant (P = 0.001).
Table 1: Clinical characteristics of the study
population
Variables
Age (years)
Sex (male/female)
Weight (kg)
Height (cm)
BMI (kg/m2)
ASA status (I/II)

Mean±SD
Group L
38.10±9.84
16/14
66.50±7.51
165.30±6.83
24.30±2.05
20/10

Group A
34.40±12.56
12/18
64.07±4.08
162.40±6.03
24.48±1.76
22/08

P
0.201
0.301
0.126
0.080
0.705
0.573

BMI: Body mass index, ASA: American Society of Anesthesiologists, SD: Standard
deviation
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In this study, mean pulse rate at baseline was
comparable in Group L and A (P = 0.406) while at
1 min (85.60 ± 7.63 vs. 79.30 ± 7.56/min; P = 0.002
at 1 min), 3 min (81.20 ± 7.41 vs. 75.70 ± 7.07/min;
P = 0.005), and 5 min intervals (76.30 ± 7.43 vs.
71.30 ± 7.18/min; P = 0.011), it was significantly higher
in Group L compared to Group A [Graph 1].
In the present study, mean systolic blood pressure
at baseline was comparable in Group L and
A (P = 0.125); however, at 1 min interval, the mean
systolic blood pressure was significantly high in
Group L (142.40 ± 9.32 mm Hg) compared to
Group A (134.40 ± 10.16 mm Hg) (P = 0.002) Similar
statistically significant differences were noted at 3 min
interval (136.90 ± 8.86 vs. 129.30 ± 9.66 mm Hg;
P = 0.003) and 5 min interval (131.10 ± 9.11 vs.
125.10 ± 9.35 mm Hg; P = 0.014), respectively [Graph 2].
In this study, mean diastolic blood pressure at baseline
and 5 min interval was comparable in Group L
and A (P = 0.242); however, at 1 min interval, the
mean diastolic blood pressure was significantly high
in Group L (85.10 ± 4.81 mm Hg) compared to
Group A (81.60 ± 4.83 mm Hg) (P = 0.006). Similar
statistically significant differences were noted at 3 min
interval (80.60 ± 4.17 vs. 77.00 ± 5.12 mm Hg; P = 004),
respectively [Graph 2].
In the present study, mean of arterial pressure at baseline
was comparable in Group L and A (P = 0.171); however,
at 1 min interval, the mean arterial pressure was
Table 2: Comparison of Cormack‑Lehane grading
Group L (n=30), n (%)
4 (13.33)
17 (56.67)
9 (30.00)
30 (100.00)

Group A (n=30), n (%)
23 (76.67)
7 (23.33)
0 (0.00)
30 (100.00)

Mean pulse rate (/Minute)

χ2=26.53, df=2, P=0.001

90
80
70
60
50
40
30
20
10
0

In the present study, no complications were noted in
both the groups.

Discussion
During the airway management procedures, the
degree of cervical spine motion varies according to
the intubation techniques.[9‑11] Oral intubation with
neck immobilization is an accepted feasible method in
trauma patients suspected of having cervical injuries.[12]
However, this neck immobilization has been shown
to worsen the laryngoscopic views and decrease the
interincisor distance.[1]
The MILS is a widely accepted neck immobilization
technique.[13] The reports that this method increases
the risk of subluxation[14,15] and the requirement of a
method‑acknowledged assistant makes the value of this
method doubtful. A Philadelphia cervical collar is used
for neck immobilization because patients with suspected
cervical spine injuries are transported to the operating
room with this device and removing this device can cause
considerable spinal movement.
The development of laryngoscopes that reduce tracheal
intubation difficulty in these patients would represent a
real advance. The Airtraq has demonstrated promise in
a number of settings including simulated easy[7,16‑18] and
difficult[7,16‑18] laryngoscopy and in patients at lower[19]
and higher risk[5,20,21] for difficult tracheal intubation.
The Airtraq (AirTraq, Prodol Meditec, Vizcaya,
Spain) is an intubation device that has been developed
to aid laryngoscopy. The curvature of the Airtraq
160
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Graph 1: Comparison of pulse rate
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blood pressue (mmHg

Grade
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significantly high in Group L (104.20 ± 5.96 mm Hg)
compared to Group A (99.20 ± 6.13 mm Hg) (P = 0.002)
and similar statistically significant differences were noted
at 3 min interval (99.30 ± 5.27 vs. 94.60 ± 6.17 mm Hg;
P = 0.003) and 5 min (94.30 ± 5.29 vs. 90.90 ± 5.89 mm Hg;
P = 0.022), respectively [Graph 2].
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blade and the special internal arrangement of the
optical components allow visualization of the glottic
plane without alignment of the oral, pharyngeal, and
laryngeal axis.[22]
The present 1‑year hospital‑based randomized
control trial was undertaken in the Department of
Anaesthesiology, KLES Dr. Prabhakar Kore Hospital
and Medical Research Centre, from January 2015 to
December 2015 for1 year. A total of sixty patients posted
for surgeries under general anesthesia were randomized
based on computerized generated randomization table
into two groups of 30 each as Group L (Patients in this
group underwent tracheal intubation using Macintosh
laryngoscope) and Group A (patients in this group
underwent tracheal intubation using Airtraq video
laryngoscope).
There was no significant difference in the demographic
profile and airway characteristics of patients in the two
groups.
In the present study, 76.67% of patients in Group A had
a Cormack–Lehane Grade 1 view of glottis compared
to 13.33% in Group L. Most of the patients (56.67%)
in Group L had Cormack–Lehane Grade 2 view of
glottis compared to 23.33% in patients of Group A.
Thus, Airtraq laryngoscope significantly reduced the
Cormack–Lehane grade of glottic view with P = 0.001.
These findings are consistent with a study by Koh
et al.[23] They assessed that the percentage of glottic
opening (POGO) score was significantly greater in
Group A (84 ± 20%) than in Group L (6 ± 11%).
However, Philadelphia cervical collar was used in the
study.
Similar results were observed in a study conducted
by Tolon et al.[24] comparing the use of Macintosh
laryngoscope and Airtraq in patients with cervical spine
immobilization. They found that 90% of the patients
intubated with the Airtraq laryngoscope had a Grade I
Cormack and Lehane glottic view and 10% had Grade 2,
compared with 50% Grade 1 view, 35% Grade 2 view,
and 15% Grade 3 view in the Macintosh laryngoscope
group. The results of the present study are also similar
to the study by Bhandari et al. comparing Airtraq and
Macintosh laryngoscopes for tracheal intubation with
better POGO scores in the Airtraq group (100%) versus
67.5% in the Macintosh group, P < 0.001.
The Airtraq has advantages in both limited mouth
opening and poor laryngeal view settings. [5,25]
Exaggerated cur vature of the Air traq blade
eliminates the requirement of neck extension to
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align the oral, pharyngeal, and laryngeal axis. The
internal arrangement of the high‑definition optical
components including a series of lenses, prisms, and
mirrors with antifogging system transfer the image
from low temperature illuminated tip to the proximal
view finder, giving a high quality and wide angle view
of glottis, surrounding structures, and the tip of the
ETT.[23]
During administration of general anesthesia,
laryngoscopy and tracheal intubation are considered
most critical events as they trigger transient but
marked sympathoadrenal response which can be
detrimental in patients particularly with underlying
cardiac diseases.[26]
It was observed in our study that the mean heart rate,
mean systolic blood pressure, mean diastolic blood
pressure, and mean of mean arterial pressure were
higher in Group L compared to Group A at 1 min, 3 min,
and 5 min intervals. These findings suggest that tracheal
intubation with Airtraq offers better view of glottis
with minimal changes in hemodynamic parameters in
patients with a simulated cervical spine immobilization
compared to Macintosh laryngoscope.
The hemodynamic findings in our study were comparable
to those described by Tolon et al.,[24] in their comparative
study between the use of Macintosh laryngoscope and
Airtraq in patients with cervical spine immobilization.
There was a statistically significant increase in both
heart rate and mean arterial pressure in Macintosh
group than Airtraq group.
This could be due to exaggerated anatomical curvature
of the blade of Airtraq laryngoscope which does not
require alignment of oral, pharyngeal, and laryngeal
axis with less lifting force required during laryngoscopy
and lesser trauma caused during intubation.
Koh et al.[23] reported that mean blood pressure before
intubation was significantly decreased as compared
with the baseline value in both groups. Mean blood
pressure after intubation was also decreased compared
to baseline value in both the groups. Heart rate after
intubation was significantly increased as compared
with those of baseline and before intubation in both
groups which was consistent with the present study.
However, in contrast to the findings of the present
study, there were no significant differences between
the two groups, which can be due to the usage of
remifentanil throughout the procedures which has been
proved to prevent the hemodynamic changes during
airway management.[27‑29]
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An important potential advantage of the Airtraq is
that it is a single‑use device, reducing the chance of
prion transfer.[23,28,29] These concerns arise from the
difficulties in ensuring that all proteinaceous material
have been removed from reusable laryngoscope blades
during cleaning and sterilization.[18,29]

9.

10.

There limitations in our study are anesthesiologist
was not blinded to the devices used, the laryngoscopic
glottic view grading was subjective in nature, and the
results may also vary among anesthetists with differing
expertise in the use of the devices.

11.

Conclusion

14.

The Airtraq videolaryngoscope produced a superior
laryngeal view (CL grading) over the Macintosh
laryngoscope during intubation in patients with a rigid
cervical collar with lesser variation in hemodynamic
parameters.
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Abstract
Context: Extracorporeal shock wave lithotripsy (ESWL) commonly used procedure for
treating upper urinary tract stones may result in acute kidney injury (AKI) with release
of biomarkers. Association of plasma total homocysteine (tHCy), serum high‑sensitivity
C‑reactive protein (hs‑CRP), and serum creatinine with renal dysfunction and their role as
acute renal injury markers is to be assessed.
Aim: The study aims to assess plasma tHCy as a marker of AKI in patients undergoing
ESWL for renal stone disease and compare the same with other markers, i.e., serum creatinine
and serum hs‑CRP.
Setting and Design: One‑year cross‑sectional study at a tertiary care teaching hospital.
Subjects and Methods: Sixty‑four patients undergoing ESWL for renal stone disease were
investigated for plasma tHCy, serum creatinine, and serum hs‑CRP 24 h before and after
ESWL procedure. Patients were divided into AKI and non‑AKI group.
Statistical Analysis: SPSS statistical software, rates, ratios, percentages, and mean ± standard
deviation. A P ≤ 0.05 at 95% confidence interval was considered as statistically significant.
Results: Following ESWL, AKI developed in 56.25% of the patients. Post‑ESWL mean
plasma tHCy levels were significantly high in patients with AKI (21.01 ± 7.67 vs.
16.93 ± 7.44 μmol/L; P = 0.036) compared to those who did not develop AKI. The
post‑ESWL mean serum creatinine levels and mean change were significantly high in patients
with AKI. The post‑ESWL mean serum hs‑CRP levels were comparable in patients with
AKI and those who did not develop AKI. However, 72.22% of the patients with AKI had
significant rise of serum hs‑CRP (≥2‑fold of baseline) level following ESWL which was the
only insult on kidney in 24 h.
Conclusion: Plasma tHcy, Serum hs‑CRP, and Serum creatinine can be used as acute renal
injury markers following ESWL in patients with renal stone disease.
Key Words: Acute kidney injury, extracorporeal shock wave lithotripsy, plasma total
homocysteine, renal stone disease, serum creatinine, serum high sensitivity C‑reactive
protein
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Introduction
The increased prevalence of renal stone disease is
pandemic[1,2] with a lifetime risk of kidney stones
currently at 6%–12% in the general U.S. population.[1]
Since its introduction in early 1980s, extracorporeal
shock wave lithotripsy (ESWL) is accepted as the
first‑line treatment modality for renal and upper ureteric
stones. It is a noninvasive procedure which is simple,
safe, and effective and can be performed with and without
anesthesia on outpatient basis. Dornier HM3 lithotripter
was the first lithotripter to be introduced.[3] Siemens
Modularis Vario lithotripter is a newer generation
lithotripter. ESWL continues to be the treatment of
choice for uncomplicated kidney stones of <2 cm in
diameter, 25 years after its introduction into the USA.
ESWL is well tolerated by patients and has a low
morbidity and high success rate.[4] However, it has been
known since 1985 that a clinical dose of sound waves
induces acute renal injury that extends from the papilla
to the outer cortex, with a change in renal function in
most, if not all patients.[5] This focal and predictable
injury has two components; a traumatic vascular injury
thought to be induced by the physical forces of the
shock wave and an ischemic/hypoxic response linked
to the severely damaged renal vessels. In addition, an
inflammatory response, termed “lithotripsy nephritis”
quickly ensues at the sites of endothelial injury.[5] This
oxidant stress renal injury is followed by release of
markers. The impact of ESWL on renal function has
been evaluated in many studies. Recently, it is suggested
that plasma homocysteine levels increase in patients with
renal dysfunction. Numerous studies have demonstrated
that kidney function is one of the most important
determinants of plasma total homocysteine (tHcy)
concentration.[6]
Homocysteine is a sulfur‑containing amino acid
with a reactive sulfhydryl group (‑SH) and like most
thiols (RSH) can undergo oxidation to disulfide (RSSR)
at physiological pH in the presence of O2. It is formed
by demethylation of methionine and can be reversibly
converted back to methionine and irreversibly to
cysteine. These reactions are catalyzed by transition
metals, Vitamin B6, B12, and folic acid. Homocysteine
can cyclize to give homocysteine thiolactone, a
five‑membered heterocycle. Because of this “self‑looping”
reaction, homocysteine – containing peptides tend to
cleave themselves by reactions generating oxidative
stress. Homocysteine is cleared from the body by
renal and extrarenal metabolism. Renal metabolism
includes urinary excretion after glomerular filtration
just like creatinine. Elevated tHcy levels have been
associated with atherothrombotic vascular disease and

numerous other diseases including Alzheimer’s disease,
osteoporosis, deep vein thrombosis, and pulmonary
embolism in the general population.[7,8] Furthermore,
serum creatinine is raised in any kidney disease either
acute or chronic. It is excreted by glomerular filtration
and is one of the well‑known renal injury marker.
Serum high‑sensitivity C‑reactive protein (hs‑CRP) is
a nonspecific marker of any injury and inflammatory
process. Acute kidney injury (AKI) is defined based on
RIFLE criteria as two‑fold rise in serum creatinine from
the baseline value after ESWL.
The aim of this study was to assess plasma homocysteine
as a marker of acute renal injury in patients undergoing
ESWL for renal stone disease and compare the same
with other markers, i.e., serum creatinine and serum
hs‑CRP.

Subjects and Methods
The 1 year study design was a cross‑sectional study
done from January 2015 to December 2015. It was
carried out in the Department of General Surgery and
Department of Urology of a Tertiary Care Teaching
Hospital. Sixty‑four patients undergoing ESWL for
renal stones fulfilling the selection criteria were included
in the study. Patients aged between 24 and 61 years and
undergoing ESWL in a first sitting which was used as
the only modality of treatment were included in the
study. Pregnant patients, patients with baseline renal
impairment who developed post‑ESWL complications
such as ureteric obstruction or sepsis that required
further intervention, calculi >2 cm, patients with chronic
kidney disease or acute renal failure and patients with
blood coagulation disorders were excluded from the
study. Before the commencement, the Ethical Clearance
was obtained from the Institutional Ethics Committee,
Jawaharlal Nehru Medical College, Belagavi.
Patients fulfilling selection criteria were briefed about
the nature of the study and a written informed consent
was obtained. The demographic data such as age and sex,
presenting complaints were noted. The patients were
subjected to clinical examination, and vitals were noted.
The systemic examination was done. These findings
were recorded on a predesigned pro forma. Patients
were subjected to the following routine investigations
pre‑ESWL‑Complete blood count, mini renal test,
liver function test, urine routine, and microscopy and
coagulation profile. The position of the calculi and stone
diameter was measured by either X‑ray kidney, ureter,
bladder (KUB), ultrasonography (USG) KUB or plain
computed tomography KUB.
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Patient demographics are summarized in Table 1.
In our study, out of 64 patients, the majority of the
patients were males 46 (71.88%) and 18 (28.13%)
females. The male to female ratio was 2.55:1. In
this study, most of the patients were aged between
31–40 years and 41–50 years (31.25% each). The
mean (standard deviation [SD]) age was 40.88 (10.46)
years with median age of 41 years and range 24
being minimum and 61 years being maximum. In the
present study, most of the patients had pain (96.87%)
followed by hematuria (2.08%) and nausea (1.04%).
Thirty‑four (53.13%) patients were diagnosed with
left renal calculi while right renal calculi were noted in
30 (46.88%) patients. Overall 41 (64.06%), 20 (31.25%),
and 3 (4.68%) patients had one, two, and three calculi,
respectively. The calculi were located in the renal pelvis
in 35 patients (54.68%), in upper calyx in 11 (17.18%),
in mid calyx in 10 (15.63%), and in lower calyx in
8 patients (12.5%). The mean (SD) size of the renal
calculus was 1.41 (0.58) mm. Seven patients (10.93%),
32 patients (50%), and 25 patients (39%) had calculus
size in between 5 and 10 mm, 11 and 15 mm, and 16
and 19 mm, respectively. The maximum stone size
considered was <2 cm [Table 1].

gradually increased during lithotripsy based on the
stone fragmentation. The shock rate was set at 60/min.
Maximum shocks delivered were adjusted to 3000 per
sitting. Total number of shocks used per sitting was
adjusted to achieve satisfactory fragmentation of
calculus. The procedure was terminated if maximum
shocks delivered reached 3000 without satisfactory
fragmentation.

Patients were hydrated thoroughly before, during,
and after ESWL. All the ESWL were carried out
using Siemens modularis lithotripter either under
local anesthesia using gel or under intravenous
sedation (fentanyl/propofol/morphine/ketamine).
The procedure was done in supine position. In most
cases, a combination of USG and fluoroscopy was used
to target the calculi. According to the department’s
protocol, therapy was commenced at low power and

Patients were monitored for the development of acute
renal injury which was considered based on RIFLE
criteria as two‑fold rise in serum creatinine from the
baseline value after ESWL and risk was considered as
1.5 fold rise in serum creatinine from the baseline value
after ESWL.[12]

Table 1: Patients’ demographics
Characteristics of the study population
Total number of patients
Males, n (%)
Females, n (%)
Age (years), mean±SD
Number of calculi, n (%)
1
2
3
Location of calculi, n (%)
Renal pelvis
Upper calyx
Middle calyx
Lower calyx
Calculus size (mm), n (%)
5‑10
11‑15
16‑19
SD: Standard deviation

36

n
64
46 (71.88)
18 (28.13)
40.88±10.46
41 (64.06)
20 (31.25)
3 (4.68)
35 (54.69)
11 (17.19)
10 (15.63)
8 (12.50)
7 (10.93)
32 (50)
25 (39.06)

Plasma tHCy, serum hs‑CRP and Serum creatinine
levels were measured pre‑ and post‑ESWL, i.e., 24 h
before (baseline value) and 24 h after ESWL and
noted for rise in levels. Fasting samples were obtained.
EDTA anticoagulated blood was used for measuring
plasma tHCy. It was estimated by automated architect
immunoassay analyzer and levels between 5.9 and
16 µmol/L was regarded as normal.[9] Serum hs‑CRP
levels were estimated on Automated DADE Dimension
RXL Analyser and levels between 0 and 3 mg/dL
was regarded as normal.[10] Plain blood was used for
measurement. Serum creatinine levels were estimated
on Automated DADE Dimension RXL Analyser. Levels
between 0.5 and 1.4 mg/dL were regarded as normal.[11]
Outcome variables

Statistical analysis

The data were analyzed using SPSS statistical software
version 20.0. The categorical data were expressed as
rates, ratios, and percentages and continuous data were
expressed as mean ± SD. Probability (P ≤ 0.05) at
95% confidence interval was considered as statistically
significant.

Results
The mean number of shock waves per session was
2457 ± 207.95. Most of the patients underwent
2500 total number of shocks per session (85.94%).
The total energy delivered per session averaged
78.88 ± 13.79 J and the average intensity used was
3.59 ± 0.60 W. The mean duration of ESWL per session
averaged 55.30 ± 8.23 min.
Considering RIFLE criteria for AKI as two‑fold rise in
serum creatinine from the baseline value after ESWL,
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Considering, RIFLE’s criteria for AKI as two‑fold rise
in serum creatinine from the baseline value after ESWL
and risk of developing ARI as one and half fold rise in
serum creatinine from the baseline value after ESWL
and two‑fold rise in plasma tHCy and serum hs‑CRP
following ESWL from the baseline value pre‑ESWL
as significant rise, following results were obtained: In
patients with AKI, 83.33% of the patients had significant
rise in serum tHcy levels and 72.22% of the patients had
significant rise in serum hs‑CRP levels 24 h following

Mean plasma total homocysteine
(μ mol/L)
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Graph 1: Comparison of postextracorporeal shock wave lithotripsy
plasma total homocysteine

2.0
Mean serum creatinine (mg/dL)

Pre‑ESWL mean plasma tHCy levels were comparable
in patients who developed AKI and who did not
develop (P = 0.971). However, post‑ESWL mean
plasma homocysteine levels were significantly high in
patients with AKI (21.01 ± 7.67 µmol/L) compared to
those who did not develop AKI (16.93 ± 7.44 µmol/L)
(P = 0.036). Similarly, the mean change in plasma
homocysteine levels in patients with AKI was
significantly high (10.90 ± 4.87 µmol/L) compared to
those who did not develop AKI (6.85 ± 6.06 µmol/L)
(P = 0.004) [Graph 1]. The post‑ESWL mean
serum creatinine levels were significantly high in
patients with AKI (1.59 ± 0.44 mg/dL) compared to
those who did not develop AKI (1.32 ± 0.29 mg/dL)
(P = 0.006). Similarly, the mean change in serum
creatinine levels in patients with AKI was significantly
high (0.90 ± 0.25 mg/dL) compared to those who did not
develop AKI (0.28 ± 0.24 mg/dL) (P < 0.001) [Graph 2].
The pre‑ESWL mean serum hs‑CRP levels were
comparable in patients who did not develop AKI
and who developed AKI (P = 0.314). Similarly, the
post‑ESWL mean serum hs‑CRP levels were also
comparable in patients with AKI and those who did
not develop AKI (P = 0.120) [Graph 3]. Furthermore,
the mean change in hs‑CRP levels in patients with AKI
and those who did not develop AKI was almost similar
statistically (P < 0.107). But when the percentage is
considered in patients with AKI, 72.22% of the patients
had a significant rise in serum hs‑CRP levels, and all
patients had raised serum hs‑CRP levels compared to
the baseline values following ESWL, which is the only
cause of insult on kidney in 24 h following ESWL.
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Graph 2: Comparison of postextracorporeal shock wave lithotripsy
serum creatinine
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AKI was seen to develop in 36 (56.25%) patients. Hence,
patients were divided into two groups – AKI group and
non‑AKI group. Considering two‑fold rise of plasma
tHCy and serum hs‑CRP following ESWL from the
baseline value pre‑ESWL as significant rise, post‑ESWL
plasma tHCy levels was significantly raised in 67.19%
of the patients while 32.81% of the patients had no
significant rise and post‑ESWL serum hs‑CRP levels
was significantly raised in 59.38% of the patients while
40.63% of the patients had no significant rise.
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Graph 3: Comparison of postextracorporeal shock wave lithotripsy
serum high sensitivity C‑reactive protein

ESWL. In patients with risk of developing ARI, 57.14%
of the patients had significant rise in serum tHcy levels
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and 57.14% of the patients had significant rise in serum
hs‑CRP levels.

Discussion
ESWL is a commonly used procedure for treating upper
urinary tract stones in patients who require treatment.
It is a noninvasive approach that can be performed as an
outpatient procedure.[13] Despite its proven safety and
efficacy, there are many studies on the complications
occurring after ESWL. [14,15] ESWL does cause a
predictable pattern of acute renal injury by causing
rupture of blood vessels in the medulla and cortex
which is accompanied by intraparenchymal bleeding,
oxidative stress, inflammation, and an impairment of
renal hemodynamics.[5] Resolution of the acute injury
may result in scar formation with loss of functional
renal tissue.[5] The risk of developing irreversible
changes following SWL is influenced by the number
of shock waves and rate at which it is administered,
the energy and the number of SWL treatment sessions.
Yet, the relationship between these risk factors is not
understood.[13] There is a need for identification of new
renal injury markers to prevent the progression of the
renal injury and for early initiation of treatment.
Homocysteine is a sulfur‑containing amino acid
with a reactive sulfhydryl group (‑SH) can undergo
oxidation to disulfide (RSSR) in the presence of O2
and at physiological pH. It is formed by demethylation
of methionine and can be reversibly converted back
to methionine and irreversibly to cysteine. These
reactions are catalyzed by transition metals, Vitamin
B6, B12, and folic acid. Homocysteine can cyclize to
provide homocysteine thiolactone, a five‑membered
heterocycle. Due to this “self‑looping” reaction,
peptides containing homocysteine tend to cleave
themselves by reactions generating oxidative stress.
Homocysteine is cleared in the body by renal and
extrarenal metabolism. Renal metabolism includes
urinary excretion after glomerular filtration just like
creatinine. Elevated tHcy levels have an association
with atherothrombotic vascular disease [7,8] and
numerous other diseases including Alzheimers disease,
deep vein thrombosis, osteoporosis, and pulmonary
embolism in the general population.
Recently, it is suggested that plasma homocysteine
levels increase in patients with renal dysfunction.
Several studies have demonstrated that renal function
is the most important determinant of plasma tHcy
concentration.[16‑18] In this study, we aimed to evaluate
the relationship between plasma tHCy levels and ESWL
in patients with renal stone. Furthermore, serum
38

creatinine is raised in any kidney disease either acute
or chronic.[19] It is excreted by glomerular fitration
and is one of the well‑known renal injury marker.
Serum hs‑CRP is a nonspecific marker of any injury
and inflammatory process.[20,21] This prompted us to
assess plasma homocysteine as a marker of acute renal
injury marker in patients undergoing ESWL for renal
stone disease and compare the same with other markers,
i.e., serum creatinine and serum hs‑CRP.
AKI was defined based on RIFLE criteria as two‑fold
rise in serum creatinine from the baseline value after
ESWL and risk was considered as 1.5 fold rise in serum
creatinine from the baseline value after ESWL. Two‑fold
rise in plasma tHCy and serum hs‑CRP from the baseline
value after ESWL was considered significant.
In a study done by Demir et al.[6] the aim was to evaluate
the relationship between tHcy levels and ESWL for
patients with kidney stones and to see if the change in
homocysteine levels continued on the improvement of
renal dysfunction. In their study, tHcy levels showed
a statistically significant increase from 9.4 ± 1.4 to
18 ± 4.8 and 11.2 ± 2.1 at 2 days and at 3 months,
respectively. Serum creatinine also showed a statistically
significant increase compared to baseline at 2 days and
at 3 months after ESWL.
In a study done by Modi et al.[21] mean hs‑CRP value
increased in all three g roups, i.e., Group A
(no antioxidant), Group B (Vitamin E), and
Group C (Vitamin C) after 48 h of lithotripsy but
then gradually it came down. The mean hs‑CRP
levels were significantly lower in Group B (Vitamin E)
and Group C(Vitamin C); (Student’s t‑test, P < 0.05)
compared to Group A (no antioxidant) on day 2, 7 and
28 after the lithotripsy. In Group C (Vitamin C) mean
hs‑CRP value was lower than Group B (Vitamin E)
but was not statistically significant (Student’s t‑test,
P > 0.05). Lowest mean hs‑CRP value achieved in
Group C (Vitamin C) patients at day 28 (1.52).
Considering RIFLE criteria for AKI as two‑fold rise in
serum creatinine from the baseline value after ESWL,
AKI was seen to develop in 36 (56.25%) patients in
this study. Hence, patients were divided into two
groups – AKI group and non‑AKI group. To the best
of our knowledge, we did not find any other studies
with such division after ESWL for comparison. In
one study done by Moriyama et al.[22] based on AKI
criteria (KDIGO criteria), fifty patients who underwent
cardiac surgery with cardiopulmonary bypass were
divided into two groups: AKI group (n = 11) and
non‑AKI group (n = 39), with respect to postoperative
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serum creatinine (Cr) levels, i.e., 11 patients developed
AKI postoperatively.
We considered two‑fold rise in plasma tHCy post‑ESWL
from the baseline value pre‑ESWL as significant rise.
Furthermore, we considered two‑fold rise in serum
hs‑CRP post‑ESWL from the baseline value pre‑ESWL
as significant rise. In the present study, post‑ESWL
plasma tHCy levels were significantly raised in 67.19%
of the patients while 32.81% of the patients had no
significant rise. Furthermore, in this study, post‑ESWL
serum hs‑CRP levels were significantly raised in 59.38%
of the patients while 40.63% of the patients had no
significant rise.
In this study, pre‑ESWL mean plasma tHCy levels were
comparable in patients who developed AKI and who did
not develop (P = 0.971). However, post‑ESWL mean
plasma homocysteine levels were significantly high in
patients with AKI (21.01 ± 7.67 µmol/L) compared to
those who did not develop AKI (16.93 ± 7.44 µmol/L)
(P = 0.036). Similarly, the mean change in plasma
homocysteine levels in patients with AKI was
significantly high (10.90 ± 4.87 µmol/L) compared to
those who did not develop AKI (6.85 ± 6.06 µmol/L)
(P = 0.004). Considering the significant rise of plasma
tHCy post‑ESWL it can be concluded that plasma
tHcy can be considered an acute renal injury marker
following ESWL. In a study done by Demir et al.[6]
tHcy levels showed a statistically significant increase
from 9.4 ± 1.4–18 ± 4.8 and 11.2 ± 2.1 at 2 days and
at 3 months, respectively post‑ESWL for renal stones.
In the present study, the post‑ESWL mean serum
creatinine levels were significantly high in patients
with AKI (1.59 ± 0.44 mg/dL) compared to those
who did not develop AKI (1.32 ± 0.29 mg/dL)
(P = 0.006). Similarly, the mean change in serum
creatinine levels in patients with AKI was significantly
high (0.90 ± 0.25 mg/dL) compared to those who did
not develop AKI (0.28 ± 0.24 mg/dL) (P < 0.001)
confirming creatinine as an acute renal injury marker
post‑ESWL. This was in accordance to the study done
by Demir et al.[6] where serum creatinine showed a
statistically significant increase compared to baseline
at 2 days and at 3 months after ESWL.
In this study, pre‑ESWL mean serum hs‑CRP levels
were comparable in patients who did not develop AKI
and who developed AKI (P = 0.314). Similarly, the
post‑ESWL mean serum hs‑CRP levels were also
comparable in patients with AKI and those who did
not develop AKI (P = 0.120). Furthermore, the mean
change in hs‑CRP levels in patients with AKI and

those who did not develop AKI was almost similar
statistically (P < 0.107). However, when percentage
is considered in patients with AKI, 72.22% of the
patients had significant rise in serum hs‑CRP levels
and all patients had raised serum hs‑CRP levels
compared to the baseline values following ESWL,
which is the only cause of insult on kidney in 24 h
suggesting the role of serum hs‑CRP as an acute
renal injury marker whose significance could not
be proved due to small sample size of this study.
Similar result was shown in a study done by Modi
et al.[21] in which mean hs‑CRP value increased in all
three groups – Group A (no antioxidant), Group B
(Vitamin E), and Group C (Vitamin C) after 48 h of
lithotripsy but then gradually it came down.
Considering RIFLE’s criteria for AKI as two‑fold rise
in serum creatinine from the baseline value after ESWL
and risk of developing ARI as one and half fold rise in
serum creatinine from the baseline value after ESWL
and two‑fold rise in plasma tHCy and serum hs‑CRP
post‑ESWL from the baseline value pre‑ESWL as
significant rise following results were obtained: In
patients with AKI, 83.33% of the patients had significant
rise in serum tHcy levels and 72.22% of the patients had
significant rise in serum hs‑CRP levels 24 h post‑ESWL.
In patients with risk of developing ARI, 57.14% of the
patients had significant rise in serumtHcy levels and
57.14% of the patients had significant rise in serum
hs‑CRP levels.
Overall the findings of this study suggest that plasma
tHcy and serum creatinine can be considered as acute
renal injury markers. With aforementioned explanation
serum, hs‑CRP can also be considered as renal injury
marker but needs to be further evaluated.
An important limitation of this study was long‑term
recovery of these markers and kidney function could
not be assessed and a smaller sample size of the study
population.

Conclusion
Although ESWL is considered a safe and effective
procedure in the treatment of renal stone disease yet
it may cause acute renal injury. In this study plasma,
total homocysteine and serum hs‑CRP rise significantly
in addition to serum Creatinine following acute
renal injury caused by ESWL. Hence, plasma total
homocysteine, serum hs‑CRP and serum creatinine can
be used as acute renal injury markers following ESWL
in patients with renal stone disease.
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A Case of Extensive Liver Injury Managed Successfully

.
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ABSTRACT
The liver is one of the most commonly injured organs in abdominal trauma.Liver laceration is a physical injury
to the liver resulting in tear of liver tissue.Uncontrolled bleeding is the most common problem resulting from
liver wounds. We present a case of a 24 year old male patient, who suffered blunt trauma to abdomen following
a road traffic accident resulting in a grade 4 liver laceration with large haemoperitoneum. The patient was
successfully managed by prompt surgical intervention in view of haemodynamic instability and resuscitative
measures involving intravenous fluids and blood transfusion. Blunt trauma to abdomen causing liver injury is
a surgical emergency. Haemodynamic status, not the grade of the injury, should dictate the management.

KEYWORDS : Blunt abdominaltrauma. Liver laceraiion

INTRODUCTION
The liver is one of the most commonly injured organs
in abdominal trauma. Livertrauma can be divided into

blunt and penetrating injuries. Blunt injuries are
commonly seen in motor vehicle accidents, falls and
sporls injuries. Penetrating injuries are seen in stab
and gun-shot wounds. Liver laceration is a physical
injury to the liver resulting in tear of liver tissue. Liver
lacerations range in severity from mild to very severe
or fatal. Uncontrolled bleeding is the most common
problem resulting from liver wounds- Liver injuries are
fortunately uncommon because of the position of the
liver under the diaphragm where it is protected by the
chest wall. However when liver injury occurs, it is

serious and can be associated with significant
morbidity and mortality even with prompt and
appropriate management.

CASE REPORT
A 24 year old male patient was brought to casualty
with alleged history of road traffic accident involving a
bike on which the patient was riding and a car. The
patient complained of abdominal pain and bleeding
from left ear after the accident. There was no loss of

consciousness, vomiting or seizures. No history of
diabetes and hypertension.
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On general examination, the patient was conscious
and responding to commands. The blood pressure
was 90/60mm Hg, heart rate was 1OOimin and the
patient was afebrile. There was a CLW 6X2cm on
medial aspect of right thigh and injury to the jaw

suggestive of a right mandibular fractuie. On
Abdominal examination, the abdomen was tense, mild
distention and diffuse tenderness was presenti Bowet
sounds were audible. On per-rectal examination soft
stools were present and finger was not blood stained.

CT Scan Abdomen & Pelvis (Plain + Contrast)
revealed Grade 4 liver laceration with moderate to large

haemoperitoneum and collapsed lnferior Vena Cava
suggestive of hypovolemia. CT of [i/laxillo-facial bones
showed mandibular body fracture on right side. CT
brain was normal. Patient was admitted in SICU iinder
strict monitoring. Blood investigations were done which
revealed a haemoglobin level of 7.79m%. Treatment
involving broad spectrum higher antibiotics and lV
fluids was initiated and blood for transfusion was
arranged. However the patient's condition continued
to deteriorate and he could not maintain blood
pressure, thus he was prepared for emergency
exploratory laparotomy, and was taken up for surgery
6 hours after admission.
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were
mops placed during the previous surgery

ooze
removed and liver was inspected' Subcapsular

of blood was noted from lacerated site on superior
left lobe'
surface of liver near cleft between right and
with
Suturing with omental re-enforcement was done

3.0 prolene. tMinimal ooze was atso noted from

plugging
undersurface of left lobe for which omental
done' Abgel
and suturing with 3'0 prolene material was
was
was placed and haemostasis achieved' Abdomen
placing a drain in
closed after peritoneal lavage and
was shifted
the right sub-diaphragmatic region' Patient
to recovery with endotracheal tL;be in-situ'

n 4iU

Fig. 1 - Pre

- OP CTAbdomen

e

n in

laye rs '
in the
haemoperitoneum was observed and the blood
peritoneal cavity, approximately 2 litres in quantity was
was
removed using suction. An active ooze of blood
noted from the surface of liver and the abdominal cavity
over
was packed with mops and drapes with pressure
the liver to control the ooze' The liver was examined
next which showed a laceration on the undersurface
of liver in the left lobe. A few spurting vessels were
identified which were ligated and 4'0 prolene sutures
of
were put at the site of laceration' The undersudace
achieve
liver was packed using abgel and 2 mops to
drain
haemostasis. Peritoneal lavage was done and a
for other
was put after inspecting the abdominal cavity
organ injuries and achieving haemostasis'

After o pe'ning

th

a bd om e

however
Patient was stable for 4 hours after surgery'
able to
not
soon began to deteriorate again and was

maintainbloodpressur:einspiteofinotropesupport

lVultiple blood and fresh frozd'n plasma transfusions
of 12
were given in the post-operative period' A total
points of blood (PCV) and 6 points of Fresh Frozen
Plasma w-9re transfused from the time of admission'
The
Patient was extubated on 4rh day after surgery'
patient's condition gradually improved after surgery'
The right drain continued to be high and the contents

gradually became bilious suggestive of bile leak"
and'
however it resolved on its own within a few days
further
the patients recovery progressed without any
was
complications. The right mandibular fracture
managed by open reduction and internal fixation
,rrg"iy by the ONnFS department' A repeat C[
Abdomen scan was done which revealed comple{g
resolution of the haemoperitoneum and near norm3l
liver anatomy, after which the patient was discharged
from the hospital, having pade a full re-covery'

'

Fig.2

- OP CT
Abdomen
Post

:

being
and multiple bloodtransfusions' The inotropes
norand
administered were dopamine, dobutamine
to be
adrenaline at 3ml/hr. The drain fluid appeared
quick rate
frank blood and was accumulating at a
suggestive of active bleeding internally' The
was decided
fraemogtoUin level dropped to 6'Zgm%' lt
to take up the patient for emergency re-exploration
surgery.

incision'
The abdomen was opened through the old
the
After suctioning the blood from peritoneal cavity'

H Lifeline, XXX|l, 2017

should be
bleeding vessel. Direct suture ligation
DISCUSSION

traumas' making it
Liver injuries constitute 5% of all
Given its anterior
tfre most common abdominalinjury'
cavity and its large size' it is
fosition in the abdominal
wounds' lts firm
prone to gun shot wounds and stab

A patch
performed using 3-0 or 4-0 absorbable suture'
gap created by the
of omentum can be used to fill the

lf bleeding
laceration, as was done in our case'
can be
continues, then the Pringle maneuver
performed. A number of commercial hemostatic

locationunderthediaphragmalsomakesitespecial[y
type
prone to shearing forces' Common causesoflhis
motor
such as
of injury are blunt force mechanisms
injuries' Typically
vehitloaccidents, falls, and sports
and around the
these blunt forces dissipate through

available and
agents like gelatin gelfoams are readily
of liver injuries'
Ue used as an adjunct after repair
"Inwas done in our case'
as

structure of the liver.

of
The most common presentation is fdatures
intraperitoneal haemorrhage which include

liver trauma
Some of the complications following
abscess' bile
include intrahepatic hadmatoma, liver

and arteriocollection and biliary fistula, arterio-venous
biliary fistulas, and liver failure'

distension'
hypoiension, thready pulse and abdominal
of the liver present with rapidly

't

CONCLUSION
lacerations
Massive
liver iniury is a
' developing hypotension and shock which are life' Bluni trauma tcj abdomen causing
status' not the
surgical emergency' Hemodynamic
threatening.
grrO" of the injury, should dictate the management'
computed
a
or
and
ultrasound
of
use
lmaging, such as the
Lontrast Enhanced CT scan of the abdomen
of
way
preferred
tomography scan, is the generally
pelvis is a standard diagnostic modality.in
to
sensitive
is
and
diagnosis as it is more accurate
hemodynamically stable patients' Nonopeiative
hemodynamically
is
who
bleeding. For a person
management is a standard of t'!". .ln
for
sonography
urtstable
unstable a focused assessment with
hemodynamically stable patients' however
to
used
is
place
which
trauma (FAST)scan may take
patients should mandate emergency laparotofiy'
..,1

findfreefloatingfluidintherightupperquadrantand

ii

However Contrast
left lower quadrant of the abdomen'

of choice'
enhanced CT scan is the investigation

In'bluntiivertrauma,nonoperativemanagementisa
standardofcareinhemodynamicallystablepatients.
the
It is not the grade of the injury' but rather
patientwhich dictate
hemodynamic parameters of the
conservative versus operative management

:l
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Laparoscopic Ladd's procedure in a 58yr Female with
Thansverse Colon Tuberculosis Mass

A rare

case

with Malrotation

report
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Department of General Surgerl,,KlE University, INMC, KLES DrPrabhakalKoLe Hospital & MRC, Belagavi, India
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ABSTRACT
lntestinal malrotation is partial or complete failure of 27A% counterwise rotation of midgut around the superior
mesenteric vessels in embryonic life. IValiotation can present in any age group.'tVost of the patients present
within first month of life. However late presentation is rare, we present a case report of 58 yr female with
tuberculosis transverse colon mass with malrotationwithladd's band with sub acute intestinal obstruction.
She presented with epigastricpain,mass and vomiting. Patient underwent laaproscopicladd's procedure
inddescending colon and ileum bypass with lleoDescending anastomosis , She had good postop recovery.ln
this article we describe our experience in creating descending colon and ileum bypass with lleoDescending
anastomosis
KEYWORS: laparoscopic ladd's procedure, transverse colon mass, bypass, ladd's band
INTRODUCTION

Ir/alrotation is typically diagnosed in the first few
months of life, and 90% of cases are diagnosed during
the first year. However, adult midgutmalrotation is very
rare and its incidence has been reporled to be between

.-

0.0001ok and 0.19%. tt/ost adult diagnoses of
midgutmalrotation are made in asymptomatic
patients; either on imaging investigations for unrelated
conditions or at operations for other pathology. This

scenario of incidental diagnosis is becoming
increasin gly cornmon, parlicularly with improvements,

and increased use, of diagnostic imaging techniques
in modern practice [1] there are a smallproportion of
affected adults who may present with acute or chronic
symptoms of intestinal obstruction or intermittent and
recurrent abdominal pain. The diagnosis in this age

group is fraught with immense difficulty, especially
because the typical presentation is with non-specific
symptoms.[2] The ladds procedure""is the standard

CASE REPORT
A sB/F patient presented with pain abdomen on/off
since 5 months, vomiting since 5 days and reduced
appetite since 3 months. On physical examination,she
was afebrile and vitals stable.Her abdomen was soft,

pain was present in epigastric region with mass of
around 4x3 cm felt in epigastric region. Her blood and
routine examinations were normal
USG showed thickening of bowel,and multiple enlarged

mesentric lymph nodes.

corrective measure for intestinal malrotation in children

CT scan showed: Partial lMalrotation with DJ flexor in

and consists of division of peritoneal bands( ladds
bands) traversing the posterior abdomen, reduction
of volvulus , appendectomy, and functional positioning

right paramedian location, Circumferential mural
thickening of hepatic flexure and transverse colon
result in luminal narrowing, metastatic

of the intestine wiih or withbut fixation[3]

lymphadenopathy.
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(fig3)Ladds
band was seen
from duodenum

to caecum

r't,

fig Transverse Colon mass with fibrosis

Colonoscopy showed: ?CA Transverse Colon , ?TB
colitis, ?Crohns disease
Biopsy report came as TB colitis.Antitubercular drug
was started, but patient presented with pain abdomen
and vomiting after 15 days so diagnostic laparoscopy
was processed
Diagnostic laparoscopy was performed. The surgeon
and camera was at patients leftside. A1Omm port was

plced in umblicus by open hassons technique. The
abdomen was insufflated 14mm Hg with Co2.1Omm
suprapubic port was placed. Two additional 5mm
trocars were placed under direct vision in the right and
left flanks. The procedure began by exploration of
abdomen. The ileocaecal junction, caecum with

appendix was seen

to occupy the

right

hypoch6ndrium. Most of the small intestine was found

on right paracolic gutter and was collapsed.the
descending Aorta was clearly visible indicating
absence of small bowel mesentry on left side and
Ladds band was seen from duodenum to caecum
(fig3). Ladds band was divided using scissor ,sharp
dissection and electocauteryafter completion of Ladds
procedure the DJ flexure was seen to ocuppy right of
abdomen lncomplete malrotation was converted to
complete non rotation.Due to presence of mass in
transverse colon Bypass was created by
anastomosing Dbscending colbn with ileum. 4layer
closure technique was used 1$ layer was closed by
laparoscopy and other 3 layers were closed by making
5 cm incision on abdomen.Drain was kept through
Smm port. Post operative was uneventful.Patient
started orally on day 3.

DISCUSSION
tVidgutmalrotation is broadly considered a deviation
from the normal 270 degree counterclockwise rotation
of the gut during embryonic development The
shortened mesentery allows the small bowel and
mesentery to twist and wrap around the narrowed SMA
pedicle td create a distinctive 'whirlpool'appearance
on CT scan[1]
il/lesenteric angiography was previously used but is
now rarely indicated in the evaluation of malrotation. li

has the capacity to demonstrate the abnorma'l
relationship between, and detect the patency of, thp
mesenteric vasculature. Angiography was used tb
demonstrate the characteristic corkscrew appearan(e
of a whirling SIMA and its branches; the barber pq'le

sign[2]
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The classical Ladd's Procedure consists of;4
parts:division of Ladd's bands overlying tlie

g

duodenum;widening of the narrowed rootof the small
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bo'"^,,elmesentery by mobilizing the duodenum
ancidivision of the adhesions around the SMA toprevent
further volvulus [3]
GONCLUSION
The Ladd's procedure may be performed safely, with
a high degree of patient satisfaction, by a laparoscopic
approachin adults. lt decreases hospital stay and faster
recovery as compared to open with lesser post
operative complications.
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Laparoscopic Morgagni's Hernia Repair
in a Patient with Osteogenesis Imperfecta
A rare case rePort
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ABSTRACT
with complaints of pain abdomen ,constipation with
A24 yearsold male patient presented to emergency
type which increased past 3 days associated with vomiting(2
abdominal distension since 3 days.pain was colicky
after
lIV{PERFECTA and gave history or19rylte! rraclyr3s even
episodes).He vuas aklcloosTEoGENESlS
parameters
patient had tachycardia(130/min),other vital
minimal stress or injury .on general examination
eyes.on per systemic examination ,abdomen was
were stable and had short stature with blue sclera of
region ,no bowel sounds and there was
distended with tenderness in left hypochondrium and epigastric
diminished air entry on ieft side on respiratory examination.

r._ on stabilising the patient he was shifted to cT and cT

showed fol[owing find]ngs

OF BOTH DOMES OF DIAPHRAGI\N WITH
DIAPHRAGMATIC HERNIA ALONG THE IUEDIAL ASPECT
CAUSING
[i**'oloN oF MTDSEGTuENToFTRANSVERSE coloN rNTorHEANTERIORrvlEDlAsrlNUt\x
MECHANICAL LARGE BOWEL OBSTRUCTION
:
MILD ASCITES AND LEFT MILD PLEURAL

EFFUSION

J

patient was taken up for surgery on emergency basis and LAPARoscoPlc MoRGAGNI's HERNTAREPAiR
regular food and tolerated well and on day 4 he
under GA was done.on post-operative days 2 he was taking
i
was discharged with good health condition and smile on his
Hernia , osteogenesis lmperfecta , Laparoscopic
KEy WORDS: Morgagni,s hernia,congenital Diaphragmatic

face'

repair
!NTRODUCTION
Congenital Diaphragmatic Hernia (CDH) is defect in
the domes of diaphragm due to congenital causes and

!

mainly has types Bochdalek's (posterior)and
Morgagni's (anterior

)-

Morgagni's hernia is a rare condition which accounts
for less than 5% of all the CDH-lt is also referred to as
retrosternalor parasternal hernia or herniation through
space of Larry.Basically foramen of Morgagni or space
of Larry is located immediately adjacent and posterior
to the xiphoid Process

.

Osteogenesis imperfecta (Ol) is a group of genetic
disorders that mainly affect the bones and muscles' lt
results in bones that break easily- The severity may
be mild to severe. Other symptoms may include a

blue tinge to the whites of the eye, short height, loose
joints, hearing loss, breathing problems, and problems

with the teeth.
The underlying mechanism is usually a problem with
connective tissue due to a lack of type I collagen' This
occurs in more than 90% of cases due to mutations
in the COL141 or COL1A2 genes.

HISTORY

Diaphragmatic hernias of It/orgagni's were first
described in 1769 as anatomical defects in the anterior
diaphragm that allow herniation of abdominal viscera

into the thorax. They are the rarest of congenital
diaphragmatic hernias, making up 2-3% of cases'1
They usually present in childhood with respiratory
sympto mato logy.2 I ncid

e

ntal fi nd i n gs of
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in adults are less common with only Bl asymptomatic
cases repoded in a recent review.2 Symptomatic adult

cases of l\4orgagni's hernias are even rarer with only
12 cases described

CASE REPORT
A24 years old male patient presented to emergency
with complaints of pain abdomen ,constipation with
abdominal distension since 3 days.pain was colicky
type which increased past 3 days associated with
vomiting(2 episodes)and gave history of repeated
fracture due to minimal stress or injury .
Co- morbidities -OSTEOGENESTS ilVpERFECTA.
On general examination patient had tachycardia(130/

min),other vital parameters were stable and had short

stature with blue sclera of eyes.On per abdomen
examination ,it was distended with tenderness in left
hypochoncirium and epigas.tric region without. bowel
sounds and there was diminished AE on left side on
respiratory examination.
Out side USG shoed normal study which was done 5
days prio(231812016).On stabilising the patient he was
shifted to CT and CT showed following findings

DIAPHRAGIVATIC HERNIA ALONG THE IVED
ASPECT OF BOTH DOMES OF DIAPHRAGTM WITH
HERN IATION OF MID SEGIVENT OF TRANSVERSE
COLON INTO THE ANTERIOR MEDIASTINUN4

CAUSING TMECHANICAL LARGE BOWEL
OBSTRUCTION

MILD ASCITES AND. LEFT MILD PLEURAL
EFFUSION

CXR SHowfOlopacification of teft lung region,
suggesting obliterated left lung fields.

blood reports-Hb-16.4,TLC-24,9A0 and rest of the.
investigations were WNL
PROCEDURE DONE-LAPAROSCOPIC ASSISTED
I\4ORGAGN I'S HERN IA REPAIR
patient was put in supine position and parts painted

and draped.With 10. mm umbilica.l

port
pnemoperitoneum was created.On diagnostic
laparoscopy small bowel and large bowel till.midL
transverse colon was dilated .Transverse colon and
momentum was the content of the hernia.Hernia was
reduced and midline incision of Scms was taken over
the upper abdomen and small bowel was explored

and enterotomy was done

, evaluated and
diaphragmatic hernia was was repaired back wjth 2-0
proline intermittent suture with port closure needle
through abdominal wall.Drain was placeo and
abdomen was closed in layers with pDS 1-0loop and
subcutaneous other port sites were closed with vicrvl
2-0.
D ifficu lties-Patient was k/c/o Osteog enesis i m perfe cta
with short stature and with h/o repeated fractures.

Defect Noted And Closed With Port Closure

DISCUSSION
l\4orgagni's hernia is known since 1700,which is the

Complete Closure Of Defect

A^* LESH Lifeline, XXXII, 2017

very rare type of Congenital diaphragmatic hernia
,which in turn is quite a rare condition.The
pathophysiology of diaphragmatic hernias is usually
congenital which is due to failure of fusion of
diaphragmatic components during embryogenesis.
The sequence of events is probably herniation of
abdominal viscera through a pre-existing
diaphragmatic defect. lt can occur on either side of
the sternum through a muscle-free triangular space

on the right'Our
it is more common
, although
was on the left side
is unusual as the defect
are less
of this condition in adults
lncidental findings
81 asymptomatic cases reported

towards laparoscopy
Recently, there has been a trend
when the diagnosis is

which is useful particularly
an excellent view'
unclear. lt provides the benefit of
faster
minimal tissue trauma with subsequently
recovery and superior cosmesis'Laparotomy'
:","-;; -ith only
of
cases
adult
common approach for
Li'u r.u""nt review.symptomatic only 12 cases however, is still the most
advantages and updated
are even rarer with
repair,but keeping in mind the
nIorgugni hernias
Need
Morgagni Hernia: The
techniques,laparoscopy was chosen'
O"r"nO"Otteference-Adult

laparoscopic

forClinicalAwareness,EarlyDiagnosisaQdPrompt
Surgical lntervention

from Royal college of
S Arora, A Haji,.and P Ng
Engl' 2008 Nov;
,urn"on, England,Ann R Coll Surg

CONCLUSIONS
the
1) lt significantly avoided complications due to

post-op
length of the incision such as

Our patient
pain,chances of wot'nd infection'ln
where
who was t</c/o Osteogenesis imperfecta

90(B):694-695'

easily byhealing was the challenge'it was

693)
Ooi: tO.t SO8/003588408X321
diagnosed late because
Most hernias of Morgagni are
present with vague
patients can be asymptomatic or

and
gastrointestinal and respiratory symptoms
this patient was
signs.tne clinical presentation of
intestinal
ctlarly misleading with symptoms of
without loosing
obstruction and respiratory signs'but
history'examination
the track of the case with detailed

.

andwithradiologicalsupportourhighlyexperienced
time' lt is important to
surgical team diagnosed it on
have features of
bear in mind that patients who do
have a
pneumonia on assessment should always
and' if necessary'
if,orougn abdominal examination
this potentially liferadiologic-al.evaluation to exclude

Passed bY laParoscoPY
'$atient was taking orally on'post -op day 2 (solid

2)

oralfeeds)
3)

l
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ABSTRACT
Femoral hernias are relatively uncommon,however they are the most commen incarcerated abdominal hernias
with strangulation of viscous carrying significant mortality.Femoral hernia has often been found tq be the
cause of unexplained bowel obstruction. Femoral hernias are known for atypical presentations like painless
groin swellings, groin cellulitis/necrotizing fasciitis.Diagnosing Richter's femoral hernia is often difficult, especially
in obese patients.Delay in diagnosis malioccur, especially because a strangulated femoral hernia doesn't
always present with typical groin swelling and signs of strangulation.We present the case of a 48 year old
female who presented with pain abdomen,constipation and vomiting since 2 days,with a nontender swelling in
the right groin without signs of strangulation.A diag.nostic l4proscopy.performed showed, Richter's femoral
hernia with part of small bowel as content.
KEY WORDS: Richters hernia, femoral hernia, laproscopic assisted
INTRODUCTION
Femoral hernia is relatively uncommon, making upto
2-B% of all adult groin herniasl. lncarcerated femoral
hernias, however are the most common incarcerated
abdominal hernias with strangulation of viscous
carrying up to 14o/o morlality2. They have high rate of
complications owing to narrowness and rigidity of
femoralcanal.lt is twice as common in parous women
than non parouswomen.Approximately 60 % of
femoral hernias are found on the right side.They
typically present as a groin lump clinically lateral and
inferior to the pubic tubercle.They often require
emergency surgery because of incarceration or
strangulation of intestine.

Factors predisposing to femoral hernia include
pregnancy, obesity, pelvic mass, urinary retention and
constipation. Further more, weakening of transversalis

fascia due to old age may be implicated.Diagnosing
the lump in the groin is often difficult especially in obese
patients. Delay in diagnosis may occur especially
because a strangulated femoral hernia doesn't always
typically present with groin swelling and local signs of
strangulation.
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repair.
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CASE REPORT
A 48 year old female presented to the casualty with
pain abdomen,2 episodes of vomiting and constipation
since 2 days,she also had a swelling in the right groin
since 6 months. On physical examination shei was a
febrile, pulse: 1 021 min,
BP:'140180 mm Hg, abdomen was soft, diffuse

tenderness was present,cough impulse
negative,bowel sounds were sluEgish, a 4X3 cm non
tender,irreduciable swelling woS:preseflt in the right
groin,with no signs of inflammation/strangulation.

Routine blood investigations were within normal
limits,an erect x ray abdomen showed distended

Differential diagnosis of femoral hernia includes
pseudohernia, Femoral artery pseudoaneurysm,
saphenous vein varicosity, soft tissue masses and
lymphadenopathy, which can be differenciated by

bowel loops with air fluid levels suggestive of intestinal
obstruction hence CT scan was not done.

proper clinical examination and imaging.

The patient was then shifted to the operation theater
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iagnostic Iaproscopy was performed , A 10mm
was palced in the umbilicus bY oPen hassons
technique.the abdomen was insufflated to 14mm Hg

with CO2.The antimesentri c border of the small

intestine was seen to be protruding through a rent in
the anterior abdominalwall,a 5mm trochar was placed
in the left flank under direct vision and with the help of
a grasper contents were reduced,

masked by body fat or an enlarged lymph node or is
mistaken for acute lymphadenitis. lf local gangrene of

the intestinal wall occurs, the classic signs of
inflammation appear. ln the early stage , this groin
swelling can br discrete and can appear as a local
abscess or as subcutaneous emphysema caused by
anaerobic infection.

lf surgery is per-formed too late or not at all, natural
healing may occur in the form of drainage through an
enterocutaneous fistula. Under certain conditions, the
fistula may spontaneously close, but it may also persist
for months.perforation into another compartment, such

as the scrotum,vula, thighs or peritoneal cavity, may
also occur producing a severe clinical course with
considerable morbidity and a high death rate. With the

appearance of peritonitis, the prognosis becomes
highly unfavourable.

cong
exudative
fluid,100 % oxygen was given and the bowel looked
healthy,even on reduction of the contents the inguinal
swelling persisted which arose the suspicion of a
femoral hernia,with the scope insuitu,an incision was
taken 1 cm below and parallelto the medial portion of
the inguinal ligament,alipomatous swelling was
encountered,further dissection around the swelling
confirmed that it was a femoral hernia,the sac was
identified and released,the defect in the femoral canal
was repaired by placing 2-0 prolene sutures between
the pectinate fascia to coopers Iigrnent and tying them
with care taken not to compress the femoral vein.The
post operative period was uneventful,and patient was
discharged on post operative day 7.
WAS

DISCUSSION
The pre condition for the formation of this padicular
hernia as stated by richter, is determined by the size
and consistency of the hernia orifice, it must be big
enough to ensnare the bowel wall, but small enough
to prevent the protrusion of the entire loop of the
intestine, and the margin of the hernia ring must be
firm3. Richters hernias tend to progress more rapidly
to gangrene than ordinary strangulated ones, this may
be explained not only by the firm constricting ring , but
also by the anatomical particularity that, it is the free
border of the intestine opposite the mesentry with the
predominace of terminal arterioles that is involved.
This insidious pathologic feature of richters hernia
often leads to late diagnosis or even misdiagnosis,
thus allowing time for bowel necrosis to developa.
A small hernia in the femoral canal, the most common

site of richters herriia (in whites), is sometimes

Patients presenting with perforated hernia require
timely arid sometimes aggressive pre operative
resuscitation, consisting of isotonic rehydration and
antibiotic therapy. Richters hernia in the groin without
apparent signs of perforation can be handled as,
ordinary inguinal herniass.Prelimnary attempts at
manual reduction should be avoided because the
viability of the hernial sac can be determined by direct
inspection only. When possible, we avoid a segmentql
resection and close the defect after a carefr-il

debridement of the margins. However the rulb
regarding strangulation ('when in doubt resect) shou[d

be

respected.

I

Classically three approaches have been described to

open hernia repair: Lockwood's infrainguindl,
Lotheissen'stransinguinal and McEvedlz's high
approach. lrrespective of the approach used the
following will be achived:dissection of the sac,
reduction/inspection of contents, resection

if

the bowel

is non viable, ligation of sac and approximation of
inguinal and pectirreal ligaments. ln our case we used
an infrainguinal approach for femoral

canal.

j
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ABSTRACT
that are lined bY fibrous tissues
coltections of Pancreatic secretions
are
PseudocYsts
n of the common
Pancreatic
ction due to mechanical' obstructio
obstru
biliary
blood,Extrahepatic
ctive jaundice
contain necrotic debris or
pseudocyst 1.lt/lost cases of obstru
of
Pancreatic
complication
rare
portion of the common bile
bile duct is a relativelY
to fibrotic stri cture of the intrahePatic
due
be
to
appear
of a 35 Year old
associated with PseudocYst
pseudPcYst.We Prese nt the case
the
bY
duct
on the.common Pile
weeks,with a PalPable
duct,rather than to Pressure
and icte ric skin colour since 2
months
8
since
abdomen
remale who presented with Pain
a laProscoPic
liver enzym es,she was treate d with
and
bilirubin
d
elevate
and
-mass per abdomen
post surgery
reduction in her bilirubin levels
cystogastrostomy and had a drastic
CBD compression, cystogastrostomy
KEY WORDS: Pancreatic PseudocYst ,

INTRODUCTION
'15-25 % of patients hospitalized
Jaundice occurs in
pancreatitis' the
with pancreatitis2'ln patients with
potential contributing causes are hepatocellular
of the common bile
abnormalities or an obstruction
of the
duct including gallstones' constriction
edema' fibrotic
intrahepatic bile Juct by pancreatic

pancreatits in.arlr
initially,she was diagnosed with

or*rii"

hospital

ftr

which she was trelt3f

persisted'shb
conservatively but her pain abdomen
skin colour'passage
now also had complaints of icteric
a history 6f
of clay coloured stools'She also had
weight lqEs'She "naO
reduced appetite with significant
was on treatment
raised sugars since admission'and
physical examination' pallor and
strictureoftheintrahepaticbileduct,pancreatic for the same. On
was soft with a mass
any of the above
icterus were present, abdomen
periampullarycancer, or an abscess'
the other hand' palpable in the epigastrium and rlght hypochondric
acting alone or in combination'On
bilirubin
to compression of the ,"gion. Blood investigations revealed a total
obstructive jaundice solely due
of 9'36 and ALP-355'
Commonbileductcausedbyapancreaticpseudocyst of 11.35 and directtitirunin
was 21'03' upper
of the cause from
Repeat bilirubin after admission
is rare.in such a case, differentiation
stricture of the gastrointestinal endoscopy revealed extensive
biliary obstruction due to fibrotic
bile duct is an lompression of pseudocyst on stomatch and
intrapancreatic portion of the common
gastropathy'
the need for bilioenteric
duodenum and portal hypertensive
important aspect to assessing
case of pancreatitis with
intra hepatic biliary
bypass3.Herein we report one
CT scan revealed bilobar moderate
duct
bile
in its proximal and
large pseudocyst causing common
radicals,common bile duct dialated
of 1'3 cms in mid
obstruction.
mid portion with maximum diameter
non
portion and a large thin walled hyp^odense'
CASE REPORT
'10'2 X B'6
with pain abdomen enhancing cystic tesion measuring 17 '2X
A 35 year old female presented
with vomiting along head body and tail of pancreas( fig 1)
since B months,which was associated

H Lifeline, XXXIl, 2017
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cavity,all the contents of
the cav ity along with

material was aspirated
,stay sutures encompas
all the layers of the stomatch
and pseudocyst wali

were to place for asscess
to clear the cyst

cavity,cystogastric anastomosis
was performed usin g
3-0 vicryl co ntinuous sutures,and
the incision on the

anterior g astric wall was closed
with

0vicrylcontin uous sutures (fig 2)
Biopsy of cyst wall was negative

3_

CEA - 1g-g was in Normal range

The duration of the surgery was 160
minutes,post

(fis 1)
Diagnostic laproscopy was done.A
1Omm port was
placed in the umbilicus by open
hassons technique,the
abdomen.was insufflated to 14mm Hg
with CO2.1O
mm port was placed in the left hypochondrium
and
two additional 5 mm trocars were placed
under direct
vision in the right and left flanks.The procedure
began

by exploring the abdomen,compression of
the

stomatch by the pseudocyst,a longitudinal
incision was

marked on

operative course was uneventful,total
bilirubin on post
operative day T was 3.53,patient was
discharged
on

post operative day 10,and on follow
up on post
operative day 14 patient was non icteric,with
no

palpable mass per abdomen,total
bilirubin of 2.35 and
was free of complications.

!'

DISCUSSION

Jaundice in patients with pancreatitis
may result from
hepatocellular abnormalities or obstruction
of the
common bile duct.ln acute pancreatitis
with orwithout
common bile duct stones, transient
edema
surrounding the common bile duct
may cause dbiliary
obstruction. ln chron ic pancreatitis a
biliary obsti.uction
occurs when fibrosis of the pancreas
encrQaches

the anterior stomatch wall w ith
electrocautery,and the incision was dee pened,stay
sutures were used to retract the anterior gastric
wall
for access,a bulge was noticed on the posterior
gastric
wall,a long spinal needle was inserted percutaneously
upon the lumen of the intrapancreatic portion
through the posterior gastric wall to
oi
enter the cyst common
bile duct.The intrapancreatic portion
cavity,through which greenish turbid
be
inay
fluid drained narrowed
by fibrosis-without pr-oducing evidence
confirming the pseudocyst,a longitudinal
of
opening was obstruction
until there is additional inflammation and
made in the posterior gastric wall with
el ectrocautery
edema associated with acute pancreatitis.
with the needle in place to guide the
entry into the cyst
On the other hand, obstructive jaundice
solely due to
compression of the common bile duct
caused by._
pancreaticpseudocyst is rarea.obstruction
of the
common bile duct by external compression
can result
from a combination of etiologicalfactors
including the
presence of fibrosis and compression
by the
pseudocyst.
Sidel and his collegues suggested four
criteria for
confirming that jaundice is caused by pancreatic
a
pseudocyst 1) the presence of
a biliary obstruction,

2) demonstration that the
B

:

(tis 2)

i

I
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bileduct

is

compressed by the pseudocyst, 3) relief
of the biliary
obstruction by drainage of the pseudocyst,
4) the

jaundice in the post
dissapearence of the
period5

the clinical course

of our patient satisfies the above

mentioned criteria'
has been the standard of care
Surgical interventation
pseudocyst and is associated with low

for fancreatic

treating pancre-atic pseudocystthat is effective when
endoscopic drainage is considered inappropriate and
that also reduces the complication and recurrence
rates.
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ABSTRACT
vascular compression of the
duodenum.between the superior
mesenteric artery (sMA), the aorta,
spine is an uncommon condition.
and the
The 3d'part or ouooen;;;;.orrr"rr.Jor"",J
a narrow aorto_mesenteric
angle' The angle is redueedfn patients
with genetic, marnutritionrr
,r""rr,,"s. This is an extremery
rare occurrence in the clinicalscenario
leading to.r,ronrc marnutrition
and
morbidity.
high index of crinicar suspicion and
l The condition requires a
confirmation on radiorog,icar
we present two such cases who were
,rnus*o
durins 2016.
KEY WORD : SMA Syndrome

or.kil,

i

studies.
;r;;;;;;;;;J;;r,

INTRODUCTION
Vascular compression of the
duodenum between the
superior mesenteric arlery (SMA),
the aorta, and the

spine is an uncommon condition.
lt is synonymous
with Wilkie's syndrome. Obstruction

by the SMA was

first identified and described by
Carl Freiherr von

Rokitanskyin 1g61 in autopsystudies.
wirkie identified
75 patients with dilation of
the duodenumbetwee

and 1926.r

n

1921

With an incidence between A.OO24%and
0.S3%, this

is an extremely rare occurrence
in the clinical

scenario.i
CASE

1

A 70lM presented with chr.onic abdominal
pain,

gastritis, breathlessness and
bilious vomiting for 4

months. He had extensive weight
loss and decreased
appetite with early satiety. He
was a known case of

COPD without any other co_morbidities.

On examination, the patient was
cachectic and

rft^*,.u SH lifeline,

XXX|l, 2017

breathless. The abdomen was
distended; particularly

with epigastric fullness. There
was tenderness on
palpation. With suspicion
of Globstruction, we placed
a Ryle's tube and immediately4000
cc of foul smelting

bile with stomach acid and food
residue was

O"ir"O.

Cn investigation, Upper Gl endoscopy
showed

grossly dilated stomach with
excessive food residue
and bilious content. Duodenum
was dilated up to 2no
part and could not be visualised
distally.

CT scanabdomen showed a grossly
distended

stomach extending into the pelvis.
Duodenum up to
3'd part was also dilated
with abrupt narrowing at the
4th parl.Aorto-mesenteric
distance was narow 6mm
(normal 1O-28 mm) and aorto_mesenteric
angle was
reduced 25 degrees (normal
3g_65 degrees)(F ig.1,2)
Diagnosis of SMA Syndrome
was confirmed patient

was planned for surgical intervention
after due

optimisation end to side jejuno jejunostomy
was also

done.

s.t*A

Loh flfnal
ueirr

$uodenurn

Jeirrnurn

Fig. 1 Digital subtraction CT images showing normal
aorto-mesenteric angle and distance (A), reduced
angle and distance in Case #1 (B) and Case #2 (C)

performed. A feeding jejunostomy was created to
enable early enteral post-op feeding the abdomen was
closqd.
patient spost operative period was uneventful. The FJ
feeding were started on day 2 patient had delayed
gastric emptying. Oral gastrography study done on
day 8 POD showed good gastric emplying. patient was
stared on oral feeds on day nine POD- patient
dischargedon 12 POD
Patient was discharged on day 15 and followed up
regularly. Occasionally he would develop constipation
which would resolve with a single Practo-Clyss enema.
The patient has since gained weight and resumed
most of his daily routine activities.
CASE #21,
A 21 ll\A presented with upper abdominal pain, vomiti n g

after meals and extensive weight loss since

1B

months. He also mentioned decreased appetite and,
early satiety. His intake was limited only to watery food,
and liquids which he would often vomit
i

On examination, he was thin and cachectic.
Abdominal fullness and mild tenderness in uppdr
abdomen. Vague mass was palpable in thie

epigastrium

i
On investigation, Upper Gl endoscopyshowed
grossly dilated stomach & duodenum with excessii,e
food residue and bilious fluid.

Fig. 2 CECT abdomen showing markedly dilated
stomach and duodenum (Case #1)

SURGICAL NOTES CASE #1
Under GA, midline laparotomy incision taken. lt
revealed a grossly dilated stomach and dilated
duodenum up to 3'd part. 4th pafi of duodenum and
subsequent small bowel loops were collapsed. The
SMA was seen to physically compress the 4th part of
duodenum. ln view of the vascular compression, after
Kocherisation of the duodenum, by-pass surgery with
a Roux-en-Y side to'side duodeno-jejunostomy was

CT scan abdomen reported significantly distended
stomach and duodenum. Aorto-mesenteric angle was
12 degrees (normal 38-65 degrees) and markedly
reduced aorto-mesenteric distance of 4 mm (normal
10-28 mm). There was presence of mesenteric
lymphadenitis as well. (Fig. 1)
Diagnosis of SIVA syndrome was made and the patient

was worked up for surgical exploration.

SURGICAL NOTES GASE #2
Under GA, midline laparotomy incision taken to reveal

a markedly dilated stomach and dilated
duodenum.Small bowel loops were collapsed. Bypass surgery with a Roux-en-Y duodeno-jejunostomy
to the Znd parl. was performed in side to side manner.
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Jejuno-jejunostomy in end to side manner was

non-invasive way to evaluate duodenal and vascular

performed. The patient was extubated and monitored

relationships including the aorlo-mesenteric angle and
distance and other potential causes leading to duodenal

in Surgical ICU for 48 hours.

patients post op recover for the first three days was
unremarkable. On the 4th POD after the morning
sounds we received a call from the nursin! staff. On
examination patient was found to be non responsive.
Blood sugar was 11mg/dl. There wa no improvement

obstruction-

Such patients usually present with dehydration. The
initial management of such a patient requires
administration of intravenous fluids and correction of
electrolyte imbalances. The stomach and duodenum

with administration of 50% Dextrose patient with shifted

should be decompressed and lavaged by

to lCU. ln the ICU patient had a massive bout of

nasogastric tube. Due to an increased incidence of
peptic ulceration, gastric acid reduction using H2receptor blockers or proton pump inhibitors is

haemoptysis (Frothly pink sputum) patient was seen
by the intensivist who opned that patient is in L.V.F.
patient was intubated. patient had cardiac brrest from
which he could not be reviewed.
DISCUSSION
The SIVIA arises from the abdominal aorta at the level
of the first lumbar vertebra at an angle that averages
42.4 degrees, with a wide range of variation from 38
to 65 degreess.Anarrow aorto-mesenteric angle that
averages 15.2 degrees and ranges from 1 to
4Odegrees produces extrinsic compression of the
duodenum by the SIt4A or its branches.Crossingof the
duodenum at the level of the fourth lumbar vertebra
where the lumbar curvature reaches it's most anterior
position and is more pronounced, or exaggerated
lumbar lordosis decreases the aorto-mesenteric
distance normally from 10 to 28 mm to 2 to 8 mm.

a

suggested3.

There are three operations generally accepted for
treatment of vascular compression of the duodenum:

The use of CT scan in the evaluation of SIVA syndrome

Divis'ion of the ligament of.Treitz with or without
mobilization of the duodenum, anterior transposition
of the third part of the duodenum, or duodenojejunostomy with or without division of the ligament of
Treitz. Some of these procedures can also be
performed with a laparoscopic approach. Following
abdominal exploration, exposure and mobilization of
the second and proximal third of the duodenum is
performed by a wide Kocher manoeuvre. Thd third
and fourth portion of the duodenum can be appro-ached
by incising the transverse mesocolon or the
gastrocolic ligament, or reflecting the right colon.
Division of the parietal peritoneum along the'ieft aspect
of the duodeno-jejunal flexure and division of the
ligament of Treitz achieves full exposure of the
duodenum. Severing the ligament of Treitz alone or in
conjunction with extensive dissection of the retropancreatic space, the superior paraduodenal fossa,
and the posterior surface of the SIVA vessels will allow
the duodenum to fall away from the aorto-mesenteric
junction by at least two fingers'width. The resulting
peritonealdefect along the left aspect of the duodenojejunal flexure should be closed, to avoid an internal
hernia. Care must be taken to avoid injury to or

was first reporled by Applegate and Cohen2. A helical

bleeding from the inferior mesenteric vein (SI\4V), SIVA,

An extensive lossof retroperitoneal and mesenteric fat

associated with rapid weight loss can contribute to a
decrease in the aorto-mesenteric angle and aortomesenteric distance responsible forthe development

of vascular compression. Congenital aetioiogies
include abnormally low insertion of the SA/A or high
insertion of the angle of Treitz dislocating the
duodenum to a cranial position. Acquired anatomic
abnormalities can occur following corrective spinal
surgery such as scoliosis surgery.

CT scan with the administration of both oral and
intravenous contrast followed by three-dimensional
reconstructions provides a fast, reliable, and relatively
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middle colic artery and multiple branches of the inferior

pancreaticoduodenal artery. Division of the ligament
of Treitz alone was associated with a 79% lo 100%

rate in two series reviews, each consisting of 14
patientsl.

REFERENCES
1. Fischer, Josef E. "Vascular Compression of the
Duodenurn." Fischer's htlisstery of SurgeryPhiladelphia: Wolters Kluwer Health/Lippincott
Williams & Wilkins, 2012.

Duodeno-jejunostomy with division of the ligament of
TreiE is the procedure of choice. It was first introduced
by Starley in 1910 and over the years it is has become

the most frequent treatment with success rate of
90%a.Mobilisatiqnof this suspensory ligament allows
the duodenum to fall away from the aorto-mesenteric

2
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superior mesenteric artery syndrome. Journal
of Computer Assisted Tomography. 19BB NovDec;12(6):976-80.

junctionind escape the obstruction.The uie of
duodeno-jejunostomy alone has a reported success
rate ofbetween 82o/o and 100% in two reviews
consisting of 44 and 25 patients, respectively.
Analternative option is a Roux-en-Y duodenojejunostomy from the second portion of the
duodenumorfrom the junction of the second and third
portions. This, however, adds the risk of asecond
anastomosis to the operation.
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3.

Akin J, Gray S, Skandalakis J. Vascular
compression of the duodenum: presentation of
10 cases and review of tlre literature. Surgery.
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CONCLUSION
SMA syndrome is a rare cause of chronic duodenal 5ileus and requiresclinical suspicion and radiological
diagnosis. The patients require optimal pre-operative
preparation in regard to correction of nutrition and
electrolytes and a good stomach lavage for healthy 6.
anastomosis. With surgical by-pass of the
obstruction, the patient can surely make a drastic
recovery from his/her long standing ailments and
restore health and vitality with resumption of a normal
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Reduction En Masse
is a rare condition
in which the
hernialsac is returned
to the preperitoneal
space along
with incarcerated bowel
during reduction. lt is
likely

produced by forcible
attempts at reduc tion
Occasionally,

advised

to go to a hi gher centre
for furth er
management. The patient
j
had not passed stool
or
flatus after the hernia
surgery and had 1
epigode
of
fever on the day after
surgery. No hi story
of diirbetes
and hyperten sion

it can also be spontaneous.
The hernia
appears to have been
l
reduced but the s igns
On general examination,
of bowel
the pati ent was con'scious
obstrUction persist
"This "condition req uires
surgical and oriented. The blood pressure was 110/7Clmmhg,
reduction and trea tment
to release strangulation.
pulse rate was 120/min
first report of red uction
, spo2 was 90% at room
en masse was by Luke
air
in 1g43. and the patient was afebrile
According to Pearse,

The
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reduction en masse
occurs in On a bdominal
about 1 in 1 3,000 hernia
examination, distension
cases. About 200 cases
was present
have alon g with diffuse te nderness.
been reported worldwide,
Bowel so unds were
h owever rather
than this hyper peristaltic.
being a particularly rare
Sutured hernia s urgery
condition, the true. num
wound was
ber of seen in the left
cases is probably much
inguinal rggion Examination
higher because the
of the
condition genitalia revealed left
has not been well known
sided scrotal oedema.
There
was
no cough impulse. The
rig ht side of scrotum
CASE REPORT
was
normal
A 40 year old male patient
came to casualty with The patient was admitted
complains ollsevere
in SICU under strict
abdominal prin unO
monitoring. The patient
abdominal
was
distention since the pasr
starteJon O'.uO spectrum
2 dr;. ;; patient had higher antibiotics
lV
fluids. nor,,n" blood
surgery for teft sioeo
investigations were .and
;r;;;r,
hernia
-uldergone
done and ,"rur,"O
privare hospirat
n"remoglobin _
2 days back. ;; ;rn"ry at a
was 9 !9r2, rlc _ 13,600/mcr ,rd
patient ou,"ropuo
lotassium _
2.93 meq/t. tn view of rhe
a bdomina
tow nr"rog;;ii,
"
z points of
:;'J!;oon after the surgery
and was blood (pCV) were transru..J-ln'J

.;;;

;:,i:l['j,nffi
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potassium

A^*rrrn

Lifeline,

xxxil, 2ot7

,

surgicalsite infection which was adequately manag
with oral antibiotics and regular dressings. The patient
was discharged from hospital, 15 days after surgery,
made a full recove

,,..:,.

1-j" l

Fig. 1 - lntra

-

Op

-

Reduction en mass

supplementation with lV KCI infilsion was staied to
correct the serum potassium level. CT Scan
Abdomen and Pelvis (Plain + Contrast)showed small
bowel obstruction secondary to strangulated ileal loop.
The patient was prepared for exploratory laparotomy
after medicine and anesthesia fitness.
A vertical midlind incision was taken and the abdomen

was opened in layers. The peritoneal fluid was
aspirated using suction and a specimen of it was sent
for culture and sensitivity. The small bowel loops were
seen to be grossly dilated. The small bowel loops were

traced and examined. The strangulated ileal loop
(reduction en masse)was identified and was found to
be non-viable. The bowel loops proximal to it were
dilated and loops distal to it were collapsed. The
strangulated ileal loop was resected and the healthy
proximal and distal ends of ileum were anastomosed
with 2.0 vicryl through and through continuous
interlocking sutures. Serosal sutures were taken with
3.0 mersilk intermittent sutures. The surgery was
started under spinal anesthesia, however in view of
inadequate abdominal muscle relaxation, general
ahesthesia was given in order to ease the return of
dilated bowel loops back into the abdominal cavity.
Right drain was placed in pelvis and left drain near
site of anastomosis. Peritoneal lavage was done
followed by closure of abdomen.
The patient made a steady recovery after surgery. Total
parenteral nutrition was initiated. Bowel sounds were
audible on post-op day 3. The patient passed stools
on post-op day 5 and started taking orallywithin a week

Fig. 2 -.Resected Specimen

D!SCUSSION
Reduction En Masse can be defined as reduction of
the hernia sac together with its intestinal contents s0
that the bowel still remains incarcerated.There ib
usually a history of difficult reductions, the last onb
being especially difficult, after which the symptoms of
intestinal obstruction occur.This repeated manipulation
may lead to fibrosis of the hernial sac, causing tlle
sac to develop areas of narrowing and to beconie
unyielding, which prevents the bowel loops from fredly
sliding back into the abdomen. Occasionally, it can
also be spontaneous.

Reduction en masse can be difficult to diagnose
because of generalized and nonspecific symptoms.
The clinical features of acute intestinal obstruction like

moderate to severe abdominal pain, abdominal
distention, vomiting and constipation may be present.
Clinically, a tender mass may be palpated either high
in the inguinal canal, above the inguinal dng or in the
lower abdomen, on the side of reduction.The presence

of reduction en masse might ideally be checked by
CT or ultrasound. Computed tomography shows "the
preperitoneal hernia sac sign," which is defined as
"presence of a hernia sac in the preperitoneal space
(and not in the inguinal/femoral canal) containing an

of surgery. The midline laparotomy wound developed

Lifeline, XXX|l, 2017

obstructed/incarcerated bowel
loop and causing small
bowel obstruction,,to identify,,reduction
en masse of
inguinal hernia,,. ln our case,
the sac was already dealt
with during the inguinal hernia
surgery and only the

should have a high index of
suspicion of reduction en
masse especially if features
of obstruction are present
as clinicar signs may be misguiding.
This condition

requires prompt surgical reduction
and treatment to
release strangulation. Delay
in diagnosis increases
overall morbidity and mortality.

reduced intestinal contents
were stiangulated as
shown in Fig. 1 & 2.
Early surgical intervention of
reduction en masse is
necessary as prognosis is not
always good due to
the delay in time from onset
of symptrcms to surgery.
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Gangrene and perforation of
bowel leading to peritonitis
aie common complications associateO
witn reduction

en masse.

Reduction through an inguinar
incision is suricient in
many cases but this can be
assisted by lower midline
incision when not feasible.
Resection of strangulated

bowel loop with end to end
anastomosis is done in
case bowel is found to be non_viable.
Few cases of
laparoscopic reduction are
also reported.
CONCLUSION
Reduction en-masse of hernia
is quite rare as a result
of early repair of hernias and
abandonment of forcible

reduction. patients

in whom conservative

rnanagement is practised,
forceful reductions should
be avoided and surgeons managing
these patients

gjf$,.1u:-+.-tai1lr'
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Acute Abdomen Caused By Epiploic

Appendagitis

"'

l

Acase report

V M. Pattanshetti, M.S Sangolli, M.I. Uppin,Ntin O N,AmritpalChawla, HimaBindu, KothapalliSushmitha
Department of General Surgery, KLE University, ]NMC, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT
Acute epiploieappendagitis is an uncommon cause of acute abdominal pain and it is caused by tortion of an
epiploic appendage or spontaneous venous thrombosis of a draining appendageal vein. lt can be clinically
misdiagnosed as either diverticulitis or appendicitis on clinical examination because the clinical symptoms
and signs are non-specific. The diagnosis of acute epiploicappendagitis is very infrequent, due in paft to low or
absent awareness among general surgeons. Here we report a case of a young male patient who presented
with acute right lower abdominal pain which was diagnosed to be epiploicappendagitis.
KEY WORDS: Epiploic appendagitis

CASE REPORT
A29 year old male presented with a history of mild to
moderate lower abdominal pain, dull aching in nature

since 4 days not associated with fever, vomiting,
burning micturition or change in bowel and bladder
habits.
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The patient has no previous history of similar illness.
No history of medical disorders such as diabetes
mellitus, anemia, tuberculosis, hypertension. No
*-history of previous abdominal surgeries.

No history of alcohol consumption, smoking or any
chewing habits. Bowel and bladder habits were norntal
and regular. He follows a vegetarian diet with no recent
change in appetite.
On physicalexamination, vitals were stable, afebrile,
per abdomen was ioft with right iliac fossa tenderness
with no guardingirigidity.

Haematological investigations were within normal
limits with no leucocytosis or neutrophilia.

Sonography of

abdomen showed

ill

definedhyperechogenicity in right iliac fossa adjacent
to the ascending colon suggesting the possibility of
appendagitisepiploica. CT abdomen showed subtle fat
stranding adjacent to the ascending colon near the
ileo-caecaljunction ?inflammatory cause.

Diagnostic laparoscopy was performed with excision
of the necrotic epiploic appendage along with
appendectomy. Standard post'operative care with
antibiotics and supportive treatment was initiated and
recovery was uneventful.

Histopathology of the excised specimen showed
congestion and chronic inflammation of appendicular
apiploicae and appendix had features of chronic
appendicitis.
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CUSSION
small (0'5-5.0 cm long)
EpiPloic aPPen dixes are
fat and small vessels
pouch es of Peritoneu m filled with
surface of the colon
that Protrud e from th e serosal
junction (57%),
TheY occu r in the rectosigmoid
(g%),
ileocecal reglon (26%), ascending colon
transverse colon (6%) and descending colon
(2%).Epiploic appendagitis may be primary. or
by
secondary. Primary epiploicappendagitis is caused
the
torsion or spontaneous venous thrombosis of
draining vein of the involved epiploic appendage'
Secondary epiploicappendagitis is associated with

inflammationofadjacentorgans,suchasdiverticulitis'
appendicitis or cholecystitis' Primary
epiploicappendagitis occurs in the second to fifth
decades of life without sexual predominance' The most

common part of the colon affected by acute
epiploicappendagitis in decreasing order of frequency
is: the sigmoid colon, descending colon, cecum and
ascending colon. Right-sided epiploicappendagitis can

and thickening of the adjacent peritoneum, central
hyperdense dot (representing the thrombosed
vascular pedicle). Chronically, an infarcted appendage

epiploica may calcify, and may detach to form an
intraperitoneal loose bodY.

Signs and symptoms are self limiting and rarely last
more than 1 week.Epiploic appendagitis can be treated
conservatively, and with analgesic, and antibiotic use'
the patient is dischargeO within less than 10 ddys' ln
suspect cases, laparoscopy is predominant in that it
enables us to make a diagnosis, and apply treatment'
ln the past, the standard treatment of epiploic
appendagitis was excision ,because it could be
diagnosed only intraoperatively. However nowadays
some authors still recommend surgical treatment'
Sand et al reported recurrence rate of 40 percentthus,
surgical tlierapy is favored to prevent recurrence,
inflammation inddced adhesions and other less

common complications, and laparoscopic

be confused with acute appendicitis, right

interventions are suggested for th6'treatment of
epiploicappendagitis. For recurred cases, surgical;
treatments maY be necessary.

epiptoicappendagitis is frequently mistaken for sigmoid
colon diverllculitis.

CONCLUSION

collonicdiverticulas, however left-sided

Epiploic appendagitis is nonspecifi c clinically- Generally
it is encountered as localized lowerquadrant pain with

sudden onsetmore commonly on the left' However
tenderness, and localized guarding can occur without
rigidity. Rarely nausea, vomiting, loss of appetite, and
other gastrointestinal symptoms accompany this
clinical entity. Generally, high fever is not seen' PEA

has not any pathognomonic laboratory finding'
Generally, normal orslightly elevated leucocyte counts,

and CRP levels are found.

Sonography and CT are reliable diagnostic tools'
Operator-dependency, and suboptimal results
obtained in obese patients are disadvantages of
ultrasonography. On ultrasonography they are seen
as well-circumscribed, non-compressed,
heterogenous ovoid or round masses which contain
peripheral hypoechoic rim, and they are localized in
the close vicinity of the large intestine.
CT appearances are usually characteristic consisting

of a faldensity ovoid structure adjacent to colon,
usually 1.5- 3.5cm in diameter, thin high-density rim
( 1 -3mm thick), surrounding inflbmmatory fat stranding,

;

;

j

Epiploic appendagitis is very rare, and the symptorh
and signs are non-specific, which often leads to clinicfll
misdiagnosis;thus, it is ultimately diagnosed by using
radiological findings. Nonetheless, it is important to
suspect epiploic appendagitis for relatively young
patients with an acute abdomen that show only
tendern ess without associate-ci Qen eral symptoms a nd
signs. ln addition, for diagnosis and appropriate
treatment, it is necessary to recognize the natural
course and radiologic findings of the disease'
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Acase report
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ABSTRACT

practice' lt typically
causes of acute abdomen faced in surgery
Appendicitis remains one of the most common
quadrant.
ln this ease
rocarised to the right rower
presents with periumbiricar pain that progress to become
presented with reft sided upper abdominal pain which was
report, we report a case of a mare patient who
in the left hypochondriac regign'
diagnosed as malpositioni;d perforated ippendix
KEY WORDS: MalPositioned APPendix

:

lirhits with minimal soft stools in the rect'um' no
1

(

CASE REPORT

evidence of fissures, blood staining, malena'

onset
A 38 yearold male patient presented with acute
started
of abdominal pain since 2 days which initially

On investigation, erect abdominal x-ray showed
evidenceofairunderthediaphragm,multiple;airfluid

in the upper abdomen, progressively increasing in
severity. There were no aggravating or relieving
of
factors.The pain was associated with 2 episodes
grade
non-projectile non-bilious vomiting and low
continuous fever since 1 day' He had passed stools
prior to admission. There was no history of
loose
hemetamesis, constipation, burning micturition'
stools, malena, bleeding per rectum'

"--There-was no history of previous similar'episodeS of
of
pain abdomen or associated symptoms, no history
previous surgeries- No history of medical illnesses
such as diabetes mellitus, hypertension' tuberculosis'

no

levels. Haematological examination revealed elevated
total counts with
i

neutroPhilia'

qippendix
CT abdomen showed sealed off pefforated
with an appendicolith at its root with malp$sitioned

caecumandascendingcolonwhichlieinthegpigastric
and left hypochondriac regions, mild to'rnoderate
the
degree free fluid in the peritoneal cavity' Mgst of
bowel.loops lie in the right side of the abdomen'

The patient is a non alcoholic and non smoker' following
are regular'
a vegetarian diet- Bowel and bladderhabits
was undisturbed and appetite normal prior to

w

&
{

Steep
weight
the onset of present symptoms' No history of
loss.

1

On examination, patientwas conscious and oriented'
was
vitally stable with mild dehydration' Per abdomen
in the
mildly distbnded, diffusely tender with guarding
and left hypochondrium and no rigidity'

epigastrium
liver
Abdomen was tympanic with no obliteration of
dullness. Bowel sounds were sluggish' Per rectal
normal
examination with digital examination was within
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was done to reveal
upper midline laparotomy
numerous flakes over
purulent Peritoneal exudates with
moderatelY dilated,
bowel looPs. Larg e bowel was
left hYPochondriac region,
caecum was located in the
perforated appendix with
congested with a dilated
appendicolith at its base'
by peritoneal
Appendectomy was performed followed
was
toileting and drains placed. Post operative care
initiated with antibiotics and supportive theripy and
the patient recovered.

midgut malrotation and situs inversus. Delay in
diagnosis of acute appendicitis can lead to
complications such as gangrene and perforation which
increases the morbidity and mortality. Left sided acute

appendicitis should be considered in the differential
diagnosis in young patients presenting with pain in the
upper left quadrant. lt can occur at any age, ranging
from 8 to 63 years and is 1.5 times more frequent in
males than in femalesl lmaging studies such as CT
abdomen can be used to diagnose and confirm the
abnormal position of the appendix so as to avoid
incorrect incision. After estab,lishing the diagnosis, the
surgical options are the sarne as for normal patients
i.e. open and laparoscopic appendectomy and in this
case, open midline laparotomy and peritoneal lavage
was done.
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DISGUSSION
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presentation of acute appendicitis and has been
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C ur u u lar i a Keruto myco s is

A case report
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ABSTRACT
Fungal infections are on the increase recently especially in immunocompromised patientsl. Keratomycosis
is caused by a variety of fungal species. N)ost of the cases of Keratomycosis are caused by corneal
trauma2 with vegetative matter contaminated with fungal spores in farm workers. Early detection and
treatment are of paramount importance as sequelae of these infections can be quite serious.
KEYWORDS. Keratomycosis, KOH,LPCB (Lactophenol Cotton Blue) IMount,

INTRODUCTION
Fungal keratitis was first described by Leber in 1879.
Causative fungi of Keratomycosisare ubiquitous
organisms and cause around 50% of all corneal
infections worldwide3a. They are particularly common
in tropicalcountries. ln lndia Aspergillus genus is the

commonest cause followed by Fusarium species.
Rarely phaeoid fungi like Curvularia, Bipolaris,
Alternaria species or Candida species can cause
Keratomycosis.
CASE REPORT
A 77 year old female patient presented in the OPD
with pain, redness and watering in right eye since 15
days. Patient had h/o photophobia and coloured halos.
There was no obvious h/o trauma to the affected eye.
Ocular examination revealed Conjunctival congestion
and epithelial defect in the cornea of right eye (Figure

1). Corneal ulcer swab and discharge from the eye
were sent for KOH examinationand Fungal Culture
Laboratory work up showed fungal filaments with
septate hyphae on KOH mount. Culture on Sabouraud
Dextrose Agar showed floccose brown cottony
growth. LPCB stain mount of the culture growth
showed septate hyphae, large conidia with 3-4 cells
with septae and a large central darker cell (Figure 2).
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culture
Keratomycosiss. ldentification ofthe isolate by
will
characteristics, LPCB staining and slide cultures
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help in the treatment of such cases'
CurvulariaKeratomycosis responds well to topical

antifungals. Antimicrobial coverage to prevent
s'econdary bacterial infection expediates the recovery'

Figure 2
DISCUSSION
Keratomycosis is infection of the corneal strom'a by
various fungal agents. These fungi are usually

opportunistic organisms and colonize the eye when
there is a breach in the natural defense mechanism
of the eye like corneal trauma, use o.f antimicrobials'
topical steroids and other predisposing factors'
Although common etiological agents of Keratomycosis
are Aspergil/us and Fusarium species, rare fungal

species like Curvularia, Acremonium,Bipolaris'

CONCLUSION
Diagnosis of fungal keratitis is usually difficult and
meticulous clinical examination-of the affected eye is
very important. A high index of suspicion is necessary
for diagnosis and'treatment of such cases' Accurate
and early laboratory diagnosis will help in successful

treatment.Pf such cases.
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Fetal'Warfarin Syndrome
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A mistake made rwice.

1i

Prithi R. Inamdar, Roopa M. Bellad, Veena R. Herekar, VishwanathMachakanur, Harshashree G.
Department of Paediatric, KLE Universiry, JNMC, KLES Dr. Prabhakar Kore Hospital S{ MRC, Belagavi. India

ABSTRACT
War-farin and its derivatives are low molecular weight compounds which readily crosses placenta and lead to
a distinct embryopathy known as fetal warfarin syndrome. We present a case of two siblings born three years

apart, both having distinct features of fetql wadarin syndrome. A2.7 kg male chjtd was born to a mother who
was on Tablet Acencoumaral for 5 years. Child had characteristic facial features including: hypertelorism,
depressed nose with deep grooves running in between ala nasi and nasal bridge and a narrow nasal cavity.
His 3 year old elder sibling had similar facies. ln presence of specific treatment protocol there is a need of
increased sensitization amongst primary contact physician todrug teratogenicity to prevent such embryopathies.
KEY WORDS warfarin, teratogenicity, depressed nasal bridge.

INTRODUCTION
War-farin and its derivatives are low molecular weight
compounds which readily crosses placenta and have
deleterious effects on fetus. lt leads to a distinct
embryopathy known as fetalwarfarin syndrome. The
maximum effect is seen if the fetal exposure occurs
during the 6th to 8th weeks of pregnancY" ttlThere exists
well defined management protocol for pregnant
mothers who require anti coagulation to prevent
thiscomplication.l2l But as the period of active
organogenesis is early in pregnancy, exposure can

The baby's weightwas 2.7 kg. Child had characteristic
facial features including: hypertelorism, depressed
nose with deep grooves running in between alanasi
and nasal bridge. (figure 1) The nasal cavity was
narrow. Head circumference was 35cm. Therc were
no skeletal abnormalities or dysmorphism Qf other
organs. There was no evidence of any bteeding
tendency. The child had mild inspiratory strido.6 due to

the narrow nasal passage but was mairtaining
saturation. Child had no feeding issues. OrX further
enquiry mother informed that the elder sibling had

occur even before confirmation of pregnancy
especially in rural back ground. We present a case of
two siblings born three years apart, both having distinct
features of fetal warfarin syndrome.
CASE
A male child second born, was delivered as a full term
normal vaginal delivery to a mother who was a case
of rheumatic heart disease with valvular involvement

Figurel. Demonstrates the depressed nasal bridge
with a roove runnin between brid and ala nasi

!.

including tricuspid and mitral regurgitation. She had

undergone mitral valve replacement,tricuspid
annuloplasty with left atrial appendage ligation 5 yrs

back. Post operatively she was put on tablet
Acencoumarol 2mg daily. She was on regular
medications since then. She had regular antenatal
examinations at a locaI rural hospital but was not
advised about change in her medication. Her
ultrasound also failed to detect any abnormality.
N

C

J
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Figure 1. Both siblings showing similar nasal
characteristics of depressed nasal bridge with a groove
running between bridge and alanasi

Figure2.
Lateral X ray of elder
sibling showing
hypoplastic nasal
bone.

explains the abdence of stippling in our patient. The

degree of embryopathy also depends on the
cumulative ddse of the drug. This explains mild
dysmorphism seen in our reported case.
The optimal anticoagulation strategy during pregnancy
is debatable. lVost regimens suggests substitution of

heparin

similar facial characteristics including depressed
nose, but had no other physical or neurological
disability. No other member in family had similar

for warfarin between six and

12
weeksgestation.i4l However, considering the mean
effective half-life of 40hoursof warfarin, risk of warfarin
embryopathy exist inspite of switch-over protocol. Also,
as most of pregnancies are unplanned, it might be
difficult to do drug alteration and make decisions during
periconceptional period.
,,.-

Placental transfer of warfarin later in pregnancy also
features.
can result in fetal bleeding tendencies.Hence warfarin
Cranial ultrasonography of the baby was normal. should be discontinued after 34-36 weeks of gestation.
[6]Warfarin is minimally secreted into thebreast-milk,
Lateral view xray of both baby and his sibling showed
.
and
is therefore. considered safe in breast feeding
absent nasal bridge (figure 2). lnfantogram ofthe baby '

showed normal bony structures with no evidence of
epiphyseal stippling. The baby was discharged on fifth
day. Mother counseled regarding the deleterious effect
of the drug and the need to change the treatment
protocol, if she plans another pregnancy.
DISCUSSION
Warfarin readily crosses the placenta because of its
low molecu lar we ght. About 1 5-20% of exposed infa nts
to warfarin during first trimester manifest the
i

syndrome. There

is additiona! 20% risk

of

sponataneous abortions and still birlhs. t3lThere is a
characteristic involvement of the vertebral system with

characteristic Nasal hypoplasia with deep nasalalar
grooves and widespread epiphyseal andvertebral
stippling (chondrodysplasiapunctata). tal Additional
adverse effects include opticatrophy, cataracts,
microcephaly, blindness, andgrowth and mental

mothers.

CONCLUSION
Fetalwarfarin syndrome could have been prevented;
in both siblings with increased awareness of treatingrural practitioners. As skeletal abnormalities mayi'
develop latter in life these children need to be kedt
under close surveillance for progressive anomaliei5
and also developmentaidelay.

i
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An unusual case of primary amenorrhoea
complete Andro gen ins ens i tiviry syndrome (GAIS
)
A case report

. Vilaant Ghauratti, Ratna Bhustali
Department ofEndocrinology, KLE Unive'sity,
JNMC, KLES Dr prabhakar Kore Hospital and MRC, Belagavi, India
ABSTRACT
Androgen insensitivity syndrome (Als), formerly
known as testicular feminization, is an X-linked recessive
condition resulting in a failure of normal masculinization
of the externar gunituri, in chromosomally mate
individuals' This failure of virilization can be either
complete androgen insensitivity syndrome (cAls) or partial
androgen insensitivity syndrome (PAls), depending
on the amount of residual receptor function.llndividuals
with complete androgen insensitivity syndrome
have XY karyotype and female external genitatip
with normal
labia'clitoris'andvaginalintroitus.23'awereportacase
of a23yearoldmarriedphenotypicallyfemaleindividual
who presented with primary amenorrhoea and was
diagnosed to have cAls on evaluation.
KEY woRDS: Primary amenorrhoea, Complete androgen
insensitivity syndrome(cAls)
Case report: A23 year old married female presented
with primary amenorrhoea. She had thelarche at the
age of 13years. She had no history of cyclical
abdominal pain, no history of altered eating disorder,
no history of short stature, no history of hot flashes,
no history of headache, visual changes or hearing
loss.
No history of genital ambiguity of birth. She was
assifned female gender at birth. Gender role and
gender identity was female. There was no history
suggestive of thyroid or pituitary disease.

L

Examination: Normal anthropometric parameters.
Breasts 85;Axillary and pubic hair absent; Genitalia:
Labia majora and minora normal, no ambiguity. No
inguinal mass palpable.

lnvestlgations:
Hormone panel- LH: 1TImlUlml, FSH: 6.23mlU/ml,
S. Prolactin: 25.68ng/mt(5-35), TSH-2.6(0.55_4.78m
tU/
m l), T4-8.6 (3.2-1 2.6 mg/d l),S. Testosterone
: 559n g/
dl eA -7 0),

S.

DH

EAS

:

211mcgt dt(35_430), Estradiot

:

184,9p9/ml
MRI revealed absence of IMullerian structures(Uterus

and fallopian tubes absent);

A.*rurn
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Based on the clinical, biochemical and karyotypic
features, she was diagnosed to have CAIS. Since she
had normally developed secondary characters and
with a negligible risk of gonadal malignancy in CAIS,

gonadectomy was not considered in this case.
She
was counselled regarding the condition and the ferlility
outcomes.

ion: CAIS is a rare condition with an incidence

1 in 20,400 liveborn males.The basic etiology of
androgen insensitivity syndrome is a loss-of-function
mutation in the androgen receptor (AR) geneThis AR gene has been localized to the long arm of
the X chromosome (i.e, Xq11-13).Loss of AR function
means that, despite normal levels of androgen
synthesis, the typical pqstreceptor events that mediate

the effects of hormones on tissues do not occur. This

results in the phenotype of prenatal undervirilization
of external genitalia, absence of pubic and axillary hair,
lack of acne, and absence of voice changes at puberty.

usually is initiated with a low dose of estrogen alone,
then is increased to routine adult dosing. Progesterone
is added, if considered appropriate, after maintenance

therapy with estrogen is established. Psychological
support involves genetic counselling for the parents
of the affected child about the nature of the condition

and risk of recurrence in further pregnancy. ln
adolescent and adults Orchidectomy can be
considered to avoid the minimal risk of future
malignancy.
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Charitable Pediatric Dialysis Unit
Children are not smalladults. They require very specialized care
especially when they suffer from kidney problems. In keeping
with their special needs, a separate Pediatric dialysis unit was
established in June 2014 at Pediatric emergency ward KLE'S
Dr.Prabhakar Kore charitable Hospital & MRC, Belgaum under
the Department of Pediatrics.
From August 2014, around 12 children suffering from acute and
chronic kidney diseases have so far undergone Haemodialysis.
We have very well trained Pediatric dialysis nurses who initiate
dialysis in children from as small as 2 yrs ol age onwards and
are verywell managed by Pediakic Nephrologists. These children

who undergo dialysis here, need not have to pay for the dialysis.

Currently 3 children aged 12- 15yrs of age are undergoing
Hemodialysis at this centre and are planned to undergo kidney
transplantation in the future.
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Heriditary Spherorytosis
A rare case report

Shaik Hussain Basha, Santosh Hazare
Department of Gastroenterolory, KLEUniversityJNMC, KLES Dr. Prabhakar
KoreHospitalandMRC,Belgavi, Karnataka India.'

ABSTRACT
Hereditary spherocytosis (HS) is a familial, clinical[y heterogeneous haemolytic anaemia and patients suffering
from longstanding Jaundice often present to the Gastroenterology OPD forfuftherevaluation. Herein we repoft
such a case of a 34 year old male who had lon! history of jaundice with joint pains who was evaluated and
diagnosed to have hereditary spherocytosis

.
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KEYWORDS: Hereditary Spherocytosis, Haemolytic anaemia, Chronic jaundice, Spleenomegaly.
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NTRODUCTION
Haemolytic anaemia is a disorder results in increased
destruction of red cells (or) due to a shortened life
span of red ceus. Haemolysis presents as acute (or)
chronic anaemia, reticulocytosis jaundice. An aemai
is the result of premature destruction of red ceus
exceeding the erythropoitic capacity of bone marrow.
The aetiologies of Haemolytic anemia is often
categorised as Hereditary (or) Acquired hereditary
disorder may be caused by haemolysis as a result of
erythrocyte abnormalites enzymatic defects and
haemogiobin abnormalities.-Hereditary abnormalities
includes the following. Hereditary spherocytosis, sickle
cell anemia, Glucose-G-Phosphate deficiency.
Hereditary spherocytosis (HS) is a familial haemolytic
disorder with marked hetero geneity.

It occurs in all racial groups but is the commonest
cause of inherited chronic haemolysis in Caucasians

from northern Europe and North America. The
estimated prevalence ranges from 1:2000 to
'1:5000.The genetic defects identified in HS are
encoded by five genes in chromosomes 1 ,8,14,15
and 17. Approxi.mately 75% of cases display an
autosomal dominant pattern of inheritance; the others
comprise of recessive forms and de novo
mutations.(2)The primary molecular defects reside in
the red blood cell (RBC) membrane, particularly in
proteins that link the membrane skeleton to the

overlying lipid bilayer and its integral membrane
constituentsl. Ankyrin-1 is the predominant linker
molecule. lt attaches spectrin, the major skeletal'
protein, to the cytoplasmic domain of band 3, the RBC,
anion exchanger. Two-thirds of patients with HS have

combined spectrin and ankyrin-1 deficiency2

3i

deficiency of band 3 occurs in about 15 to 20%. Thb
clinical manifestations of HS vary widely. The maih

clinical features are hemolytic anemia - which can
range from compensated to a severe degree,
sometimes requiring exchange transfusion at birth and/
or repeated blood transfusions - variable jaundice,
splenomegaly and gollstones.(r'a)

CASE PRESENTATION
A 34 year Old Male presented to the OPD with a 17
year history of jaundice with 6 month history of multiple

joint pains and a more recent 2 week history of fever
with epigastric pain, nausea and loss of appetite. He
had similar episodes of fever and epigastric pain in
the past in the background of longstanding jaundice
and had undergone symptomatic treatment from a
local physician but presented to the department of
gastroenterology on account of inconclusive diagnosis
and symptoms recurrence despite treatment.
On general physical examination he was found to pale

and icteric without any relevant findings. Systemic
examination revealed splenomegaly on per-abdomen

Lifeline, XXX|l, 2017

palpation with no other abnormalities detected in any
other system.

ln the present study, symptomatic HS
in the patient and his father. His 31 year

Routine laboratory repods revealed low Haemoglobin
of 7.8m1, reticulocyte count raised to 6.3ml,raised

brother is asymptomatic. He was evaluated re6,
and was found to be positive for HS.HS is
usu

MCHC of 36.6, sr.LDH raised to 1236,raised ESR of
65mm.The LFT was deranged with tot.bilirubin of 7.45
and direct bilirubin of 2.19 suggestive of predominanfly

diagnosed clinically from a typical fam ily history and
splenomegaly and confirmed by raised reticulocyte
count presence of many sphe rocytes in the peripheral
blood film. The presence of s pherocytes rs confirmed
by an osmotic fragility test, the sensitivity of which
varies widely from 48% to g5%, although this may
be
increased to g9% by the glycerol lysis test and the
NaCl test on incubated blood (11).

indirect hype

peripheral sm.ear showed
normochromic anaemia with

rbil inemia,

Normocytic

Spherocytosis, osmotic fragility test was increased,
CTAbdomen showed splenomegaly without any other
abnormalities.
A diagnosis of HS is made and patient was counselled
!

:
,'

I
{
n

regarding the condition treated symptomatically and
started on vitamin B12 supplements. His younger
Brother who was asymptomatic was counselled and
evaluated bnd was found to be positive for HS.

il

j

DISCUSSION
Microspherocytosis is the morphological hallmark of
HS, which is caused by loss of membrane surface
area, with abnormal osmotic fragility in vitro. An
intrinsic genetic defect causes defects in spectrin, a

RBC membrane protein, which are the major
components of the cytoskeleton responsible for
maintaining the shape of the RBCs. Haemolysis in
HS results from the relationship of an intact spleen
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Hereditary spherocytosis

HS may manifest as haemolytic disease in the
newborns and may present with anaemia and hyper
bilirubin aemia. Although some children are
asymptomatic in childhood, others may have pallor
(anaemia), fatigue, and exercise intolerance. The
spleen is enlarged after infancy, and pigmented
gallstones may develop as early as 4-5 years. The
clinical feature is very heterogeneous ranging from
asymptomatic to hydrops fetalis or stillbirth.(s,10) The
clinical expression is relatively uniform within a given
family but can vary considerably between families.

&
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HS rnake children vulnerable to develop aplastic crisis

due to parvo'rirus and various other infections
Erythroid rnarrow failure may result in profoun*
anaemia, heart failure, hypoxia, cardiovascular
collapse, and death.
Spherocytes in HS are destroyed solely in the spleen,

and, therefore, haemolysis may be prevented by
spleenectomy. Splenectomy often improves osmotic
fragility due to diminished splenic conditioning and

reduced loss of the RBC membrane. However.
splenectomy carries significant risks and, for HS, is
and an intrinsic membrane protein defect that leads not recommended in patients with haemoglobin
. to abnor mal RBC morphology. ln general, HS carl-sed exceeding 10 g/dl and a reticulocyte count of less than
.
by t-spectrin and B-spectrin mutations represent 10%. \flhen splenectomy is indicated, which is usually
recessive and dominant inheritance respectively. done in patients aged at least 5-6 years,
administration
Patients with B-spectrin deficiency typically have of pneumococcal, Haemophilus
influenza type b,

t
I
{

q

Haemolytic crisis and megaloblastic crisis are the
most common complications of HS. High RBC
turnover and heightened erythroid marrow activity in

A.*,-rrn
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meningococcal group C, and influenza vaccines 2..
weeks before the surgery is recommended. patientsshould be given 1 mg of folic acid daily for preventing
secondary folic acid deficiency, and oral penicillin
(penicillin V) for preventing secondary infection until
reaching adulthood. Since patients are more prone to
haemolysis, a bracelet or card indicating the diagnosis
should be worn to alert health professionals.
HS, as the name suggests, is inherited and can pass

down from parents to children. Families with an
affected child should be counselled about up to 50%
probability of each subsequent child having HS.
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Enteral Rectal stenting in a case of carcinoma
Rectum
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ABSTRACT
Rectal cancer is a disease in which cancer cells form
in the tissues of the rectum; colorectal cancer occurs
in the coion or rectum. surgical resection is the
mainstay treatment, herein we report a case of a 44-year-old
male had a chronic history of increased frequency of
defecating. was diagnosed with carcinoma rectum with
.
liver and omental metastases.
KEYWORDS: carcinoma coron Rectum stent Gastro
lMetastases
INTRODUCTION

Colonic adenocarcinoma is a

GAQ,E PRESENTATTON

common

gastrointestinal malignancy affecting the elderly,
and

has a multifactorial etiology. Depending on the
individual circumstances, surgical resection is the
treatment of choice for colon cancer even for oligo
metastasis. [Vetastatic evidence as well as presence

of comorbidities, particularly in the elderly, make
surgical management difficult and often present a
clinical challenge for clinicians. This is a case report
exploring the treatment options for a44_year_old
male
patient presenting with acute Iarge bowelobstruction
secondary !q colonjc adenocarcinoma with
disseminated metastases.
BACKGROUND

\t

l\4etastatic adenocarcinoma is a common finding
in
the elderly and is on the rise in the lndian subcontinent
Cases are often complicated due to the presence
of

44-year-old healthy male who is a chronic smoker and
a chronic drinker for 29 years had come with the chief

complaints of:
Increased motion for 3 months, g-10 episodes

per day, solid in consistency,back pain, blood and
mucus present in his stools
He also complained of pain while passing urine

and increased

frequency.

j

With no other commodities
Systemic examinations were unremarkable

PER RECTU l\l examination was performed, was
found to have annular growth in the rectum and
increased prostate size.
Patient was admitted for further work up forthe same.

Hemoglobin was 14.9 gldL, total leu cocvte count

other significant. comorbidities and, therefore,
possibilities of a cure are limited. Nevertheless,
resections may be performed where their benefits
outweigh the intraoperative and postoperative mortality
and morbidity. The role of adjuvant and neoadjuvant
chemotherapy is still being extensively evaluated and
.farge scale studies need to be conducted to assess

which regimen might help improve prognosis.

fManagement in such cases has to be individualized
and a thorough discussion with the patient and their

family is a prerequisite, where they must be made
aware of all the cilmplications and overall prognosis.
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RECTAL BIOPSY: showed features consistent with
well moderately differentiated adenocarcinoma

L, piatelets

.2 B

17

5.0x1031VL; bilirubin

direct

alanine
mg/dl, total bilirubin 0.66 mg /dL,

aspadate aminotransferase
aminotransferase 1 9 lU/L,
79ltJlL, serum albumin
41 lU lL,alkaline PhosPhatase

617.7 ng/ml;

antigen
4.Q gt dL; carcinoembrYonic
creatinine 0.68 mg/dL
serum urea 32 mg/dl, serum
and serum sodium 131 mmol/L'
showed strictu rous
LG I SCOPY was performed which

not
narrowing at 6cm from anal verge, scope was
negotiated beYond, bioPsY taken'

CT ABDOMEN revealed:
Liver is normal in size and shows multiple ill-defined
hypodense areas diffusely involving both the lobes of
liver which shows peripheral enhancement on arterial
phase and centralfilling on portal venous phase with
washout delayed phase- Largest approximately
measures 2.6 x2.5 cms in segment 2 of liver'

Prostate is normal in size and shows specks of
calcification
Aorta and its branches show diffuse atheromatous wall

calcification.
Mild to moderate degree free fluid in peritoneal cavity'

TREATMENTi
With these investigations, it was concluded that, this
patient had inoperable CA Rectum with extensive liver
and omental metastasis. ln consultation with surgical
and medical oncologist, it was decided to put an
endoscopy guided rectal stent to prevent eminent

bowel obstruction, followed by ' systemic
chemotheraPY.
lhrr,x

l:t&S.tii.&,${$
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stEnt

-

patient underwent colonoscopy with rectal stenting
as in the pic shown above. Stent was introduced in
the narrowed part of the rectum with the help of guide
wire. Patient tolerated the procedure very well'And was
able to pass stools with minimal
i

laxatives'

i

Following this Patient was put on systernic

lncreased omental nodularity in the bilateral
hypochondriac regions suggestive of omental

chemotherapy to which he responded well' Preserlrtly
patient is leading a good quality of life and is on regrirlar

metastases

follow-up.

There is circumferential muralthickening involving the
rectum with extension into meso-rectalfascia causing

ouTcoME AND

i

FOLLOW-UP

i

Patient is living a healthy lifestyle and passing motion
twice daily with the stent in place.this case illustrates
that enteral stenting in selected patients {in-operable

patients with advanced malignancy) avoids the
morbidity and mortality of major surgery and helps
phtients to lead a better quality of

2D-ECHO was unrema rkable.
significant luminal narrowing for an approximate length

of 8.0cms. maximum thickness, approximately
measure 1.Ocms. there is seen an enlarged nonnecrotic lymph node, approximatelymeasuring
2.3x1.8cms posterolateral to the rectum on the right
side. With these investigations it was

life.

i

DISCUSSION
Adenocarcinoma of the colon is the most common
gastrointestinal tumor in the world with a multifactorial
etiology. lncidence is higher in women and in the
elderly, with a peak age of 65 years.,ln lndia, colorectal
cancer is relatively rarc compared with western
nations, but is on the rise. Southern lndia has a higher
incidence than the rest of the country with an
occurrence rate of 4.4 per 100 000. tVajority of
cancerous lesions in the gastrointestinal tract are
adenocarcinomas, and these are most commonly

:

:

i
:

:

,

i

:
€
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seen in the rectum, recto-sigmoid or sigmoid colon.
Eighty per cent of these lesions arise from
adenomatous polyps, which progress to carcinomas

over the years. Risk factors include genetic
predispositions, environmental triggers (diet) and
inflammatory conditions (ulcerative colitis and Crohn's
disease). Of these, genetic factors, such as hereditary
non-polyposis colon cancer syndrome (HNPCC/Lynch
syndrome) and familial adenomatous polyposis ( FAP),
account for about 10-15Yo of causes. Surgery is the
only curative option, provided the tumor is less than

:
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r
,
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nutrition transition in low-income countries: an emerging
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Angelo N, Dreyer L: Colorectal carcinoma-a new threat to black

Exploring various treatment modalities with this in
mind, therefore, is down to sound a thorough
consideration of the pros and cons as well as good
clinical judgement.

Brown R, Rodea H, Millara A, Sinclair-smitha C, Cywesa S: Cotorectal
carqinoma in children. J Pediatr Surg. 1992, 7:919-921-

to lungs and liver, thus implying stage 4 colonic cancer

L

ihe

stage 3 according to theAJCC classification; however,
this is a difficult option for.our patient who had large
bowelobstruction and multiple comorbidities, with the
most significant of these being severe aortic stenosis.

The complete diagnosis in this case is acute large
bowel obstruction secondary to adenocarcinoma of
the descending colon with multiple organ metastases

L

Popkin B:

crisis. Nutr Rev. 1994, 52: ZBS-29I.

patients? A retrospective analys-is of colorectal carcinoma received by
the institute of faihology, Univbrsity of Pretoria. S Afr Med J. 2001 , 91:
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as perAJCC sixth edition staging. Treatment options
in such cases include treatment for the primary tumor
in the descending colon and the metastatic lesions.
These treatment regimens would have to be modified
slightly, considering that the patient in our case is
known to have aortic stenosis, which can raise
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mortality.Systemicchemotherapy +
biologicals is the usual modality of choice in the
adjuvant and metastatic scenarios (raised S-year
survival from 12 months several years ago, to 22
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months currently).
Surgical resection is the mainstay treatment, but in
our patient, we have put a stent in the narrowed rectum
with ease, patient tolerated the procedure very well
with slight abdominal discomfort for 1 day. He is now
living a healthy lifestyle passing motion twice dailywith
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Morphological study of nutrient foramina in ulna
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Abstract

The blood supply to the long bones is important in healing process. Operative procedures in fracture of the bones may
disturb the blood supply. This may lead to prolonged healing process and non union especially in forearm. To prevent the
damage to the blood
od vessels, a study of the nutrient foramen in relation to its position, number, direction and its variations
in forearm bones is essential. In the present study 100 ulnae, among them 50 of right side and 50 of left side were chosen.
The sex was unknown. The
he study of nutrient foramina is carried out and discussed.
Key Words: Nutrient foramen (NF), Ulna.
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INTRODUCTION
The long bones are having the diaphysis which includes
the shaft. The epiphysis and metaphysic is either end of
the bones. The blood supply of the long bones is
important in healing of the bone fractures and in surgical
procedures. Any obstruction in the flow of blood to the
bones will lead to delayed and nonunion. The direction of
the nutrient artery is towards the slow
ow growing end of the
long bone. This requires more blood to keep pace with the
opposite end of the long bone. The popular mnemonic is
“To the elbow I go, from the knee I flee”. Most of the
long bones are having single nutrient foramina, but
sometimes it may
ay be absent or more than one may be
present. The position of the nutrient foramina is usually in
the middle of the shaft of the long bones. This position is
calculated by Hughes foraminal index. Using this index
ulna is divided into three parts1and6. Ulna
Ulnar shaft fracture
may damage the nutrient artery and it may lead to delayed
or non union. Considering all these factors an attempt is

MATERIALS AND METHODS
Total of 100 Ulnae were collected from the KLE’s
Department of Anatomy J. N. Medical College Belagavi.
Among them 50 were of left sided and 50 were right
sided. They were of unknown sex. These were examined
with the naked eye for
or the nutrient foramina. The
following parameters were observed.
1. Position of the nutrient foramina.
2. Number of nutrient foramina.
3. Direction of nutrient foramina.
4. Patency of nutrient foramina.
Position of the nutrient foramina was measured from the
lower end
d of the ulnar tuberosity by the ruler. The
situation of nutrient foramina on different surfaces and
different borders were noted. The patency of the nutrient
foramina were noted by inserting a 24 gauge needle fitted
with a colored flag to provide the better
bett view.

RESULTS
Among 100 ulnae 31 (62%) of the right side showed NF
on the anterior surface. Whereas in the left side ulnae 34
(68%) showed NF on the anterior surface. (Table No. 1)
and (Fig: no.4.) Three ulnae of left side showed NF on
posterior surfacee (6%). No NF found on posterior surface
of right side ulna. (Table No. 1) and (Fig: no.5.) One ulna
from right side and one from the left side showed NF on
medial surface (2%). (Table No. 1) and (Fig: no.6.) 16

How to site this article: R D Virupaxi, S M Bhimalli, S B Chetan, D P Dixit, Y Sanjay Kumar
Kumar. Morphological study of nutrient
nut
foramina
in ulna. MedPulse – International Medical Journal. January 2017; 4(1): 122-124. http://www.medpulse.in (accessed 25 January 2017).
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Ulnae of right side are having NF on the anterior border
(32%). Whereas 10 ulnae of left side are having on the
anterior border (20%). (Table No. 1) and (Fig: no.8.) No Sl. No.
1
NF found on the posterior border. Four ulnae of both
2
sides were having NF on the interosseous or lateral border
3
(4%). (Table No. 1) and (Fig: no.7.) One left side ulna is
4
having NF on the medial border of the olecrenonfossa
5
Two ulnae were having 2 NF instead of one on right side.
6
(4%) and six ulnae on left side (12%).
7
8

Figure 1

Figure 6

Figure 2

Figure 7

Table 1
Nutrient Foramina.

Right Ulna.

Left Ulna.

31(62%)
Nil.
01(2%)
16(32%)
Nil.
04(4%)
Nil.
02(4%)

34(68%)
03(6%)
01(2%)
10(20%)
Nil.
04(4%)
01(2%)
06(12%)

On the anterior surface
On the posterior surface
On the medial surface
On the anterior border
On the posterior border
On the interosseous border
Medial border of olecrenon fossa
No. of NF (More than one)

Figure 3

Figure 4

Figure 8

Figure 5

Figure 9

Figure 10
Figure 11
Legend
Figure 1: Diagram of Right Ulna; Figure 2: Diagram of Left Ulna; Figure 3: Diagram showing measurement of NF by ruler; Figure 4: Diagram
showing NF on Anterior Surface; Figure 5: Diagram showing NF on Posterior Surface; Figure 6: Diagram showing NF on Medial Surface;
Figure 7: Diagram showing NF on lateral or interosseous border; Figure 8: Diagram showing NF on anterior border; Figure 9: Diagram
showing NF on medial border of olecrenon fossa; Figure 10: Showing Patency of NF; Figure 11: More than one NF.
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The mean distance of nutrient foramina from the tip of
the ulnar tuberosity on the anterior surface of right ulna is
4.38 cms. Mean distance on the left ulna is 5.0 cms.

DISCUSSION
The shaft of the long bones is supplied by the nutrient
artery which enters through the nutrient foramina. The
nutrient arteries in the diaphysis enter obliquely through
the nutrient foramina leading into nutrient canals. The site
of the artery and angulations are constant (Bernard 1855)2
90% of the long bones have single nutrient foramina in
the middle third of the shaft. All are slanting away from
the epiphysis (Patakeand Mysurkar 1977)3. These arteries
are having only endothelium which lies on thin layers of
supportive connective tissue (Yoffey 1962)4. Nutrient
artery is the main artery particularly during the active
growth period and early phases of ossification5. Hughes H
conducted a study of the nutrient canal direction in long
bones of birds and mammals. He found out many
variations1and6 The arteries were penetrating near the area
of capsular insertion. These nutrient arteries enter in the
proximal quarter of diaphysis of the both bones i.e. ulna
and radius. In the radius it enters from anterior to medial
direction whereas in ulna it enters from anterior to anterolateral. Near the articular surfaces the vessels come from
the anatomoses around the elbow region7.One of the
causes for delayed and non union of the bones in fractures
is lack of blood supply8. Lacroix P studied the
organization of the bones and concluded that the pull of
muscle attachments on the periosteum explained certain
anomalous nutrient foramina directions9. The ulnar artery
gives rise to common interosseous artery which in turn
divides into anterior and posterior interoseous arteries.
The anterior interosseous vessel supplies on an average 7
branches (range, 3-11 branches) to the ulna diaphysis
spaced at generally regular 2cms intervals. The branches
were decreased in the distal end. The posterior
interosseous artery supplies an average of 11 branches
(range, 9-14 branches) to the ulna diaphysis spaced at
1cm intervals10 Non-surgical treatment of ulnar isolated
fractures is more prone to complications and this is
associated with malunion and non union11. In a study
conducted by Durgesh V and Venugopal Rao B found out
that 4 ulnae showed NF on the interosseous border12. In
our study 8 were on interosseous border. In their study

most of the nutrient foramina are on the anterior surface
which correlates our study. Average distance from ulnar
tuberosity was 2-7 cms in their studies whereas in our
study it was 4-5cms. No nutrient foramina found on distal
third of the shaft as well as on posterior border. Direction
of NF was towards the elbow in both studies.

CONCLUSION
The present study throws the light on the position and
number of nutrient foramina of ulna and its application in
surgical procedures and fractures. This information is
useful to orthopedicians in treating the fractures.
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FOR SEX DETERMINATION IN DRY ADULT SKULLS
Varsha. T. Sholapurkar *1, R.D.Virupaxi 2, S.P. Desai 3.
*1

Assistant Professor, Department of Anatomy, Rural Medical College, PIMS, Loni, Maharashtra,
India.
2
Professor and Head, Department of Anatomy, J N Medical College, KLE University, Belagavi,
Karnataka, India.
3
Professor, Department of Anatomy, J N Medical College, KLE University, Belagavi, Karnataka,
India.
ABSTRACT
Introduction: Cranium is an excellent indicator for sexual dimorphism by morphometric and morphological
analysis. The basi-cranium is protected by a large soft tissue mass comprising of muscles, tendons and ligaments.
So in case of fragmentary human remains where no other skeletal remains are preserved the intact occipital
region may prove useful for determining the gender. Hence this study was carried out to analyse morphometrically
the occipital condyles for sex determination in dry adult skulls.
Material and methods: This study was conducted on 200 occipital condyles of 100 dry adult human skulls (50
male & 50 female). Morphological variants in the shape of occipital condyles were noted. The antero-posterior
diameter, transverse diameter and the occipital condyle index of right and left occipital condyles were measured
using standard techniques. Students ‘t’ test was employed for statistical analysis.
Results: The commonest shape of right and left occipital condyles was oval. The antero-posterior diameter and
the occipital condyle index (right and left) in male skulls was higher than the female skulls. There was no
significant difference in the transverse diameter of occipital condyles (right and left) in male and female skulls.
Conclusion: The metric analysis of occipital condyles may be a useful indicator of sex determination of an
unknown skull, especially in fragmentary human remains, where no other skeletal remains are preserved.
KEY WORDS: Morphometry, Occipital condyle, Antero-posterior diameter, Transverse diameter, Sex determination.

Address for Correspondence: Dr. Varsha. T. Sholapurkar, Assistant Professor, Department of
Anatomy, Rural Medical College, PIMS, Loni, Maharashtra, India. E-Mail: varsh212@gmail.com

Access this Article online
Quick Response code

Web site: International Journal of Anatomy and Research
ISSN 2321-4287
www.ijmhr.org/ijar.htm

DOI: 10.16965/ijar.2016.457

Received: 03 Nov 2016
Peer Review: 03 Nov 2016
Revised: None

INTRODUCTION
Anthropological knowledge of human osteology
is one of the important steps in identification of
age, sex, living stature and ancestry [1].
Various studies have shown that cranium is an
excellent indicator for sexual dimorphism by morphometric and morphological analysis, and it is
probably the second best region of the skeleton,
Int J Anat Res 2017, 5(1):3318-23. ISSN 2321-4287
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next to pelvis for this purpose [2]. In most of
the forensic studies the skeleton is incomplete
and this makes the sex determination difficult.
It is therefore important to establish methods
for determining sex from skeletal elements that
are likely to be survived and recovered [3]. Due
to thickness of the base of skull and its relatively protected anatomical position, this area
3318

Varsha. T. Sholapurkar, R.D.Virupaxi, S.P. Desai. MORPHOMETRIC ANALYSIS OF HUMAN OCCIPITAL CONDYLES FOR SEX DETERMINATION IN
DRY ADULT SKULLS.

of skull tends to withstand both physical insults
and inhumation more successfully than any
other areas of cranium [4].
The basi-cranium is protected by a large soft
tissue mass comprising of muscles, tendons and
ligaments. So in cases of fragmentary human
remains compromised by different types of
inhumation or physical insult like explosion, fire,
trauma, the intact occipital region may prove
useful for determining the gender [5]. The
occipital condyle measurements are also
helpful for the neurosurgeons for performing
lateral transcondylar approaches for reaching
the lesions lying ventral and ventrolateral to
foramen magnum because it improves the
surgical exposure of the brain stem while markedly reducing the need for brain retraction [6].
There is scanty information about the detailed
morphometry in sexual dimorphism of occipital
condyles and hence there is a need for more
knowledge about morphometric variations of
occipital condyles and its relation to sex.
MATERIALS AND METHODS

Width of occipital condyles (right and left): Maximum distance measured at the right angles to
the line joining its anterior and posterior tip.
With these measurements the condylar index
was calculated:
Condylar Index: Calculated for right and left
occipital condyle respectively by dividing length
of occipital condyle with width of occipital
condyle. (Length/Width). The data obtained was
analyzed statistically by computing descriptive
statistics, the mean, standard deviation and
percentages of each variable. The inferential
statistics was done using student t–test. The
results were considered statistically significant
whenever p ≤ 0.05.
RESULTS
Study was done on 100 dry adult human skulls
(50 males and 50 females) i.e 200 occipital
condyles.
The incidence of S-shaped, triangular and
eight-shaped occipital condyles (right sided)
was higher in male skulls while the incidence of
oval, kidney- shaped, quadrangular, round,
two-portioned & deformed occipital condyles
was higher in female skulls with statistical
significant difference (p<0.05) (Table 1).
The incidence of oval, quadrangular &
two- portioned condyles (left sided) was higher
in female skulls but the difference was not
statistically significant (p>0.05). Similarly the
incidence of triangular, S-shaped & 8-shaped
condyles was higher in male skulls but the
difference was not statistically significant
(p>0.05) (Table 2).
Table 3 shows comparison of Right sided
occipital condyle parameters in male and
females skulls. The antero-posterior diameter
of occipital condyle of male skulls was higher
than the female skulls with statistical significant difference (p<0.05). The transverse diameter of right sided occipital condyle was slightly
higher in female skulls but the difference was
not significant. The occipital condyle index (APD/
TD) was higher in male skulls with (p<0.05)
statistical significant difference.

The study was carried out on 100 dry adult
human skulls (50 males and 50 females)
available in the Departments of Anatomy and
Forensic medicine of KLE University’s, Jawaharlal
Nehru Medical College, Belagavi, Karnataka.
Dried, complete, adult human skulls (i.e skulls
with socket for upper third molars & synostosis
of spheno-occipital synchondrosis) were
included. Fractured, mutilated skulls with gross
deformity were excluded from the study. Sex of
each skull was determined by meticulously
scrutinizing the classic anatomic features. 200
occipital condyles in 100 dry adult human skulls
(50 males and 50 females) were studied. All
measurements were recorded using digital
vernier caliper. The shape of occipital condyles
were identified and noted down. Measurements
are based on following bony landmarks on the
skull:
· Anterior tip of occipital condyle.
· Posterior tip of occipital condyle.
The following parameters were recorded:
Shape of the occipital condyles (Right and Left). Similarly Table 4 shows comparison of Left sided
Length of occipital condyles (right and left): From occipital condyle parameters in male and
its anterior tip to posterior tip.
females skulls. The antero-posterior diameter
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of occipital condyle of male skulls was higher Table 4: Occipital condyle parameters (Left sided) in male
than the female skulls with statistical and female skulls. (n=100).
significant difference (p<0.05). The transverse
Antero-posterior Transverse Diameter
PARAMETERS
Index (APD/TD)
Diameter in mm
in mm
diameter of left sided occipital condyle was
slightly higher in male skulls but the difference
22.34 ± 3.35
11.99 ± 1.31
1.90 ± 0.39
Male
(11.6 - 27.63)
(8.45 - 17.07)
(0.99 - 2.94)
was not statistically significant. The occipital
22.25 ± 2.65
11.94 ± 1.75
1.74 ± 0.38
condyle index (APD/TD) was higher in male
Female
(14.05
28.71)
(7.49
15.68)
(1.15
- 3.21)
skulls with (p<0.05) statistical significant
t-value
3.454
0.167
2.103
difference.
Table 1: Incidence of shapes of occipital condyles (Right
side) in male and female skulls. (n=100).

P value

0.001*

0.868

0.038*

Male

Female

Total

Values are Mean ± SD, Statistical significance (Studenttest) *p<0.05

Oval

9 (18%)

17 (34%)

26

Fig. 1: Measurements of occipital condyles.

S-shaped

12 (24%)

10 (20%)

22

Triangular

10 (20%)

4 (8%)

14

Kidney-shaped

6 (12%)

7 (14%)

13

Eight-shaped

11 (22%)

1 (2%)

12

Quadrangular

1 (2%)

6 (12%)

7

Round

0 (0%)

2 (4%)

2

Two-portioned

0 (0%)

2 (4%)

2

Deformed

0 (0%)

2 (4%)

2

SHAPE

Using Fisher Exact test for r x c table, p < 0.001*
Statistical significance (Fisher Exact test), p<0.05
Table 2: Incidence of shapes of occipital condyles (Left
side) in male and female skulls.(n=100).
Male

Female

Total

oval

SHAPE

8 (16%)

15 (30%)

23

Triangular

12 (24%)

6 (12%)

18

8-shaped

12 (24%)

6 (12%)

18

S-shaped

10 (20%)

8 (16%)

18

Kidney-shaped

4 (8%)

4 (8%)

8

Quadrangular

1 (2%)

7 (14%)

8

Deformed

2 (4%)

1 (2%)

3

Round

1 (2%)

1 (2%)

2

0

2 (4%)

2

Two-portioned

Using Fisher Exact test for r x c table, p = 0.109
Statistical significance (Fisher Exact test), p<0.05
Table 3: Occipital condyle parameters (Right sided) in
male and female skulls. (n=100).
PARAMETERS

11.36 ± 1.77
(7.83 - 16.34)
11.43 ± 1.67
(7.67 - 14.80)

t-value

3.107

0.193

2.249

p value

0.002*

0.847

0.027*

Female

Fig. 3: Triangular occipital
condyle.

Fig. 3: Eight shaped
occipital condyle.

Fig. 4: ‘S’ – shaped
occipital condyle.

Antero-posterior
Transverse
Index (APD/TD)
Diameter in mm Diameter in mm
22.95 ± 2.98
(16.46 - 28.12)
21.07 ± 3.09
(14.46 - 30.38)

Male

Fig. 2: Kidney shaped
occipital condyle.

2.07 ± 0.43
(1.40 - 3.21)
1.88 ± 0.39
(1.17 - 3.04)

Values are Mean ± SD, Statistical significance (Student
t-test) *p<0.05
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3320

Varsha. T. Sholapurkar, R.D.Virupaxi, S.P. Desai. MORPHOMETRIC ANALYSIS OF HUMAN OCCIPITAL CONDYLES FOR SEX DETERMINATION IN
DRY ADULT SKULLS.

Fig. 5: Two portioned
occipital condyle.

Fig. 7: Oval occipital
condyle.

Fig. 6: Quadrangular
occipital condyle.

Fig. 8: Deformed occipital
condyle.

DISCUSSION

(Table 3 & 4). These finding were in corroboration with the study done in Brazil by Oliviera et
al. [8] (Table 6) The mean antero-posterior
diameter of right occipital condyle of male skulls
in the present study (22.95 ± 2.98) was lower
than the Brazilian male skulls (26.74 ± 2.96) [8]
while that of female skulls (21.07 ± 3.09) in the
present study was also lower than the Brazilian
population (25.45 ± 3.21) [8]. Similarly the mean
antero-posterior diameter of left occipital
condyle of male skulls in the present study
(22.34 ± 3.35) was lower than the Brazilian skulls
(26.85 ± 2.97) [8] and that of female skulls in
the present study (22.25 ± 2.65) was also lower
than the Brazilian population (24.65 ± 3.23) [8].
(Table 6)
From the results obtained in our study it was
observed that the mean transverse diameter of
right occipital condyles of male skulls (11.36 ±
1.77 mm) was slightly lower than female skulls
(11.43 ± 1.67 mm) but the difference was not
statistically significant. (Table 3). The mean
transverse diameter of left occipital condyles in
male and female skulls was 11.99 ± 1.31 mm &
11.94 ± 1.75 mm respectively. Though the measurements in male skulls were slightly higher
than the female skulls the difference was not
statistically significant (Table 4). In contrast to
the present study, a study done in Brazil by
Oliveira et al shows that the average transverse
diameter of right occipital condyle in male &
female skulls was 13.51 ± 1.38 mm & 12.68 ±
1.56 mm respectively while the transverse
diameter of the left occipital condyles in male
& female skulls was 13.79 ± 1.39 mm & 12.71 ±
1.75 mm respectively and the difference was
statistically significant [8]. (Table 7)

Different studies have quoted different facts and
figures which have led to spectrum of findings.
In a study conducted by Sait et al the commonest shape of right occipital condyles was found
to be oval followed by S-shaped, triangular,
eight-shaped, deformed, kidney-shaped, round
and two-portioned while the commonest shape
of left occipital condyles was oval followed by
S-shaped, triangular, deformed, round, kidneyshaped, eight-shaped and two-portioned [7]. The Table 5: Comparison of incidence of different shapes of
commonest shape of occipital condyles was oval occipital condyles with other study.
Right side
Left side
in both the studies but there was variation in
Shape of
the incidence of other shapes of occipital occipital condyle Sait et al [7] Present study Sait et al [7] Present study
(n=100)
(n=202)
(n=202)
(n=100)
condyles in both the studies. (Table 5) In
96 (23.8%)
26 (26%)
106 (26.2%)
23 (23%)
addition to this incidence of different shape of Oval
S-shaped
47 (11.6%)
22 (22%)
47 (11.6%)
18 (18%)
occipital condyles in male and female skulls
Triangular
22 (5.5%)
14 (14%)
14 (3.5%)
18 (18%)
separately was observed in the present study.
Eight-shaped
12 (3.0%)
12 (12%)
5 (1.2%)
18 (18%)
(Table 1 & 2)
Deformed
10 (2.5%)
2 (2%)
12 (3.0%)
3 (3%)
In the present study the mean antero-posterior Kidney-shaped
8 (2.0%)
13 (13%)
6 (1.5%)
8 (8%)
diameter of right and left occipital condyles in Round
6 (1.5%)
2 (2%)
10 (2.5%)
2 (2%)
male skulls was higher than the female skulls Two-portioned
1 (0.3%)
2 (2%)
2 (0.5%)
2 (2%)
with statistically significant difference. (p<0.05) Quadrangular
7 (7%)
8 (8%)
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Table 6: Comparison of antero-posterior diameter of
occipital condyles in male and female skulls with other
study.
Right occipital condyle

Left occipital condyle

Antero-posterior
diameter

Male skulls

Female skulls

Male skulls

Female skulls

Oliveira et al [8] (2013)

26.74 ± 2.96

25.45 ± 3.21

26.85 ± 2.97

24.65 ± 3.23

Present study (2014)

22.95 ± 2.98

21.07 ± 3.09

22.34 ± 3.35

22.25 ± 2.65

Table 7: Comparison of Transverse diameter of occipital
condyle in male & female skulls with other study.
Transverse diameter

Right occipital condyle

Left occipital condyle

Male skulls Female skulls Male skulls Female skulls

Oliveira et al [8] (2013) 13.51 ± 1.38 12.68 ± 1.56 13.79 ± 1.39 12.71 ± 1.75
Present study (2014)

11.36 ± 1.77 11.43 ± 1.67 11.99 ± 1.31 11.94 ± 1.75

Occipital condyle index: The occipital condylar index in our study was calculated by dividing
the antero-posterior diameter of the condyle
with the transverse diameter. The average
index of right sided occipital condyles in male
and female skulls was found to be 2.07 ± 0.43 &
1.88 ± 0.39 (Table 3) respectively and the
difference was statistically significant. Similarly
the index of left sided occipital condyles in male
and female skulls was 1.90 ± 0.39 & 1.74 ± 0.38
with statistical significant difference. (Table 4)
In contrast to the present study, Oliveira et al
applied the Baudoin condylar index for sex
determination and evaluated its reliability.
Baudoin condylar index = (maximum width of
the condyle/ maximum length of the condyle) x
100. The results obtained by Oliveira et al
showed that the percentage of success in
applying the Baudoin index was 44.83% to males
and 51.93% to females, amounting to 47.5%
matching. He thus concluded that the accuracy
of the Baudoin index to sex determination was
quite low for the Brazilian sample and that was
the reason why this method was disregarded as
criterion to sexing skulls in forensic experts [8].
CONCLUSION
After studying 100 dry adult human skulls (50
male & 50 female), i.e 200 occipital condyles
the following conclusions were drawn.
The commonest shape of right side occipital
condyle was oval (26%).
The incidence of S-shaped, triangular and
eight-shaped occipital condyles (right sided)
was higher in male skulls while the incidence of
oval, kidney- shaped, quadrangular, round, twoInt J Anat Res 2017, 5(1):3318-23. ISSN 2321-4287

portioned & deformed occipital condyles was
higher in female skulls.
The commonest shape of left side occipital
condyle was also oval (23%).
Statistical significant difference was not observed in the incidence of different shapes of
left occipital condyles in male and female skulls.
The antero-posterior diameter of right & left
occipital condyles was higher in male skulls than
in female skulls.
Statistical significant difference was not
observed in the transverse diameter of right &
left occipital condyles of the male and female
skulls.
The occipital condyle index (Right & left sided)
of male skulls was higher than the female skulls.
With the data obtained from the present study
we conclude that, metric analysis of occipital
condyles may be a useful indicator of sex
determination of unknown skulls, especially in
fragmentary human remains, where no other
skeletal remains are preserved. This study is also
useful for anthropologists, morphologists, forensic experts for sex determination in medicolegal cases and for the neurosurgeons in
dealing with lesions of posterior cranial fossa
during surgery.
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A Study of Variations in Number of Pulmonary Veins and Their
Openings into Left Atrium and Its Clinical Implications

Daksha Dixit*, Santosh Kumar Majhi**, Sanjay Kumar Yadav***, R.D. Virupaxi****
Abstract
Four pulmonary veins carrying oxygenated blood drain into the left atrium via 4 pulmonary ostia, 2 on
either side. Variations in the number of pulmonary veins and their drainage pattern are seen in 36% of
normal population, and have gained importance recently, because the ectopic beats that originate in the
pulmonary ostia, act as triggers for cardiac arrhythmias. This happens due to the fact that the pulmonary
veins receive extensions of myocardial sleeves from the left atrium. Atrial fibrillation is the commonest
cardiac arrhythmia and is controlled by drugs, but in cases where medicaments fail, radiofrequency
ablation is the treatment of choice, for which a thorough knowledge of number of pulmonary veins and
their openings is essential. Hence this study was undertaken to evaluate the variations in number of
pulmonary veins and their drainage pattern, and comparing the same with previous studies. We studied
60 formalin fixed hearts and found variations in 13 hearts, out of which 5 hearts showed bilateral variations.
The commonest variation in drainage pattern on the right side was 3 pulmonary veins with 3 pulmonary
ostia seen in 10 cases and on the left side it was 1 pulmonary vein with 1 pulmonary ostium seen in 13
cases. These variations are congenital and are due to the complex development of the venous system. The
knowledge of these variations is of immense importance to radiologists and cardio-thoracic surgeons for
various diagnostic and therapeutic methods in the treatment of atrial fibrillation.
Keywords: Pulmonary Vein; Pulmonary Ostia; Left Atrium; Atrial Fibrillation.

Introduction
The left atrium usually receives oxygenated blood
from the lungs via 4 pulmonary veins, 2 from each
side opening into the left atrium by 2 separate
pulmonary ostia on each side [1].
Variations in number and drainage pattern are
often observed, but have gained little attention until
recent times, after the realisation of the fact that, atrial
fibrillation may originate from the triggers in the
pulmonary veins as they receive the extension of
myocardial sleeves from left atrium [2].
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The pulmonary veins and posterior part of left
atrium play a critical role in the initiation and
maintenance of atrial fibrillation. Variations in
pulmonary venous anatomy are seen in 36% of
patients [3] and they are one of the causative factors
for ectopic heart beats [4].
Atrial fibrillation is the most common cardiac
arrhythmia and has clinical importance for
cardiovascular risk with complications like
hemodynamic compromise and thromboemboli
formation. Atrial fibrillation can be controlled by drugs
in most of the patients but in cases where
medicaments fail, catheter ablation is a highly effective
treatment option [4].
This ablation is performed either within or around
the ostia of the pulmonary veins. Hence the
knowledge of the number of pulmonary veins and
their openings in the left atrium, both normal and
variations, is valuable in cardio-thoracic surgeries
and radiological procedures such as radiofrequency
ablations, cardiac valve replacements, pulmonary
lobectomy, etc.
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Very few studies are available on the variations of
the pulmonary veins, and that too, radiological,
having several limitations. Post-mortem examination
is considered so far as the best standard for this type
of study. Hence the present study was undertaken on
cadavers with an aim:
1.

to evaluate the variations in the number of
pulmonary veins and their openings in the left
atrium; and,

2.

to compare these findings with previous studies.

followed by 3 pulmonary veins with 2 pulmonary
ostia in 7 cases (11.66%) (Figure 2) and the least
common was 1 pulmonary vein with 1 pulmonary
ostium in 2 cases (3.33%) (Figure 3). Similarly on the
left side, the most common variation was 1 pulmonary
vein with 1 pulmonary ostium seen in 13 cases
(21.66%) (Figure 4), followed by 3 pulmonary veins
with 3 pulmonary ostia in 4 cases (6.66%) (Figure 5),
3 pulmonary veins with 1 pulmonary ostium

Materials and Methods
The present study was carried out on 60 formalin
fixed hearts in the Department of Anatomy of 'KLE
Academy of Higher Education and Research (KLE
University), Jawaharlal Nehru Medical College,
Belagavi. These hearts were obtained from cadavers
belonging to age group of 50-70 years. The left atrium
of these hearts was studied from external aspect for
the variations in the number of pulmonary veins that
drained into it. A midline vertical incision was made
along the whole length of the posterior wall of the left
atrium thus opening the chamber to note the number
of pulmonary ostia and the same was recorded and
photographed.

Fig. 1: Three right Pulmonary veins with three Pulmonary ostia

Results
Numerical variations were found in the form of
supernumerary or lesser number of ostia. Out of the
60 specimens studied, 13 hearts (21.66%) showed
variations in the number of pulmonary veins and the
number of ostia. Out of these 13 specimens, 8 hearts
(61.54%) showed variations either on right side or
left side, and 5 hearts (38.46%) showed variations on
both sides. The normal drainage pattern of 2
pulmonary veins draining by 2 pulmonary ostia was
observed in 42 hearts (68.33%) on the right side and
in 38 hearts (63.33%) on the left side. On the right
side, the most common variation observed in the
number of pulmonary veins was 3 pulmonary veins
in 17 cases (28.33%), followed by 1 pulmonary vein
in 2 cases (3.33%). While on the left side, the most
common variation observed was 1 pulmonary vein
in 13 cases (21.66%) followed by 3 pulmonary veins
in 6 cases (9.99%) and 4 pulmonary veins in 1 case
(1.66%) (Table 1).
The most common variation in drainage pattern
on the right side was 3 pulmonary veins with 3
pulmonary ostia in 10 cases (16.66%) (Figure 1),

Fig. 2: Three right Pulmonary veins with two Pulmonary ostia

Fig. 3: One right Pulmonary vein with one Pulmonary ostium
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Fig. 4: One left Pulmonary vein with one Pulmonary ostium
Fig. 6: Three left Pulmonary veins with one Pulmonary ostium

Fig. 5: Three left Pulmonary veins with three Pulmonary ostia
Fig. 7: Two left Pulmonary veins with one Pulmonary ostium

Abbreviations used in the figures
RSPv: Right Superior Pulmonary vein
RMPv: Right Middle Pulmonary vein
RIPv: Right Inferior Pulmonary vein
LTPv: Left Top Pulmonary vein
LSPv: Left Superior Pulmonary vein
LMPv: Left Middle Pulmonary vein
LIPv: Left Inferior Pulmonary vein
Fig. 8: Four left Pulmonary veins with two Pulmonary ostia
Table 1: Incidence of drainage pattern of pulmonary veins
No. of Pulmonary
Veins

No. of Pulmonary
Ostia

1
2
2
3
3
3
4

1
1
2
1
2
3
2

Right Side
No. of Cases
Percentage
2
42
7
10
-
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3.33
68.33
11.66
16.66
-

Left side
No. of Cases
Percentage
13
2
38
2
4
1

21.66
3.33
63.33
3.33
6.66
1.66
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Table 2: Comparison of Number of Pulmonary Ostia on Right Side (percentage of cases observed)

No. of Pulmonary
Ostia

Marom et
al2

Shukla et
al13

Sabah et
al14

Mehta et
al18

Prasanna et
al8

Rajguru et
al12

Present
study

1
2
3
4
5

2
71
27
1

3.4
75.9
17.2
3.4
-

7.3
75.6
14.6
2.4
-

6.6
86.7
6.7
-

14
72
12
2
-

3.92
70.59
19.6
3.92
1.96

3.33
68.33
28.33
-

Table 3: Comparison of Number of Pulmonary Ostia on Left Side (percentage of cases observed)

No. of Pulmonary
Ostia

Marom et
al2

Shukla et
al13

Sabah et
al14

Mehta et
al18

Prasanna et
al8

Rajguru et
al12

Present
study

1
2
3
4

14
86
-

17.2
79.3
3.4
-

12.1
85.3
2.4
-

10
90
-

11
89
-

23.52
68.63
7.84
-

21.66
66.66
9.99
1.66

Table 4: Comparison of drainage pattern of Right Pulmonary Veins (percentage of cases observed)

No. of Pulmonary
Veins

No. of
Pulmonary Ostia

Marom
et al2

Shukla et al13

Sabah et al14

Prasanna et al8

Present study

1
2
2
3
3
3
4
4
6

1
1
2
1
2
3
4
2
5

2
50
21
24
3
1

3.4
75.9
10.3
6.9
3.4
-

7.2
75.6
2.4
7.2
4.8
2.4
-

14
72
12
2
-

3.33
68.33
11.66
16.66
-

Table 5: Comparison of drainage pattern of Left Pulmonary Veins (percentage of cases observed)

No. of Pulmonary
Veins

No. of Pulmonary
Ostia

Marom et al2

Shukla et
al13

Sabah et al14

Prasanna et al8

Present study

1
2
2
3
3
3
4
4

1
1
2
1
2
3
2
1

14
86
-

17.2
79.3
3.4
-

12.1
2.4
82.9
2.4
-

4
24
64
4
4

21.66
3.33
63.33
3.33
6.66
1.66
-

(Figure 6) and 2 pulmonary veins with 1 pulmonary
ostium (Figure 7) each seen in 2 cases (3.33%) and
finally 4 pulmonary veins with 2 pulmonary ostia in
1 case (1.66%) (Figure 8) (Table 1).
Discussion
Usually 4 pulmonary veins drain into the left
atrium through separate openings i.e. the left superior
and inferior, and the right superior and inferior veins,
and this pattern is seen in 70% of the general
population [5]. In the recent times, there has been an
increase in the number of studies on pulmonary veins
and their ostia, after realisation of the fact that, they

may act as the site of ectopic triggers in atrial
fibrillation [2].
Atrial fibrillation is the most common cause of
cardiac arrhythmia and gives rise to significant
morbidity and mortality [2,5]. The ectopic beats
originate in the pulmonary ostia due to the fact that
the pulmonary veins receive extensions of myocardial
sleeves from the left atrium. Atrial fibrillation is best
diagnosed by electrocardiography and once
diagnosed, there are several treatment methods
starting with anti-arrhythmic medicaments,
cardioversion or pacemaker, surgical procedure and
percutaneous ablation [5,6]. As ablation therapy has
gained popularity in recent years, hence radiologists
and cardio-thoracic surgeons should be well versed
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with the normal and variant anatomy of the
pulmonary veins. This knowledge in turn will help
in proper understanding of pulmonary venographic
findings and in avoiding peri-operative bleeding
during procedures like video assisted thoracoscopic
lobectomy [7].
Variations in pattern of pulmonary venous
drainage are congenital in origin and are
consequences of the complex development of the
venous system. During the 5th week of intra-uterine
life, the development of the pulmonary veins is
initiated by the appearance of angioblast and
vascular channels along the developing lung buds.
Around the 24th day, the common pulmonary vein
develops as an outgrowth of the dorsal atrial wall
just left of the septum primum at the sinoatrial region
[8]. The outgrowth or evagination undergoes a
differential growth leading to incorporation of the
common pulmonary vein into the left atrium with
loss of connections with the systemic and pulmonary
venous systems [9]. The smooth surface of the wall of
the left atrium is formed by the incorporation of the
common pulmonary vein. As the left atrium expands,
the common pulmonary vein and its main branches
are incorporated into the wall and thus 4 pulmonary
veins are formed [10]. Supernumerary or accessory
pulmonary veins with their own ostia occur due to
over-incorporation of the pulmonary veins beyond
their first division [8,11] and they are more common
on the right side[5,11]. Failure of the tributary veins
to join could probably lead to additional number of
venous opening on the respective side [12].
In the present study, the normal pattern of 2
pulmonary veins with 2 pulmonary ostia was found
in 42 hearts (68.33%) on the right side and in 38 hearts
(63.33%) on the left side. These findings are similar to
those of Prasanna et al [8] and slightly lesser than
those of Shukla et al [13] and Sabah et al [14].
Variations in the number of pulmonary veins and
ostia were found in 13 cases (21.66%) and out of these
5 cases showed variations on both, right and left side.
Stanford and Breen [15] reported the incidence of
variations as 30% and this was similarly reported by
Ikiz et al [16] at 26.8%. Ho et al [17] reported variations
in 31% of their study specimens.
The most common variation in the number of
pulmonary veins on the right side was 3 pulmonary
veins in 28.33% which was similar to 27% reported
by Marom et al [2]. The same was reported as 19.6%
by Rajguru and Fulzele [12], 17.2% by Shukla et al
[13], 14.6% by Sabah et al [14], 12% by Prasanna et al
[8] and 6.7% by Mehta and Mehta [18] (Table 2). The
presence of this accessory pulmonary vein on the right
side (right middle pulmonary vein) has been found

103

to produce an increased frequency of cardiac
arrhythmias, atrial fibrillation being the most common
[11]. The middle pulmonary vein when present,
usually drains into the superior pulmonary vein, but
may drain directly into the left atrium as reported
above. It may at times drain into the inferior
pulmonary vein, and if such cases need to undergo
right lower lobectomy, then the accidental ligation of
this middle pulmonary vein can lead to severe lung
edema, that can cause infection or respiratory distress
and post-operative complications that can be lifethreatening [19,20].
The most common variation in the number of
pulmonary veins on the left side was single
pulmonary vein seen in 13 cases (21.66%). This was
reported at 23.52% by Rajguru and Fulzele [12], 17.2%
by Shukla et al [13], 14% by Marom et al [2], 12.1% by
Sabah et al [14], 11% by Prasanna et al [8] and 10% by
Mehta and Mehta [18] (Table 3).
In the present study, the commonest variation in
drainage pattern on the right side was 3 pulmonary
veins with 3 pulmonary ostia seen in 16.66% and the
next common was 3 pulmonary veins with 2
pulmonary ostia seen in 11.66%. This was similar to
the findings of Marom et al [2], Shukla et al [13] and
Sabah et al [14] (Table 4).
The commonest variation in drainage pattern on
the left side found in our study was 1 pulmonary
vein with 1 pulmonary ostium in 13 cases (21.66%).
This was similar to the findings of Shukla et al [13],
Marom et al [2] and Sabah et al [14] (Table 5).
Variability in pulmonary venous anatomy could
substantially alter the success rate of a common
cardiac treatment i.e. radiofrequency cardiac ablation
as this treatment ablates tissues at the veno-atrial
junctions by using radio-frequency energy [21].
Likewise, thoracic surgeons should be aware of these
pulmonary venous variations and meticulous intraoperative confirmation of the pulmonary venous
anatomy is required when using endoscopic devices
[22]. Thus the knowledge of variant pulmonary vein
anatomy plays a vital role in radio-frequency
ablations and can also be helpful in new balloonbased ablation technology research and development
[23].
Conclusion
Variations in number and drainage pattern of
pulmonary veins have gained importance in the
recent years. Pulmonary veins play a critical role in
initiation and maintenance of atrial fibrillation. In
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the present study, we found variations in pulmonary
veins in 13 cases (21.66%). The normal pattern of 2
pulmonary veins with 2 pulmonary ostia was seen
in 42 hearts (68.33%) on the right side and in 38 hearts
(63.33%) on the left side. The most common variation
on the right side was increased number of ostia i.e. 3
ostia seen in 17 cases (28.33%), while on the left side,
it was decreased number of ostia i.e. 1 ostium seen in
13 cases (21.66%).
Hence we conclude that considerable variations
are seen in the pulmonary venous anatomy and it is
very important to have a thorough knowledge of the
same to ensure success in various invasive procedures
carried out in this region.
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Augmentation Cystoplasty in a Child with Genitourinary Tuberculosis
and Small Capacity Bladder

CaseReport

A 1.5 year old male presented to the Urological
services of the hospital with lower urinary tract
symptoms of storage of two months duration. The

child also complained of fever, low grade,
occasionally with chills and hematuria. Routine
abdominal ulkasonography revealed bilateral
hydronephroureterosis, with thickened bladder wall
In view of bilateral hydronephrouteterosis, the child
was taken up for voiding cystourethrogram, which
confirmed bilateral vesicoureteric reflux, (Figure 1 a
& b) left grade III and right grade IV. Cystoscopy
revealed a congested bladder with small capacity
(110 cc), left orifice golf hole like and right orifice not
clearly visualized. Urine for acid fast bacilli (AFB)

was positive. The child was started on antitubercular treatment.

Following a six week keaturent of ATT the LUTS
in the child worsened. Frequency was12/7 day/
nigfut, with urge and urge incontinence. Cystometry
revealed a cystometric blac{der capacity of 90 cc with

high filling pressures. The child's parents were
counselled regarding augmentation cystoplasty.
Augmentation cystoplasty was done using 15 cms

of terminal ileum. Post-operative period was
uneventfuI and following catheter removal the child
was able to void withno residual urine.

preserrtation in the series reported by Chattopadhyay
et al [10], with 55 % of the childrm having had one or
more episodes of frankhernaturia. The diagnosis of

GUTB is based on isolation and culture of
tuberculosls. Although the presence of bacilli in
urine is diapostic of the disease, only (29%) patients
in Nerli et al [6] series showed positive bacilli in
M.

urine. Similarly Chattopadhyuy et al [10] reported
bacilli isolationtn5T% of the children withGUTB in
their series. PCR (Polymerase chain reaction) for

M. tuberculosls is used to amplify a specific DNA
genomic sequence, whereby the presence of an
exkemely smallnumber of bacteria can be detected.
The sensitivity of PCR is particularly useful in
situations where there is small bacterial population
such as in non-pulmonary fuberculosis. Moreover,

PCR can provide much faster confirmation of
tuberculosis (24-4.8h) thanurine culture [11].

Modem anti-tubercular chemotherapy remairu
the cornerstone of management of GUTB. Gow
recommended short-course chemotheragy of 6
months as there are fewer bacilli in renal lesions as
compared to pulmonary ones, high concentrations
of rifampicin are achieved in urine and there is good
penetration of isoniazid into cavities [12]. Whne this
is also recommended by the IA/HO for uncomplicated
extra-pulmonary fuberculosis, to ensure maximal
chances of bacteriologic cure, wepreferto keatGUTB

in children with chemotherapy for atleast gmonths

[68].
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Abstract
Introduction: Wilms Tumor (WT) represents approximately six to seven percent of all pediatric
cancers and accounts for more than 95 percent of all tumors of the kidney in the pediatric age
group. Recently some centers have explored the role of nephron sparing procedures in children
with unilateral wilms tumors because of the concern about late occurrence of renal dysfunction after
unilateral nephrectomy. We assessed the long term renal functional outcome after parenchymalsparing procedure for non-syndromic unilateral wilms tumor at our center.
Materials and Methods: We retrospectively reviewed the records of all children with unilateral
Wilms tumor who had undergone nephron sparing surgery at our center. Patient’s long-term renal
function, tumor recurrence, and survival, were determined from a review of each patient’s medical
record.
Results: A total of eight patients underwent Partial Nephrectomy (PN) and the remaining three
with polar tumors underwent Hemi-Nephrectomy (HN) following chemotherapy. Smaller tumor
volumes were associated with not only preservation of renal function but also increase in eGFR
during the follow-up period. The median preoperative eGFR was 106 ± 10.78 and median eGFR at
the last follow-up was 131.0 ± 3.52.
Conclusions: In properly selected children with non-syndromic unilateral Wilms tumor, nephron
sparing surgery provides excellent renal function preservation.
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Introduction
Wilms Tumor (WT) is the second most common intra-abdominal cancer of childhood and the
fifth most common pediatric malignancy overall. It represents approximately six to seven percent
of all pediatric cancers and accounts for more than 95 percent of all tumors of the kidney in the
pediatric age group [1]. Survival of patients with Wilms tumor when considered as a whole, once
<30%, is currently greater than 90%, making it one of the real successes of modern medicine [1,2].
Approximately 500 children are diagnosed with Wilms tumor in the U.S. each year; and
five to seven percent of these children will have disease in both kidneys [3]. Several studies have
demonstrated that patients with bilateral Wilms tumor are at risk for developing renal failure [4-7].
A review from the National Wilms Tumor Study Group (NWTSG) indicated that, among patients
who had unilateral Wilms tumor without genitourinary abnormalities, Denys-Drash syndrome,
or Wilms tumor-aniridia-genitourinary abnormality-mental retardation (WAGR) syndrome, the
cumulative incidence of renal failure was only 0.6%. However, in patients who had bilateral disease,
the incidence of renal failure was 11.5%, and patients with Denys-Drash and WAGR syndromes
had an incidence >50% [7]. The exact etiology of renal failure is not always clear and is likely to
be multifactorial, with contributing factors including intrinsic, progressive renal disease related
to a genetic predisposition, inadequate renal parenchyma after one or more tumor resections, the
nephrotoxic effects of chemotherapy and radiation, and the potential for hyperfiltration injury to
the remaining renal parenchyma [5,7]. Due to an increased risk of renal failure in children with
bilateral Wilms tumor, these children receive neoadjuvant chemotherapy in an effort to shrink the
tumors prior to surgery and facilitate the preservation of renal parenchyma, thereby preserving renal
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function. Also eligible for enrollment on this protocol are patients
with wilms tumor arising in a solitary kidney or those patients less
than one year of age with a unilateral Wilms tumor who are at an
increased risk for a metachronous tumor. Patients with a number of
genetic syndromes, particularly those associated with abnormalities
of the Wilms Tumor one (WT1) and Wilms Tumor two (WT 2) genes
on the short arm of chromosome 11, carry this risk [1,2].

Table 1: Study characteristics of children and oncologic outcomes.

Median size of tumor at diagnosis mL

60.0 ± 36.16

32-142

Several centers have explored the role of parenchymal-sparing
procedures in children with unilateral Wilms tumors [1]. The primary
motivation for this approach is concern about late occurrence of renal
dysfunction after unilateral nephrectomy. However, the incidence of
renal failure following nephrectomy for most children with unilateral
wilms tumor is low, 0.6% at 20 years post-treatment [7]. We took up
this study to assess the long term outcome after parenchymal-sparing
procedure for non-syndromic unilateral wilms tumor.

Median size of tumor at the time of surgery mL

29.0 ± 19.89

12-78

Median age at diagnosis (months)

9-56

Gender n(%)
Male

7 (63.63%)

Female

4 (36.36%)

Stage n(%)
I

6 (54.54%)

II

5 (45.45%)

Postsurgical therapy n (%)
Adjuvant chemotherapy

Materials and Methods

11 (100%)

Adjuvant radiotherapy

-

Salvage chemotherapy

1 (9.09%)

Overall survival

We retrospectively reviewed the records of all children with
unilateral wilms tumor who had undergone nephron sparing surgery
at our center. This study was approved by the Institutional Review
Board of our Hospital. Patient demographics, including congenital
anomalies, tumor histology, surgical procedure and outcomes
(including surgical complications, long-term renal function, tumor
recurrence, and survival), were determined from a review of each
patient’s medical record.

100%

Recurrence free survival %

90.90%

Median follow-up months

108.09 ± 38.41

45 - 167

Table 2: Renal Function of the study patients.

Renal function was assessed by estimating the glomerular
filtration rate using the Schwartz formula: Creatinine clearance =
(k × height in cm)/serum Creatinine, in which k = 0.55 for children
aged >18 months, and k = 0.45 for children aged <18 months. Other
measures of long-term renal function included blood pressure
evaluation and the need for antihypertensive medications, and the
presence of proteinuria.

estimated glomerular filtration rate

median eGFR (range)

eGFR at diagnosis

106.0 ± 10.78 (87 – 121)

eGFR at 36 months Follow-up

130.0 ± 3.78 (124 – 135)

eGFR at last follow-up

131.09 ± 3.52 (124 – 135)

eGFR: Estimated Glomerular Filtration Rate

evaluation and imaging as needed. The overall survival was 100% and
recurrence free survival was 90.90%. One child initially diagnosed
to have stage II disease developed recurrence in the lung 23 months
postoperatively. This child was put on salvage chemotherapy and at
last follow-up was clinically/radiologically disease free.

Results

Renal function outcomes were as shown in Table 2. None of
the patients presented with CKD (Chronic kidney disease) in the
follow-up period. We noted an inverse relation between the size of
the tumor and renal function at diagnosis. Smaller tumor volumes
were associated with not only preservation of renal function but
also increase in eGFR during the follow-up period. In the follow-up
period all children were assessed for blood pressure and none of the
children have been advised use of anti hypertensive medications.

During the study period Jan 2000 through Jan 2014, 38 children
underwent treatment for wilms tumor at our center, of these children
11 (seven males and four females) diagnosed as non-syndromic
unilateral wilms tumor received preoperative chemotherapy with
two drugs (vincristine, and dactinomycin) following confirmation of
diagnosis on needle biopsy. The mean age of the children was 19.63
± 14.49 months at diagnosis. This approach was within the scope of
the recommended SIOP guidelines. After an initial treatment with
preoperative chemotherapy for four to six weeks, patients were
reassessed with CT imaging. Following pre-operative chemotherapy,
all the tumors showed massive shrinkage of the tumor (>50 %)
(Table 1). There were no serious complications noted during the preoperative chemotherapy period.

Discussion
The Wilms Tumor (WT) is a major success story for cancer
treatment, with modern rates of cure approaching 90% [8]. Today
there has been increasing interest focused on the lifelong health
prospects for the growing number of survivors, who may be at risk
of second malignancies. Development of End Stage Renal Disease
(ESRD) is of particular concern due to the possibility of progression
of bilateral WT, irradiation of the opposite kidney in those with
unilateral disease or hyperfiltration of the remaining nephron
following loss of a major portion of renal tissue [5,7] . Breslow et
al. [7], accurately assessed the full spectrum of End Stage Renal
Disease (ESRD) in wilms tumor survivors by combining the unique
resources of the National Wilms Tumor Study Group (NWTSG)
and the U.S. Renal Data System (USRDS). Cumulative incidence of
ESRD at 20 years from diagnosis of unilateral WT was 74% for 17
patients with Deny-Drash syndrome (DDS), 36% for 37 patients with
WAGR syndrome. The authors concluded that the risk of ESRD was

A total of eight patients underwent Partial Nephrectomy (PN) and
the remaining three with polar tumors underwent Hemi-Nephrectomy
(HN) following chemotherapy. In all eleven children, the renal plane
of resection showed a tumor-free margin. No major intra/postoperative complications were noted. Three children received intraoperative blood transfusions, whereas four other children received
post-operative blood transfusions. Histopathological examinations of
the operated specimen confirmed the diagnosis of Wilms tumor and
were of low risk/favorable histology. Six (54.54%) of the children had
stage I and five (45.45%) others had stage II disease. Post-operatively
all children received chemotherapy as per the protocol and underwent
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Figure 3: Approximation of Renal Capsule.

Figure 1: Intraoperative photograph revealing tumour and normal
parenchyma.

Figure 4: Operative specimen of Wilms Tumour.

underlying diagnoses in three, two, two and one patient, respectively.
All but two patients were diagnosed by screening ultrasound and
five underwent preoperative chemotherapy. Median tumor size
at surgery was 2.5 cm (range 1 to 13). Nephron sparing surgery
was performed in six of eight patients. Pathological study showed
favorable histology Wilms tumor and nephrogenic rests in six and
two patients, respectively. After a mean follow-up of 36 months
(range 6 to 72) no recurrences were documented and all children
had normal Creatinine levels. The authors concluded that nephron
sparing surgery appeared safe for patients with unilateral Wilms
tumor associated with predisposing syndrome(s), allowing for the
preservation of renal function and good oncologic outcomes for the
available follow-up time.

Figure 2: Tumour beds in following Heminephrectomy.

remarkably low for the majority of WT patients however children
with WAGR syndrome or associated GU anomalies were are at higher
risk and needed to be screened indefinitely to facilitate prospective
management of impaired renal function.
Because of an increasing appreciation of the potential for
renal failure in patients with bilateral tumors, the management of
synchronous, bilateral Wilms tumors has evolved from primary
kidney resection to renal-preserving surgical approaches facilitated
by the use of preoperative chemotherapy. In 1979, the NWTSG
formally recommended initial biopsy and chemotherapy before
surgical resection of bilateral tumors [9]. Since then, several studies
have confirmed the beneficial effects of preoperative chemotherapy
followed by conservative surgical resection in patients with amenable,
favorable histology, bilateral Wilms tumors [1,10,11].

Most pediatric oncology cooperative groups, recommend
radical nephrectomy as the surgical management for patients with
non-syndromic Unilateral Wilms Tumor (uWT). However, data
from adult renal malignancies demonstrate that when oncologically
feasible, Nephron-Sparing Surgery (NSS) decreases long-term
chronic renal disease and associated co-morbidities [1]. There are
two reasons frequently cited to justify partial nephrectomy/nephron
sparing surgery in children with unilateral non-syndromic Wilms
tumor. One is the potential for renal insufficiency and the other is
the risk of metachronous Wilms tumor development. Several authors
have noted an increased risk of proteinuria and decreased Creatinine
clearance in children undergoing nephrectomy [1]. Similarly several
other studies have found no significant deterioration in renal function
following unilateral nephrectomy [5,7]. A review of the NWTSG
found that the rate of renal failure was 0.25% in this group of patients
[7].

As the overall survival of Wilms tumor increased to over 90
% secondary to multidisciplinary therapy and multi-institutional
cooperative group trials, several institutions have recently shifted
their therapeutic focus to reduction in treatment morbidity and renal
preservation while maintaining the high survival rates. Unilateral
Wilms tumors associated with predisposing syndromes are usually
treated with preoperative chemotherapy followed by surgical
resection [12]. Romao et al. [12], described their experience with
nephron sparing surgery for Wilms tumor in this population at
risk for metachronous lesions. From 2000 to 2010, 13 of 75 (19%)
patients treated for Wilms tumor were diagnosed with predisposing
syndrome(s). Eight patients with unilateral tumors were treated and
had a mean age at diagnosis of 27 months (range seven months to nine
years). Beckwith-Wiedemann syndrome, isolated hemihyperplasia,
WAGR (Wilms tumor, Aniridia, Genitourinary abnormalities,
mental Retardation) syndrome and isolated 11p13 deletion were the
Remedy Publications LLC., | http://clinicsinoncology.com/

Cost et al. [13], retrospectively reviewed cases of children with
non-syndromic uWT managed with attempted NSS. Thirteen
children (5F:8M) diagnosed at a median age of 2.01yr (0.2-8.1)
were followed for 8.7yr (0.24-31.8). All children had a solitary mass
with a median Tumor Volume (TV) at diagnosis of 59.0mL (2.73
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640). 5 children (38.5%) received pre-surgical chemotherapy and in
those observed a median total and percent TV reduction of 26.7mL
(2.13-70.2) and 62.6% (15-77), p = 0.043. After accounting for TV
reduction, the median TV at surgery for the entire cohort was 21.0mL
(2.7-640). All children underwent NSS. Staging was: 9 Stage I, 2 Stage
II and 2 Stage III (1 case done as an enucleation and 1 with a positive
lymph node). Final pathology showed negative surgical margins and
favorable histology WT in all specimens. During follow up there was
1 local recurrence (7.7%) in a Stage II patient after 1.9yr which was
salvaged with chemotherapy and radiation. There was one death from
chemotherapy-related sepsis in a Stage III patient after 0.24yr. The
median pre-operative Cr and Estimated Glomerular Filtration Rate
(eGFR) were 0.5 (0.22-1.0) and 88.2 (39.4-151.4), respectively. The
median Cr and eGFR at last follow-up were 0.6 (0.29-1.1) and 131.8
(57.5-180.0), respectively. During follow up, there was a statisticallysignificant change in eGFR with a median increase of 32.2 (0.9-83.0),
p = 0.002. The authors observed that in a highly selected children
population, NSS for non-syndromic uWT offered reasonable
oncologic outcomes and outstanding long-term renal function
preservation.

further validation via prospective large scale studies.
Our study too shows that in carefully selected patients with nonsyndromic uWT, the oncologic outcomes are not compromised
by managing these children with NSS. Moreover our limited data
supports the information that NSS does not negatively impact the
long term renal function in these children. Similar to the experience
published by Cost et al. [17], we too noted an increase in eGFR during
the study period. Several authors have postulated that the low eGFR
in children at presentation could be due to an effect of the tumor on
the renal function via an unclear physiologic mechanism [17-19]. A
higher eGFR has been noted in all children undergoing NSS during the
follow-up period. This increase in eGFR is theorized to be the result of
compensatory hyperfunction by the remaining nephrons [17]. Cost
et al. [17], hypothesized that compensatory hyper function requires a
sufficient number of remaining nephrons and by preserving enough
nephrons with NSS the renal function is adequately compensated.
The principal concern with advocating partial nephrectomy/nephron
sparing surgery for children with unilateral Wilms tumor is risk of
positive surgical margins. It is a matter of concern as children with
local recurrence after surgical resection are clearly at a survival
disadvantage. Shamberger et al. [18], reported a 43% survival 2 years
after local relapse and the survivors required a much more intensive
therapy with increased risk of late sequelae.

Linni et al. [14], retrospectively studied seven children with
unilateral nephroblastoma (four stage I, one stage III and two stage
IV) who had tumor resection by partial nephrectomy (five right side,
two left side), following four to six weeks of chemotherapy and the
tumor shrinking by at least 50%. The authors opined that partial
nephrectomy in children with unilateral WT, carried out by an
experienced surgeon, was a reasonable alternative to nephrectomy
if strict guidelines such as excellent tumor response to preoperative
chemotherapy and easy resectability far away from the tumor
margins through healthy kidney tissue were followed. Nerli et al. [15],
similarly explored the role of NSS in children with unilateral nonsyndromic Wilms tumor. Nine children with a mean age of 19.66 ±
14.37 months received preoperative chemotherapy, following which
they underwent nephron sparing tumor resection. Post-operative
serum Creatinine repeated at the end of three months following
surgery revealed maintenance of good renal function.

Conclusions
In properly selected children with non-syndromic unilateral
wilms tumor, nephron sparing surgery provides excellent renal
function preservation.
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Abstract
Introduction: With the technological advances surgical treatment of Renal Cell Carcinoma with
a level IV Cavo-Atrial Thrombus is now feasible, and the thrombus can almost always be removed
successfully. Patients with level IV Inferior Vena Caval thrombus can be treated safely and effectively
via radical nephrectomy and thrombectomy using Cardiopulmonary Bypass combined with Deep
Hypothermic Circulatory arrest.
Materials and Methods: During the study period, 20 patients (16 male and 4 female) underwent
surgery for RCC with IVC tumor thrombus extending into the right atrium. Preoperative workup
included chest, abdomen and pelvis CT scan, and Magnetic Resonance Imaging (MRI). Following
surgery all of the patients were followed up with a complete blood serum chemistry panel, chest
X-ray and abdominal CT.
Results: A total of 20 patients with mean (SD) age of 49.65 ± 10.32 years underwent radical
nephrectomy with IVC thrombectomy. Preoperatively all these patients were diagnosed to have a
T3cN0M0 RCC on clinical and radiological imaging. The mean (SD) operating time was 247.25 ±
40.08 mins, and the mean (SD) hypothermic circulatory arrest time was 17.25 ± 1.48 mins at a mean
core temperature of 20.4 ± 2.8°C. In a mean follow of 40.85 months, malignancy was the cause of
death in 9 of these patients, whereas five other patients died of causes unrelated to RCC and six
patients are still alive postoperatively. The median survival after the operation was 31.5 months.
Conclusion: Patients with level IV IVC thrombus RCC can be treated safely and effectively via
radical nephrectomy and thrombectomy using CPB combined with DHCA. This approach is
associated with low rates of morbidity and mortality.
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Introduction
Formation of tumor thrombus and venous migration are unique to Renal Cell Carcinoma
(RCC) [1] with significant therapeutic and prognostic implications [2]. IVC (Inferior Vena Cava)
thrombus occurs in 4% to 10% of patients with renal cell carcinoma [3] of which 2% to 16% are
known to extend into the right atrium [4]. The tumor thrombus is known to invade the caval wall
which is however difficult, if not impossible, to predict preoperatively [1]. The intravascular growth
observed in RCC patients could signify a heightened or more aggressive biologic behaviour of the
tumor. Several experts agree that the RCC associated tumor thrombus does not translate to a specific
prognostic significance if it can be treated successfully with surgery [5]. Radical nephrectomy
together with thrombectomy is the only effective therapeutic option for these patients [6,7]. Surgical
management of RCC in which there is extension into the renal vein, IVC, or even the right atrium,
however, poses a significant technical challenge [8].
Several contemporary studies have demonstrated that tumor thrombus has a limited prognostic
role in the absence of nodal and/or metastatic disease and that about 45% to 70% of cases can be
cured with surgical extirpation [2,9]. While others have shown that the prognosis of RCC with IVC
thrombi is generally poor with 5 year survival rates about 25% to 57%, despite surgical resection of
RCC and tumor thrombus [2,10]. Reported operative mortality rates range between 2.7% to 13%
[11]. The major causes of death being pulmonary embolism and myocardial infarction or due to
complications related to the bypass procedures. However, with better perioperative management
and standardization of the surgical techniques, the mortality rates have decreased considerably [4].
In the present study, we have retrospectively reviewed our management of RCC cases with level IV
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to check complete extraction of the thrombus. The abdomen was
entered through a bilateral chevron incision and extended through a
median sternotomy. The right colon and small bowel were mobilized
along the white line of Toldt and small bowel mesentery, exposing the
anterior surface of the inferior vena cava and both the renal veins. The
involved kidney was dissected from all the sides and the renal artery
ligated. Infra-renal IVC and contralateral renal vein were clamped
using a tourniquet. The patient was placed in the Trendelenberg
position to decrease the risk of air embolism. The renal vein on
the affected side was ligated and the nephrectomy was completed.
Further the patient was heparinised and cannulation was performed.
The right atrium was cannulated with minimal handling and avoiding
the tumour thrombus. A low profile ‘Ross basket’ cannula was
inserted into the right atrial appendage. Cardiopulmonary Bypass
(CPB) was commenced and the patient was systematically cooled to
a core temperature of 230C to 250C. After the required temperature
was attained, the patient was placed in Trendelenberg position. A
separate atriotomy was made almost to the level of the diaphragm
to allow complete visualization (Figure 2). The intra-abdominal IVC
was simultaneously opened. The thrombus was gently manipulated
and separated from the IVC, hepatic veins and Right Atrium (RA).
The ‘tumour waist’ at the level of the diaphragm required careful
manipulation to deliver the tumour tissue into the abdominal IVC.
Another area of concern was the hepatic veins, which contained
‘tongues’ of tumour tissue and required exploration under vision via
the RA to extricate. This was further aided by the use of Fogarty’s
embolectomycatheter. The thrombectomy was completed. The
cavotomy and atriotomy were then closed with continuous
polypropylene sutures. Cardiopulmonary bypass was reversed, aortic
clamp removed and the patient was rewarmed. All of the patients
were followed up with a complete blood serum chemistry panel, chest
X-ray and abdominal CT at 6 monthly intervals postoperatively.
Bone scans were done whenever necessary. All hospital charts and
follow-up information was obtained by contacting the patients
and/or their attenders. Complete follow-up was available for all the
patients. Cancer free status was determined by negative findings on
the aforementioned studies. Survival analysis was calculated and the
mean survival reflected the interval to last follow-up in patients still
alive or to death.

Figure 1: a) CT abdomen revealing a huge right renal tumor, pushing the
great vessels to the left side. IVC thrombus extending from bifurcation of IVC
to the right atrium. b) CT (Transverse section) showing thrombus occupying
the right atrium. c) Abdomen explored with B/L Chevron incision. Photograph
showing the huge right renal tumor. d) Excised renal tumor.

Figure 2: a) Thrombus seen occupying a huge portion of right atrium. b)
Thrombus being dissected and removed from the right atrium. c) Right atrium
after removal of thrombus. d) Right atrium being closed.

Results

thrombi using the Cardiopulmonary bypass with deep hypothermic
circulatory arrest approach. We have analysed our data to assess short
and long term outcomes.

During the study period of eighteen years, 28 patients with RCC
and level IV cavo-atrial thrombus presented to the uro-oncological
services of the hospital. Of these a total of 20 patients with mean (SD)
age of 49.65 ± 10.32 years underwent radical nephrectomy with IVC
thrombectomy. Twelve had RCC on the right side and the remaining
eight had on the left side. All these patients had a T3cN0M0 RCC
on clinical and radiological imaging. Preoperative evaluation in these
patients showed that, hepatic enzymes and serum bilirubin was raised
in three patients, two other patients had raised serum creatinine levels
and all the 20 patients were anemic. Minimal ascites was noted in
three patients and prominent veins over abdomen were visible in 13
of the patients. Pre-operative blood transfusion was necessary in five
patients. Following discussions with the cardiothoracic team, it was
decided to perform the surgery using cardio-pulmonary bypass and
instituted hypothermic circulatory arrest. All patients were started on
heparin preoperatively. The mean (SD) operating time was 247.25 ±
40.08 mins, and the mean (SD) hypothermic circulatory arrest time
was 17.25 ± 1.48 mins at a mean core temperature of 20.4 ± 2.80C.
Complete removal of the tumour thrombus was accomplished in all

Patients and Methods
During the period Jan 1996 to Dec 2015, 20 patients (16 male
and 4 female) underwent surgery for RCC with IVC tumor thrombus
(level IV) extending into the right atrium. Preoperative workup
included chest, abdomen and pelvis CT scan, abdominal ultrasound
with color-Doppler, and Magnetic Resonance Imaging (MRI) (Figure
1). Magnetic resonance imaging was done to determine the exact
cephalad extent of the inferior vena cava thrombus. Loco-regional
and metastatic extension was evaluated in all cases by brain and chest
CT-scan, bone scan and hepatic ultrasound.
Surgical techniques
Trans-Esophageal Echocardiography (TEE) was performed at
the beginning of the surgical procedure in all patients to confirm
the level of the upper extent of the thrombus. TEE was continued
throughout the operation to detect air or tumor embolisms, and
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Table 1: Immediate Postoperative complications.
No

Outcome

1

Bleeding

2

Re-exploration and control

2

Poor Respiratory attempts /Infection

1

Prolonged ventilation

3

Wound infection

3

Wound dressing

many patients with tumor thrombi can be salvaged with an aggressive
surgical approach. These studies document 45% to 69% 5-year survival
rates for patients with venous tumor thrombi as long as the tumor is
otherwise confined to the kidney [12,13]. Patients with venous tumor
thrombi and concomitant lymph node or systemic metastases have
markedly decreased survival, and those with tumor extending into
the perinephric fat have intermediate survival [13,14]. The prognostic
significance of the cephalad extent of tumor thrombus appears to be
controversial, and it is difficult to compare various series because of
selection biases and related co-variables [14]. In several series the
incidence of advanced loco regional or systemic disease increased
with the cephalad extent of the tumor thrombus, accounting for
the reduced survival associated with tumor thrombus extending
into or above the level of the hepatic veins [14,15]. However, other
data suggest that the cephalad extent of tumor thrombus is not of
prognostic significance as long as the tumor is otherwise confined
[13]. Direct invasion of the wall of the vein appears to be a more
important prognostic factor than level of tumor thrombus and is now
classified as pT3c independent of the level of tumor thrombus [1316]. Involvement of the IVC with RCC renders the task of complete
surgical excision more complicated; however this approach offers the
only realistic hope for cure for most patients. Vascular control for
level III and level IV IVC thrombi requires more extensive dissection,
venovenous bypass, or cardiopulmonary bypass and hypothermic
circulatory arrest. Level IV IVC thrombi have traditionally been
managed with Cardiopulmonary Bypass (CPB) and Hypothermic
Circulatory Arrest (HCA), and this is still the preferred approach
in complex cases [13-15]. Several centers are now trying to avoid
hypothermic circulatory arrest and the associated hypocoagulable
state that ensues after coming off the pump and the increased risk of
cerebrovascular accident and myocardial infarction that accompanies
this procedure [7,13]. In this case the thrombus is mobilized below
the atrium, allowing sequential vascular control to be achieved
without opening the heart.

Figure 3: Survival proportion of the whole cohort is shown in a Kaplan–Meier
plot with 2 survival rate of 98 percent and 5 year survival rate of 57 percent.

patients within the period of circulatory arrest. Post-operative blood
loss was <650 ml in all but three patients.
The histological types were: clear cell RCC in 17 cases (Fuhrman
nuclear grade II in two, grade III in fourteen, and grade IV in
one), papillary RCC in two cases (Fuhrman nuclear grade III),
and Primitive neuroectodermal tumor in one case. Perinephric fat
involvement (T4) was seen in four patients and hilar lymph nodes
(N1) were positive for tumor in five. None of the patients died during
the period of hospitalization. Two patients were re-explored within 8
hours for post-operative bleeding. The bleeding was noticed from the
pericardium in one and the internal mammary vessels in the other.
Post-operative blood transfusions were necessary in three patients.
The mean intensive care and hospital stay was 3.0 and 14.5 days
respectively. Immediate postoperative complications were as shown
in (Table 1). The raised preoperative hepatic parameters in three
patients gradually returned to normal in the postoperative period.
Serum creatinine which was raised in two patients preoperatively
similarly showed decline, but not to normal levels. In a mean follow of
40.85 months (range 16 - 90), malignancy was the cause of death in 9
of these patients, whereas five other patients died of causes unrelated
to RCC which included myocardial infarction (3), cerebrovascular
accident (1) and road traffic accident (1). Six patients are still alive
at 21, 33, 39, 42, 55 and 65 months postoperatively (median 40.5 and
mean 42.5 months). The median survival after the operation was
31.5 months. Survival proportion of the whole cohort is shown in a
Kaplan–Meier plot (Figure 3) with 2 survival rate of 98 percent and 5
year survival rate of 57 percent.

Chen, et al. [17] performed a retrospective analysis on 32 RCC
patients with IVC thrombus that underwent nephrectomy and
thrombectomy via the minimally invasive CPB/HCA approach. The
median operation time was 360 min (Inter Quartile Range (IQR):
300 to 435 min) with median CPB and HCA durations of 149 min
and 23 min, respectively. The median estimated blood loss was 2,500
ml. Four complications were observed but no deaths occurred perioperatively. The median follow-up was 25 months (range: 4 to 64
months). The mean Overall Survival (OS) was 28.2 ± 4.6 months
while the Disease-Free Survival (DFS) was 19.5 ± 11.6 months. In
patients with M0 disease, ten patients developed metastases and were
treated with sorafenib as an adjuvant therapy. The mean OS and DFS
of this subgroup were 25.4 ± 12.8 months and 16.0 ± 14.2 months,
respectively. Dominik et al. [18]. evaluated long-term results of
surgical management of renal cell carcinoma with level IV tumour
thrombus in a large single institution series. Radical nephrectomy was
performed followed by sternotomy, institution of cardiopulmonary
bypass and extraction of the intracardiac tumour thrombus under
direct visual control during Deep Hypothermic Circulatory Arrest

Discussion
Today radical surgery remains the mainstay of curative treatment
for RCC (Renal Cell Carcinoma). Progression of a tumour thrombus
into the inferior vena cava (IVC) makes surgery all the more
challenging. Clinically, four levels of thrombus extension into the
IVC have been defined by Nesbitt et al. [4]. In level IV, the thrombus
extends above the diaphragm into the right atrium, and the operating
uro-oncological team would need the help of the cardiothoracic
surgeons. Due to the scarcity of these operations, usually only case
reports or small series with short follow-up have been published
to date. Venous involvement was once thought to be a very poor
prognostic finding for RCC, but several reports demonstrate that
Remedy Publications LLC., | http://clinicsinoncology.com/
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(DHCA). The mean (SD) duration of circulatory arrest was 16 ± 6min
at a mean hypothermia of 20 ± 3°C. In-hospital mortality was 9.5%.
The median survival (including in-hospital mortality) was 25 months.
In Kaplan–Meier analysis, 2 and 5-year overall cumulative survival
rate was 57 (95% confidence interval, CI 36–78) % and 37 (95% CI 15–
58) %, respectively. Cancer-specific cumulative survival was 68 (95%
CI 49–89)% at 2 years and 51 (95% CI 28–74) % at 5 years. Similarly
Nerli et al. [15]. Assessed the short term and long term survival of 7
patients with level IV thrombus who underwent surgical treatment
for localized RCC and inferior vena caval thrombus extending into
the right atrium using Cardiopulmonary Bypass (CPB) and deep
hypothermic circulatory arrest. Pathological investigations revealed
no renal capsular penetration of RCC in 4 patients and perinephric
fat involvement in 3. The mean operating time was 365 min (295390), anesthesia time was 395 min (335-440), cardiopulmonary
bypass time was 128 min (38-200) and hypothermic circulatory
arrest time was 28 min (14-38). The mean follow-up time was 38
months. Presence of capsular infiltration or positive lymph nodes
significantly affected survival of patients, with no patient having a
two year survival as opposed to 100% in patients with no capsular
infiltration. The authors concluded that long term survival following
the surgical treatment was possible in individuals with localized RCC
extending into the right atrium. Performance of complete radical
nephrectomy along with vena caval thrombectomy under circulatory
arrest was safe and without significant morbidity. Chowdhury et al.
[19]. Described an alternative technique of vena caval and intraarterial tumor thrombectomy to decrease perioperative mortality and
morbidity. Radical nephrectomy with tumor thrombectomy from the
vena cava and right atrium was performed under mild hypothermic
cardiopulmonary bypass and intermittent cross-clamping of the
supraceliac abdominal aorta. Interatrial tumor thrombectomy
was performed on a beating, perfused heart in 4 patients and a
hypothermic, cardioplegia-perfused heart in 2 patients. The aortic
cross-clamp time was 12 and 15 minutes for two patients respectively.
The cumulative hepatic and renal ischemic time was 16 minutes
(range, 14 to 22 minutes) at 32°C. The mean cardiopulmonary bypass
time was 53.3 ± 8.9 minutes (range, 40 to 65 minutes). At a mean
follow-up of 43 ± 24.6 months (range, 10 to 70 months), all patients
were active and remained disease-free. Modine et al. [20]. Reported
on their early experience with a simplified CPB technique, wherein
the right atrium thrombus was extracted under normothermic
CPB without cross clamping or cardioplegic arrest. A cavotomy
was performed at the ostium of the renal vein and an endoluminal
occlusion catheter was introduced to perform the thrombectomy.
Atrial and caval thrombectomy were achieved successfully. Currently,
better surgical results than those published can be expected because
of the enormous improvement in perioperative and postoperative
care. A risk of 5–10% can currently be hypothesized for an operation
with the use of DHCA in patients with RCC/level IV cavo-atrial
thrombus [18]. Long-term results are of equal importance and also
justify the correctness of such a complex and demanding surgical
procedure needed to treat these level IV IVC thrombus. In a
retrospective study including 1192 patients operated for RCC with
tumour thrombus between 1982 and 2003 at 13 European institutions
[21], the median survival was only 18 months for 63 patients with
supra-diaphragmatic tumour thrombus. Independent prognostic
factors in multivariate analysis were tumoursize, perinephric fat
invasion, lymph node invasion, tumour thrombus level and distant
metastasis [21]. There was no improvement in postoperative survival
of patients with multiple distant metastases when compared with the
Remedy Publications LLC., | http://clinicsinoncology.com/

natural history of untreated RCC [22]. In another multi-institutional
study that collected retrospective data from 11 USA and European
academic institutions between 1970 and 2006 [23], 77 patients had
tumour thrombus extending into the right atrium; with median
survival time of 12 months and 22% 5-year cumulative survival. In a
multivariate analysis, tumour size, Fuhrman grade, nodal metastasis
and tumour thrombus level correlated independently with the
survival. Mohammed Nouh et al. [24] has made a suggestion about
angioscopic removal of such tumor thrombi under direct vision.
Such an endoscopic removal of the tumor thrombi could provide
several advantages. At first, it would allow direct visualization of
the tumor thrombi and the caval lumen throughout the technique.
Secondly, it would avoid the aggressive time-consuming dissection
of IVC from the posterior abdominal wall and liver mobilization
with their surgical consequences. Thirdly, it would allow removal of
thrombi in a relatively bloodless field. Fourth, it would reduce the
length of incision and soft-tissue dissection. Fifth, it would avoid the
complicated techniques and the surgical consequences of CPB and
DHCA.

Conclusion
Patients with level IV IVC thrombus RCC can be treated safely
and effectively via radical nephrectomy and thrombectomy using
CPB combined with DHCA. This approach is associated with low
rates of morbidity and mortality.
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INTRODUCTION: Ureterocalicostomy involves excision of the hydronephrotic lower renal
pole parenchyma and anastomosis of the dismembered ureter directly to the lower pole calyx.
Ureterocalicostomy offers distinct advantages over conventional Anderson–Hynes pyeloplasty
for the primary surgical management of pelvi‑ureteric junction obstruction, notably for obstruction
secondary to complicating anatomical anomalies of the kidney, such as horseshoe kidney. The
present study was aimed to evaluate the outcome of primary laparoscopic ureterocalicostomy as a
primary procedure in children.
MATERIALS AND METHODS: The technique of ureterocalicostomy employed was similar in all
children and comprised disconnection of the ureter from the renal pelvis and identification of the most
dependent portion of the lower pole calyx by instrumentation within the collecting system.
RESULTS: Eight children (five males and three females) underwent primary ureterocalicostomy
during the study period. The mean age of the children was 11.37 ± 3.67 years. Five of the eight
children underwent laparoscopic ureterocalicostomy, whereas in three, it was necessary to convert
to open as the dissection was difficult. The mean operating time was 134 ± 12 min, and the mean
blood loss was 48 ± 7.48 cc.
CONCLUSIONS: Our study shows that primary laparoscopic ureterocalicostomy for ureteropelvic
junction obstruction is feasible, safe, and associated with minimal morbidity.
Keywords:
Children, pyeloplasty, ureterocalicostomy, ureteropelvic junction obstruction
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nderson–Hynes pyeloplasty is
widely regarded as the operation
of choice for the routine management of
ureteropelvic junction (UPJ) obstruction.
[1,2]
However, there are occasions when it
may be necessary to consider alternative
techniques to achieve reliable drainage,
such as recurrent UPJ obstruction, UPJ
obstruction associated with anatomical
anomalies, notably horseshoe kidney,
and traumatic damage to the UPJ or
proximal ureter. [3‑5] Ureterocalicostomy
was first described by Neuwrit in 1947.[6]
Hawthorne et al.[7] reported three patients
of whom one required reoperation after
developing intrarenal obstruction at the
site of the anastomosis. In the light of their
This is an open access article distributed under the terms of the
Creative Commons Attribution‑NonCommercial‑ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non‑commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

experience, Hawthorne et al.[7] modified
their technique to excise the lower pole
parenchyma, achieving good results
using this modification in a further two
patients. Mollard and Braun[5] described
the successful use of ureterocalicostomy
as a primary procedure in 14 children, of
whom 7 had horseshoe kidneys.
The present retrospective study was aimed to
evaluate the outcome of ureterocalicostomy
as a primary procedure in children over a
10‑year period.

Materials and Methods
We retrospectively reviewed the clinical
notes, imaging records, and laboratory
investigations of all the children who
had undergone ureterocalicostomy as a
How to cite this article: Nerli RB, Magdum PV,
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et al. Primary ureterocalicostomy in children. Indian J
Health Sci Biomed Res 2017;10:221-4.

© 2017 Indian Journal of Health Sciences and Biomedical Research KLEU | Published by Wolters Kluwer - Medknow

221

[Downloaded free from http://www.ijournalhs.org on Thursday, September 10, 2020, IP: 182.48.228.10]
Nerli, et al.: Primary ureterocalicostomy in children

primary procedure in our center during a 10‑year
period (January 2006–December 2015). Detailed
attention was paid to the surgical indications, technical
aspects of the procedure, and clinical outcomes.
Eight children (five males, three females) underwent
ureterocalicostomy at a mean age of 11.37 ± 3.67 years.
Six of the children presented symptomatically: two
with recurrent urinary tract infections, three with
flank/abdominal pain, and one with a combination
of pain and infection. In two other female children,
the presence of obstruction came to light accidentally.
One of these females was wrongly diagnosed to have
an ovarian cyst in a rural hospital. She was surgically
explored, and on identifying that the lesion to be a
dilated kidney, the patient was referred to our hospital
for further management. She underwent an emergency
double‑J (DJ) stenting and was investigated in detail
4 weeks later. Similarly, another female child was
clinically diagnosed as having acute appendicitis and
underwent a diagnostic laparoscopy, wherein a huge
right‑sided hydronephrosis was noticed and was
referred for further management.
The technique of ureterocalicostomy [Figure 1] employed
was similar in all children and comprised disconnection
of the ureter from the renal pelvis and identification of
the most dependent portion of the lower pole calyx by
instrumentation within the collecting system. The risk of
fibrotic stenosis was minimized by ensuring that renal
parenchyma was generously excised to expose a sizeable
area of the lower pole calyx. A tension‑free anastomosis
between the spatulated proximal ureter and opened
calyx was then created using a 5‑0 polydioxanone suture,
with care being taken to ensure continuity between the
two urothelial surfaces.

a

b

c

d

e

f

Figure 1: Laparoscopic transperitoneal ureterocalicostomy. (a) Ureter being
mobilized. (b) Ureter being dismembered at ureteropelvic junction. (c) Ureter being
spatulated. (d) Lower pole wedge being excised. (e) Ureter being anastomosed to
lower pole. (f) Completed ureterocalicostomy
222

Results
Eight children (five males and three females) underwent
primary ureterocalicostomy during the study period.
The mean age of the children was 11.37 ± 3.67 years. The
presenting symptoms were as shown in Table 1. UPJ
obstruction was diagnosed based on ultrasonography
imaging, intravenous urogram, radioisotope imaging,
and whenever necessary computed tomography
urogram. Two female children who were wrongly
diagnosed and were referred for further management
underwent preoperative cystoscopy and DJ stenting as
the contents of the hydronephrotic kidneys appeared
turbid on ultrasonography, and both the children had
fever.
All the children were prepared for laparoscopic
pyeloplasty. The children and their guardians were
explained regarding the procedure, complications, and
the need to convert to open if necessary. The reason to
perform ureterocalicostomy was as shown in Table 2.
Five of the eight children underwent laparoscopic
ureterocalicostomy [Figure 2], whereas in three, it was
necessary to convert to open as the dissection was
difficult. The mean operating time was 134 ± 12 min,
and the mean blood loss was 48 ± 7.48 cc.
A DJ ureteric stent was left across the reconstructed UPJ in
all the children. Postoperatively, two children experienced
complications, one had fever which subsided with oral
paracetamol, and another had prolonged ileus lasting
for 24 h. The DJ stent was removed 6 weeks later, and
a radioisotope imaging (diethylenetriaminepentaacetic
acid) was done a month later. Improved drainage
following ureterocalicostomy was noticed in all the
eight children; in five of these children, improved
drainage was seen with improvement in differential renal

a

c

b

d
Figure 2: Open ureterocalicostomy. (a) Ureter being mobilized. (b) Lower
pole wedge being excised. (c) Ureter with double J stent in situ ready for
anastomosis. (d) Completed ureterocalicostomy
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Table 1: Indications for ureterocalicostomy
Age/gender
8/male
7/male
6/female
12/male
17/female
13/female
14/male
14/male

Symptoms
Recurrent UTI
Flank pain
Flank pain and recurrent UTI
Recurrent UTI
Pain in lower abdomen mistaken
to be acute appendicitis
Abdominal mass (wrongly
diagnosed as ovarian cyst)
Flank pain
Flank pain

Preoperative procedure done elsewhere
‑
‑
‑
‑
Diagnostic laparoscopy, huge left
hydronephrosis
Surgical exploration, huge right hydronephrosis

Preoperative uro intervention
‑
‑
‑
‑
P’scopy/DJ stenting

Lap/open
Lap
Open
Lap
Lap
Open

P’scopy/DJ stenting

Open

‑
‑

‑
‑

Lap
Lap

DJ = Double J, UTI = Urinary tract infection, Lap = Laparoscopic

Table 2: Outcome of laparoscopic ureterocalicostomy
Reason for UC
Gross HN
Gross HN
Gross HN with horseshoe kidney
Gross HN
Small pelvis with scarred UPJ
Gross HN with scarred UPJ
Gross HN with malrotated kidney
Gross HN with small renal pelvis

Laparoscopic UC
Lap UC

Conversion to open

Operating time/blood loss (min/ml)
140/40

Complications

150/50
140/50

Prolonged ileus

Converted to open
Lap UC
Lap UC
Converted to open
Converted to open
Lap UC
Lap UC

Postoperative fever
120/40
120/60

UC = Ureterocalicostomy, UPJ = Ureteropelvic junction, HN = Hydronephrosis, Lap = Laparoscopic

function, whereas in the remaining three, improvement
of renal drainage was associated with stable renal
function. All the children were followed up for a
minimum of 24 months. None of the children had flank
pain, urinary tract infection, or a hugely dilated system
on ultrasonography.

Discussion
It was Kelalis who was instrumental in popularizing
ureterocalicostomy and highlighting the key technical
aspects of success, namely, extensive excision of
lower pole tissue to expose the calyx and a stented
noncircumferential anastomosis, with care being taken
to ensure continuity between the urothelial lining of the
ureteric lumen and the luminal surface of the opened
calyx.[2,8] Mesrobian and Kelalis[8] reported the use of
ureterocalicostomy for a range of indications in a series
of 21 children ranging in age from 6 months to 17 years.
Nineteen of these patients had a decrease or elimination
of hydronephrosis. There were, however, two patients
with postoperative complications requiring further
surgical intervention: one requiring stent insertion
for prolonged urinary drainage with anastomotic
leakage and the other requiring treatment of a Candida
perinephric abscess causing ureterovesical junction
obstruction on the same side of the ureterocalicostomy.
Sarhan et al.[3] reported their experience in ten children,
with an overall success rate (as evident on isotope

renography) of 80% at a mean follow‑up of 18 months.
However, two children in their series (20%) required
nephrectomy for recurrent obstruction and loss
of function. Similarly, Radford et al. [2] reported on
the outcomes of 13 children who had undergone
ureterocalicostomy consecutively. Ureterocalicostomy
was performed as the primary procedure in four children
with horseshoe kidney and four children presenting with
gross pelvi‑ureteric junction (PUJ) obstruction. In the
remaining five children, it was performed as a secondary
procedure for recurrent PUJ obstruction after previous
pyeloplasty. Twelve children (92%) experienced a good
functional outcome following ureterocalicostomy as
defined by reduced dilatation and improved drainage on
postoperative ultrasonography and/or isotope imaging.
However, one child (8%) developed symptomatic
anastomotic obstruction 5 months after primary
ureterocalicostomy for obstruction in a horseshoe
kidney. Surgical revision was successful, with good
drainage, preservation of differential function, and relief
of symptoms on further follow‑up to 3 years.
Gill et al.[9] reported on their initial experience with
laparoscopic ureterocalicostomy in two patients, of
whom one had UPJ obstruction and multiple secondary
calculi in a dilated, dependent lower pole calyx, and
one had surgically failed UPJ obstruction with a
scarred pelvis and significant hydronephrosis. Using a
transperitoneal technique, they dismembered the UPJ,
spatulated the cut end of the ureter, amputated the
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attenuated lower pole renal parenchyma, and performed
mucosa‑to‑mucosa ureterocaliceal anastomosis with
running 4‑zero absorbable suture over a stent.
Postoperative retrograde pyelogram and diuretic renal
scan confirmed anastomotic patency and improved
drainage in each patient. Similarly, Korets et al. [10]
reported on a case of robotic‑assisted laparoscopic
ureterocalicostomy in a patient with proximal ureteral
stricture refractory to endoscopic management.
Laparoscopic (minimally invasive) pyeloplasty
has been considered as the standard of care for
pediatric UPJ obstructions in many centers around
the world.[11‑14] However, certain conditions prevail,
wherein alternative options such as ureterocalicostomy
need to be the choice of intervention.

2.

3.

4.

5.
6.
7.
8.

Conclusion

9.

Our study shows that primary laparoscopic
ureterocalicostomy for UPJ obstruction is feasible, safe,
and associated with minimal morbidity.
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Abstract
Bladder calculi in adults are common and occur as a result of bladder outlet obstruction. Though most of them are
composed of calcium, in a few cases the stones may be composed of uric acid.We report on a 72 year old male who
presented himself for a health check-up and incidentally was diagnosed to have multiple bladder calculi (85), the
largest being 25 mm. Despite the large stone burden, the patient was managed by percutaneous cystolithotripsy.
The composition of the stones was uric acid. The patient had a smooth post-operative period.

Keywords
Bladder
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Introduction
Bladder stones are common and currently account for 5% of all
urinary stone disease and approximately 1.5% of urologic hospital
admissions in industrialized Western nations [1]. Bladder calculi are
typically found in adults and are almost always associated with urinary
stasis or the introduction of a foreign body. However in certain
endemic regions, bladder calculi often arise in children secondary to
dietary and socioeconomic factors [1]. Bladder calculi commonly
present with macroscopic hematuria, which generally is terminal.
Other symptoms include intermittency, frequency, urgency, and
dysuria, decreased force of the urinary stream, incontinence, and lower
abdominal pain aggravated by brisk movement [2]. Larger stones tend
to cause fewer symptoms, probably due to restricted movement within
the bladder. Bladder stones are rarely asymptomatic at the time of
discovery [1]. We report a rare case of asymptomatic multiple bladder
calculi managed by percutaneous cystolitholapaxy (PCCL).

pneumatic lithotripter (Electro Medical Systems: EMS, Switzerland). A
total of 85 calculi (Figure 3) were extracted largest being 25 mm. Postoperative period was uneventful. The patient was advised to take tablet
Silodosin 8 mg every day for a months’ time. The chemical analysis of
the calculi showed uric acid lithiasis. Presently the patient is voiding
well and remains asymptomatic on Silodosin.

Case Report
A 72 year old male was diagnosed to have multiple bladder calculi
when presented for health check-up. The patient was non diabetic and
had no lower urinary tract symptoms. Routine abdominal sonography
(Figure 1) revealed multiple calculi, when done as a part of the health
check-up. Plain X-ray abdomen and plain computed Tomography
(Figure 2) of abdomen confirmed the findings. Urine examination
revealed 10-15 pus cell/HPF. Urine culture showed E. coli growth
sensitive to routinely used broad-spectrum antibiotics. Uro-flowmetry
showed a Qmax of 9 ml/sec with 30 ml residual urine.

Figure 1: Ultrasound showing multiple bladder calculi.

The patient was started on prophylactic antibiotics. Percutaneous
cystolitholapaxy was done under regional anesthesia, using a 30 Fr
amplatz sheath and 28Fr nephroscope (Storz, Germany). Most of the
calculi could be extracted without breaking. A few needed the use of
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Figure 2: a. CT KUB showing presence of multiple vesical calculi
occupying entire bladder. b. Volume rendered image nicely
illustrating multiple vesical calculi.

struvite, calcium phosphate, and uric acid predominate, whereas in
Japan uric acid calculi are uncommon and calcium stones are
increasing in incidence, now representing 72% of all stones found in a
recent series. Calcium oxalate comprises the majority of bladder stones
found in the United States, although uric acid stones predominate
among the American Jewish population [1]. Li et al. in a study of 77
patients with urolithiasis (55 in the kidney and 22 in the bladder)
reported that local factors were more important than systemic factors
in the formation of uric acid bladder stone, because they did not find
any significant difference in the urine stone risk analysis between
patients with kidney and bladder stones [4], Childs and colleagues [5].
Reported that the patients with bladder stones had lower 24 h urine
pH (median 5.9 vs. 6.4; p=0.02), lower 24-hour urinary magnesium
(median 106 vs. 167 mmol; p=0.01), and increased 24 h urinary uric
acid super saturation (median 2.2 vs. 0.6; p<0.01) when compared to
patients without bladder calculi among men who underwent surgical
intervention for benign prostatic hyperplasia. In this study, most of the
patients had calcium bladder stones (84%), and no correlation between
stone composition and urinary pH was found, but all patients with uric
acid stones had a 24 h urine pH of less than 5.8, suggesting a metabolic
contribution to stone formation.
Most of the patients with bladder stone are symptomatic.
Occasionally bladder stones can be asymptomatic, like in our case.
Similarly, Madineh [6] reported on an asymptomatic bladder calculi,
wherein the patient was incidentally found to have haematuria (3+)
when he underwent routine laboratory tests to renew his driver’s
license.

Figure 3: Extracted vesical calculi, 85 in number.

The options for management of vesical calculi are varied. Any
planned intervention should also aim to correct the underlying urinary
tract pathologic process, when appropriate, to prevent stone
recurrence. Surgical options include open cystolithotomy,
percutaneous cystolitholapaxy and perurethral cystolitholapaxy.
Perurethral cystolitholapaxy is ideal for a small bladder stone which
can be removed intact or in few pieces. Open cystolithotomy is an ideal
for large stones (≥ 3 cm) as the surgical time is reduced. Percutaneous
cystolitholapaxy is an ideally indicated in patients with multiple,
moderate to large bladder calculi.
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Abstract:
BACKGROUND AND OBJECTIVES: Depression is an important comorbid condition of chronic
obstructive pulmonary disease (COPD). There is a risk of undertreatment for depression in patients
with COPD as depressive symptoms, including suicidal tendencies, can erroneously be conceptualized
as an understandable reaction to COPD and not as signs of an independent depressive disorder.
The exact prevalence of depression in COPD patients among the Indian population is unknown.
AIM: This study aims to know the prevalence of depression in COPD patients attending tertiary
care hospital.
MATERIALS AND METHODS: A total of 120 COPD patients were enrolled in the study according to
Global initiative for COPD (GOLD) criteria 2015. They were screened for depression as per Beck’s
depression score.
RESULTS: Eighteen patients in stage 1, 66 patients in stage 2, 29 patients in stage 3, and 7 patients
in stage 4 of the COPD were enrolled. The prevalence of depression in the study population was 55%.
CONCLUSION: The prevalence of depression in COPD is very high. The factors associated with
depression in COPD patients were the duration of the disease, body mass index, GOLD stage,
and smoking. Duration of the disease and smoking was the most significant factors associated with
depression in COPD. Patients with COPD should be screened for depression and those with higher
depression score should undergo further evaluation. Further studies involving larger number of
subjects from several centers are required to study the prevalence of depression in Indian patients
with COPD.
Keywords:
Beck’s depression score, chronic obstructive pulmonary disease, depression
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hronic obstructive pulmonary
disease (COPD) is the fourth largest
cause of death in the world, which kills more
than 3 million people every year.[1] According
to the World Health Organization, COPD
will become the third biggest cause of death
by the year 2030, and it is anticipated that
mortality rates due to COPD will increase
by over 160% over the next 2 decades.[2]
Most COPD patients die because of other
comorbid conditions that accompany COPD
rather than the pulmonary disease. These
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
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include ischemic heart disease, diabetes,
hypertension, renal disease, skeletal muscle
dysfunction, osteoporosis, and depression.[3]
Many studies reported that the prevalence
of depression in COPD is higher than
that in other advanced chronic diseases.
The presence of these comorbidities is
related to decreased exercise capacity
and health‑related quality of life, poor
adherence to pulmonary rehabilitation
and COPD‑related medications, functional
disability and risk of exacerbation and
mortality, loss of productivity and increased
health resource use.
How to cite this article: Khan S, Patil BB. Risk
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pulmonary disease and its determinants. Indian J
Health Sci Biomed Res 2017;10:110-5.
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Although depression is a significant comorbid conditions
in chronic illness, little is known about the prevalence
or risk factors for depressive symptoms in patients
with COPD in India. The prevalence rates of depression
in COPD patients in India showed a wide variation,
and there is little data available about the factors
which contribute significantly for the development of
depression in this chronic respiratory disease.
Despite their impact on the morbidity associated with
COPD, these psychological consequences are rarely
addressed.[4] The majority of the cases go undiagnosed
either due to lack of awareness among treating physicians
or due to overlapping of symptoms. Untreated depressive
symptoms may increase physical disability, morbidity,
and pressure on health‑care facilities.[5] Depression can
lead to nonadherence and reduced efforts to follow
medical advice, which will further accelerate the disease
progression. Hence, it is important to identify those who
have clinically significant depressive symptoms.
There is a risk of under treatment for depression in
patients with COPD as depressive symptoms including
suicidal tendencies can erroneously be conceptualized
as an independent depressive disorder.
Detection of depression in patients with COPD by a
simple questionnaire will help respiratory physicians
to diagnose it and appropriate treatment or referral. The
exact prevalence of depression in COPD patients among
Indian population is unknown. Hence, the present
study was conducted to assess the risk of depression in
patients with COPD using Beck depression inventory
scale (BDI‑S) and to find the association between
disease‑related factors and depression.

Materials and Methods
This cross‑sectional study was carried out on consecutive
patients with COPD during their routine out‑ and
in‑patient visits in KLE’s Dr. Prabhakar Kore Hospital
and Medical Research Centre, Belagavi from January
2015 to December 2015. The subjects were recruited on
the basis of a written informed consent. The study was
approved by the Institutional Ethics Committee.
Patients diagnosed as COPD based on the Global initiative
for COPD (GOLD) criteria 2015 (postbronchodilator ratio
of forced expiratory volume in 1 s [FEV1]/forced vital
capacity [FVC] <0.70) with age >40 years were included
in the study.
Patients with other chronic respiratory diseases such
as bronchial asthma, bronchiectasis, and interstitial
lung disease already diagnosed with behavioral
abnormalities, pulmonary tuberculosis, HIV patients,

patients with neurological deficit, and patients who
are not able to participate in the study and did not give
consent were excluded from the study.
All the participants diagnosed as a case of COPD as
per GOLD will be subjected to a detailed evaluation of
their personal information, present symptoms, history
of cardiovascular diseases, diabetes mellitus, systemic
hypertension, history of smoking, and other addictions.
COPD diagnosis was confirmed as per GOLD criteria
2015. According to GOLD criteria 2015, spirometric
criterion for the diagnosis of COPD is postbronchodilator
value FEV1/FVC < 0.70. Further based on FEV1% predicted
COPD is classified into four stages as follows [Table 1].
Kannada translation of BDI‑2 scale was self‑administered
to literate patients. For illiterate patients, help was sought
from either relative or paramedical workers to read out
the questionnaire and to record the responses. The BDI‑2
is scored by summing the ratings for the 21 items. Each
item is rated on a four‑point scale ranging from 0 to 3.
Add up the score for each of the 21 questions by counting
the number to the right of each question marked. The
highest possible total score for the whole test would be
63 and lowest possible score for the test would be 0. The
levels of depression can be evaluated according to the
score below. Depending on the total score, the severity
of depression was classified as follows normal (0–10),
mild (11–16), borderline (17–20), moderate (21–30),
severe (31–40), and extreme depression (>40).

Statistical analysis

The data obtained was coded and entered into the
Microsoft Excel spreadsheet. The categorical data were
expressed as rates, ratios, and percentages. Continuous
data were expressed as mean ± standard deviation (SD).
The categorical data were analyzed using Chi‑square test
and continuous data were analyzed using independent
t‑test. A P < 0.05 was considered as statistically
significant. Quantitative analyses were performed using
Karl Pearson’s correlation coefficient, comparison of
GOLD stage with depression was performed using
one‑way ANOVA.
In this model, the dependent variable was the score on
the BDI‑2, and the independent variable was age, sex,
Table 1: Staging of chronic obstructive pulmonary
disease
Stage
1. Mild
2. Moderate
3. Severe
4. Very severe

Spirometric findings
FEV1/FVC <0.70, FEV1 ≥80% predicted
FEV1/FVC <0.70, 50% ≤ FEV1 <80% predicted
FEV1/FVC <0.70, 30% ≤ FEV1 <50% predicted
FEV1/FVC <0.70, FEV1 <30% predicted or FEV1
<50% predicted plus chronic respiratory failure

FVC: Forced vital capacity, FEV1: Forced expiratory volume in 1 s
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occupation, body mass index (BMI) and comorbidities,
smoking, duration of the disease and GOLD stage. The
relationship between demographic and clinical variables
and depression in patients with COPD was assessed by
performing multiple logistic regression analyses with
the score on the BDI‑2 as the dependent variable. All
analyses were carried out using  SPSS 8.0.2 for Windows
(SPSS Inc. Released 2009. PASW Statistics for Windows,
Version 18.0. Chicago: SPSS Inc.).

Results
A total of 120 patients were included in the study.
Out of these, 104 patients (86.67%) were males and
16 patients (13.3%) were females. The mean age of the
study population was 63.77 ± 9.00 years (mean ± SD).
The demographic characteristics of the patients and
spirometric values are summarized in Table 2.
Among the 120 patients of COPD 54 (45%) were found
to be without depression and 66 (55%) were found to
have depression using BDI‑2 score. Of the 120 patients,
6 (5%) had mild depression, 18 (15%) had moderate
depression, 42 (35%) had severe depression, and none
of the patients were having borderline and extreme
depression [Figure 1].
The factors which were found to have a significant
association (P < 0.05) with depression in COPD patients
were the duration of the disease, BMI, GOLD stage,
and smoking [Tables 3 and 4]. Multiple regression
analysis was done to find out the most significant factor
associated with depression. It showed that duration
of the disease (P = 0.0011) and smoking (P = 0.0435)
were the most significant factors associated with
depression [Table 5].

psychiatric diagnoses of depression and anxiety. Several
studies done in the past proved that COPD is associated
with increased prevalence of depression, but studies
analyzing the prevalence of depression in COPD and
its determinants in the Indian population are very few.
Hence, the current study is undertaken to know the risk
of depression and its determinants in COPD patients in
a tertiary care hospital.
In the present study, we investigated the prevalence
of undiagnosed depression in COPD patients. The
prevalence of depression in the present study is 55%.
In a review of three studies, Solano et al.[7] had observed
the prevalence of depression ranged from 37% to 71%
of COPD patients and the cumulative prevalence rate of
depression in our study is comparable with their results.
The prevalence of depression varies widely in
different populations, which could be attributed to
different ethnicity, different cultural backgrounds and
heterogeneous demography of the study populations
and different screening tools.
There is no standardized approach for the diagnosis of
depression in COPD patients because of the differences
in the methodology and variability of the screening
questionnaires in cutoff points to determine a diagnosis
of depression. Hence, the wide range that is observed
among different studies.
The prevalence of depression as observed by earlier
studies was 13.2%.[7,8] However, studies from other

Discussion
COPD is a major cause of disability and death worldwide.
In contrast to the marked decline in mortality and
morbidity observed with other major chronic diseases,
trends for COPD are continuously increasing.[6]
One area that has advanced is the recognition of the
psychosocial impacts of COPD, in particular, the

Figure 1: Depression wise distribution

Table 2: Demographics, spirometry data, and mean depression of the study population
Characteristics
Number of subjects
Age (years)
Duration of the disease
BMI (kg/m2)
FEV1
FEV1/FVC
Mean depression

Stage 1
18
65.89±9.29
2.89±1.71
25.82±3.42
82.17±1.29
67.06±2.53
13.67±12.33

Stage 2
66
61.06±8.27
3.64±2.04
22.94±4.01
69.95±10.12
65.50±2.88
18.06±12.77

Stage 3
29
67.93±8.84
4.03±1.92
21.70±3.59
38.90±7.03
64.45±2.77
18.06±12.77

Stage 4
7
66.57±8.40
7.57±1.99*
20.84±2.72
27.00±2.00*
65.57±2.30
30.57±3.78*

*P<0.05. FVC: Forced vital capacity, FEV1: Forced expiratory volume in 1 s, BMI: Body mass index
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Table 3: Association of various factors with depression
in chronic obstructive pulmonary disease patients
Variables

BMI (kg/m2)
Duration
FEV1/FVC

t

P

2.4492
−3.8191
1.6094

0.0158*
0.0002*
0.1102

Mean±SD
Without
depression
23.91±4.23
3.06±1.64
65.94±2.80

With
depression
22.17±3.58
4.50±2.35
65.11±2.87

*P<0.05. BMI: Body mass index, FVC: Forced vital capacity, FEV1: Forced
expiratory volume in 1 s, SD: Standard deviation

countries reported the prevalence of depression in
patients with COPD varying from 6% to 56%.[9‑11] The
study by Negi et al. found a prevalence of depression
of 33%.[12]
The prevalence rates of depression in the general
population of India varies from 21% to 83%, and one
large study from the urban area of south India had
reported the prevalence of depression is 25.7% among

Table 4: Association of Socioeconomic status and Global Initiative for COP with depression in chronic
obstructive pulmonary disease patients
Factors
GOLD stage
Mild
Moderate
Severe
Very severe
Age (years)
≤50
51‑60
61‑70
71+
SES
Lower
Lower middle
Upper lower
Sex
Male
Female
Occupations
Not employed
Employed
Cough
Breathlessness
Smoking
Alcohol
Past admission
Total

Without depression (%)

With depression (%)

Total (%)

χ2

P

13 (72.22)
32 (48.48)
9 (31.03)
0

5 (27.78)
34 (51.52)
20 (68.97)
7 (100.0)

18 (15.00)
66 (55.00)
29 (24.17)
7 (5.83)

13.7258

0.0033*

6 (75.00)
20 (47.62)
18 (40.00)
10 (40.00)

2 (25.00)
22 (52.38)
27 (60.00)
15 (60.00)

8 (6.67)
42 (35.00)
45 (37.50)
25 (20.83)

3.7326

0.2919

20 (38.46)
15 (50.00)
19 (50.00)

32 (61.54)
15 (50.00)
19 (50.00)

52 (43.33)
30 (25.00)
38 (31.67)

1.5851

0.4527

48 (46.15)
6 (37.50)

56 (53.85)
10 (62.50)

104 (86.67)
16 (13.33)

0.4196

0.5172

27 (43.55)
27 (46.55)
50 (45.87)
35 (44.30)
22 (35.48)
20 (46.51)
32 (49.23)
54 (45.00)

35 (56.45)
31 (53.45)
59 (54.13)
44 (55.70)
40 (64.52)
23 (53.49)
33 (50.77)
66 (55.00)

62 (51.67)
58 (48.33)
109 (90.83)
79 (65.83)
62 (51.67)
43 (35.83)
65 (54.17)
120 (100.00)

0.1092

0.7410

0.3650
0.0453
4.6934
0.0619
1.0256

0.5458
0.8315
0.0303*
0.8036
0.3112

*P<0.05. SES: Socioeconomic status, GOLD: Global initiative for COPD

Table 5: Multiple regression analysis of depression scores by other variables
Independent
variables
Intercept
Age (years)
SES
BMI (kg/m2)
Cough
Breathlessness
Duration
Smoking
Alcohol consumption
Past admission
FEV1
FEV1/FVC

Standardized

Un‑standardized

Estimates

SE

0.0432
−0.0560
−0.1784
−0.0534
−0.1230
0.3202
0.1840
−0.0932
−0.0081
−0.0966
0.0135

0.0893
0.0917
0.0941
0.0869
0.0887
0.0955
0.0901
0.0893
0.0858
0.1052
0.0889

Estimates
25.8103
0.0608
−0.8239
−0.5702
−2.3369
−3.2763
1.8663
4.6491
−2.4536
−0.2058
−0.0640
0.0600

SE
26.7185
0.1258
1.3490
0.3009
3.8046
2.3633
0.5565
2.2759
2.3508
2.1749
0.0697
0.3947

t

P

0.9660
0.4834
−0.6107
−1.8948
−0.6142
−1.3863
3.3539
2.0427
−1.0437
−0.0946
−0.9176
0.1519

0.3362
0.6298
0.5427
0.0608
0.5404
0.1685
0.0011*
0.0435*
0.2989
0.9248
0.3609
0.8795

*P<0.05. R=0.5150, R²=0.2652, F (11,108)=3.5453 P<0.05, significant, SE of estimate=11.411. SE: Standard error, FVC: Forced vital capacity, FEV1: Forced
expiratory volume in 1 s, BMI: Body mass index, SES: Socioeconomic status
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a population of more than 60 years of age.[13] In a group
of 13 inpatients with chest diseases, Singh et al. had
observed the prevalence of depression as 53.8%.[14]
Wagena et al. failed to show any significant association
between the severity of COPD and the level of
depression.[15] Whereas, Manen et al. observed that the
patients with mild to moderate COPD severity are not
at increased risk for depression but patient with severe
COPD had 2.5 times (95% confidence interval, 1.2–5.4)
higher risk of depression.[16] The present study showed
that the prevalence of depression increases with the
severity of COPD (P = 0.0054).
An Indian study which looked into the prevalence
and risk factors for depressive symptoms in 126 stable
patients concluded that educational and occupational
status, BMI, FEV 1, respiratory symptoms, physical
impairment, and dyspnea were the potential predictors
of depression in COPD patients.[12] Similarly, in this
study, the factors which were found to have a significant
association (P < 0.05) with depression in COPD patients
were the duration of the disease, BMI, GOLD stage, and
smoking. A number of studies have demonstrated that
patients with COPD who also suffer from depression
or anxiety are more likely to be smokers. The primary
association appears to be between depression and
smoking. The association of smoking and depression is
due to nicotine dependency rather than smoking index.[17]
The population in the present study did not participate
in any smoking cessation program.
Neither comorbidities nor occupational status
showed any significant association with depression
in COPD patients in this study. When the correlation
between depression score with other variables was
calculated GOLD stage (P =0.0004) and duration of the
disease (P =0.0001) showed a positive correlation and
FEV1 (P =.0007), BMI (P =.0005), and socioeconomic
status (P =.0425) showed a negative correlation with
depression which were statistically significant.
In the present study, the comparison of GOLD stages
with mean depression showed that as the severity of
stages of COPD increases the prevalence of depression
also increases, hence those patients who falls in GOLD
Stage 3 and 4 should be screened for depression. The
present study also showed that the duration of the
disease and smoking were the most significant factors
associated with depression in COPD.
The available evidence suggests that less than one‑third
of COPD patients with comorbid depression are receiving
appropriate treatment for this. To address these barriers,
an integrated treatment approach is required from the
health‑care professionals, patients, and caregivers. In
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addition, the health‑care providers should be ready to
provide appropriate resources to improve the quality of
service provision and clinical practice. The strength of the
study is we utilized a structured analytical tool for the
estimation of the frequency of psychiatric comorbidities
in COPD patients.
The limitations of the present study need to be mentioned.
In this study, the samples were selected from a single
center and percentage of female patients was less. In our
study population, female patients with obstruction had
a history of exposure to other risk factors, but none were
current or ex‑smoker. Hence in this study, in females, the
risk factors of COPD other than smoking could not be
compared for the development of depression in females.
Furthermore, the impact of treatment of depression on
COPD was not covered as part of the study. The role of
pulmonary rehabilitation in the treatment of COPD and
depression is questionable as the patients did not have
the pulmonary rehabilitation program. Similarly, the role
of smoking cessation in treating COPD with depression
could not be elicited as none of the patients were under
smoking cessation program.

Conclusion
This study gives the prevalence of depression in COPD
is very high. The factors associated with depression in
COPD patients were the duration of the disease, BMI,
GOLD stage, and smoking. Duration of the disease and
smoking were the most significant factors associated
with depression in COPD. Patients with COPD should
be screened for depression and those with higher
depression score should undergo further evaluation.
Further studies involving a larger number of subjects
from several centers are required to study the prevalence
of depression in Indian patients with COPD.
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ABSTRACT
Objective: To determine the beneficial effect of topical application of Mitomycin-C at the conclusion of FESS in
reduction of the incidence and grade of postoperative adhesion formation. Study Design: Prospective hospital
based interventional study. Materials and Methods: Between May2011-July2014, a total of 150 patients
underwent FESS. Among these, 75 were included in Group A (Interventional-MMC) and 75 in group B (ControlSaline). The group-A underwent topical MMC application and Group-B normal saline application at the end of
FESS. In both Group A and Group B, the age group varied from 17-66 years and there were 30 unilateral and 45
bilateral sides -thus making a total of 120 operative sides in each group. Patients were followed up weekly for first
two weeks and at end of 1st, 2nd and 3rd month. Rate of adhesions were recorded and graded as per types A-D.
Results: Rate of adhesions at first follow up was 28.33% and 60.83%, at second follow up 15.83% and 36.67%
and at third follow up 5% and 25% in Group A and group B respectively. The expected difference in the rate of
adhesions between the groups was 11% as per the research hypothesis. The observed difference of 20% was
higher than the expected one strengthening the research hypothesis. On comparison, the grades of adhesions in
group A were significantly less than group B (p<0.05). Conclusions: Topical application of Mitomycin-C at the
conclusion of FESS/ESS has a role in prevention of adhesion formation and reduces both the incidence as well as
the grade of adhesion.
KEYWORDS: Chronic rhino- sinusitis, Synechiae, grade of adhesions, FESS/ESS, Topical Mitomycin-C.
INTRODUCTION
Chronic rhino sinusitis (CRS) is the most common
encountered disease affecting over 30 million individuals
each year. Annually around more than 2,00,000 people
require surgical intervention. As per the western
literature, it is more prevalent than hypertension and
arthritis and affects around 5% to 15% of the
population.[1,2] Functional endoscopic sinus surgery
(FESS) / Endoscopic sinus surgery (ESS), described by
Messerklinger is the choice of treatment modality for
chronic sinus disease.[3] Inspite of advances in
instrumentation and surgical technique, there is 1-27%
rate of postoperative adhesions/ synechiae formation.[4]
The incidence of adhesions requiring surgical
intervention is around 1-2%.[5]
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Mitomycin- C (MMC) is an alkylating antineoplastic
antibiotic which prevents replication of fibroblasts and
epithelial cells. Currently, in otolaryngology MMC is
under inquisition for the prevention of laryngotracheal
stenosis and as an adjunct to FESS to prevent closure of
the maxillary sinus antrostomy.[4] MMC acts in the G-1
phase of cell cycle by disrupting base paring of DNA
molecules. It prevents proliferation of fibroblasts by
inhibiting formation of RNA and protein synthesis.
Inhibition of apoptosis in fibroblasts and blockage of
angiogenesis are its additional functions. Over last
decade, topical applications of MMC has extended to
fields of plastic surgery and rhinology, especially in
surgeries like endoscopic sinus surgery (ESS) and
dacryocystorhinostomy (DCR).[6,7] The concentration of
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topical MMC ranged from 0.3 mg/mL to 0.6 mg/mL,
whereas dose applied ranged from 0.5 mL to 1.5 mL.
Duration of topical MMC application was 5 minutes in
majority (7 out of 9) of studies and 4 minutes in 2
studies. Application method was in the way of soaked
cotton pledgets in 5 studies, ribbon gauze in 2 studies
and Merocel pack in 1 study. No studies reported any
adverse effects or systemic toxicity of topical MMC
applied for 5 minutes and maximum concentration was
of 0.6 mg/ ml and maximum dose of 1.5 ml.
Ophthalmologists have shown that MMC in
concentration of 0.4 mg/ml for 5 minutes to be very
safe.7 There are few studies which take into account
grades of post operative adhesion formation after topical
MMC application. The aim of our study was to
determine whether topical application of Mitomycin-C at
the conclusion of FESS decreases the incidence of rate
and grades of postoperative adhesion formation.

patients with established or impending complications,
patients refusing endoscopic surgery and patients with
prior sinus surgeries were excluded from the study.

MATERIALS AND METHODS

Source of Data and study setting
Patients attending the OPD/IPD of KLES Dr. Prabhakar
Kore Hospital and MRC, Belagavi, a tertiary referral
hospital were included for the study. The subjects
underwent FESS and were followed up as per the
protocol.

Study design and Sampling Method
The study was a prospective hospital based
interventional study. It comprised of 150 patients - 75
patients in Group A (Interventional-MMC) and 75
patients in group B (Control-Saline). The groups were
comparable in terms of Age, Sex, Symptoms, Preoperative CT scoring and Pre-operative endoscopic
scoring as per the guidelines of the study design
(Table.1). The patients with clinical, pre-operative CT
scan and endoscopic profile of Chronic Rhino-Sinusitis
(CRS) undergoing FESS were included in the study.
Study duration
The study was conducted “between” May 2011 to July
2014 at tertiary referral hospital and all the patients
underwent uniform recording of their clinical recordings,
surgical procedure as needed and follow up protocol as
per the standard operating protocol (SOP). The follow-up
period varied from 3 months to 12 months. The
minimum follow up being 3 months as per the protocol.
Ethical approval
The study was approved by the institutional ethical
committee. After confirmation that topical application of
MMC may be beneficial to subjects, it is cost effective
and there are no side effects noted as per the available
literature, the research was approved as per the letter no
KLEU/D/6564-67 dated 29th June 2010. Written and
informed consent was taken in Kannada/ Marathi/
English languages from all patients regarding the
procedure as per the proforma and standard operating
protocol (SOP) approved by institutional ethical
committee.
Inclusion and Exclusion Criteria
Patients with features suggestive of chronic CRS with or
without nasal polyposis, willing to undergo CT scan PNS
and ESS were included in the study. Patients with acute
exacerbation of symptoms, established asthma, suspected
cystic fibrosis, patients refusing to undergo CT scan,
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Sample size: Sample size was calculated based on the
reported rate of adhesions.[8] Considering 10% dropouts
during the study period, the final sample size of 120
sides was taken in each group.
Research hypothesis
A study by Chung et al.[8] showed 14.5% adhesions in
controls (Normal saline) and 3.6% in cases (MMC). The
expected decrease in the rate of adhesions would be 11%
as compared to normal saline. With this research
hypothesis, the study was carried out to know the effect
of topical MMC on post-operative adhesions formation
with respect to the rate of adhesions, grades and
difference in the rate of adhesions.

Methodology
During the three years and 2 months study period
“between” May 2011-July 2014, total 150 patients
underwent FESS. All patients were subjected to detailed
history taking about their symptoms and a thorough and
meticulous clinical examination. Endoscopic findings
(Lund Kennedy Scoring) and pre-op CT scan of PNS
(Lund Mackay scoring) was done to document the
findings. After thorough counseling about the procedure,
the patients were subjected to FESS.
Among 150 patients, 75 patients were included in Group
A (Interventional-MMC) and 75 patients in group B
(Control-Saline). The group-A (MMC group) underwent
topical MMC application at the end of FESS and the
Group-B (Saline group) underwent normal saline
application at the end of FESS.
In Group A (75 patients with topical MMC application
group), the age group varied from 17-66 years and there
were 30 unilateral and 45 bilateral sides -thus making a
total of 120 operative sides. Similarly in Group B (75
patients with normal saline [NS] application group), the
age group varied from 17-66 years and there were 30
unilateral and 45 bilateral sides -thus making a total of
120 operative sides. Thus the sample size of 120 sides
was reached in each group.
Out of 150 patients, 133 were operated under local
anaesthesia and 17 patients (8 in group-A and 9 in groupB) who were not cooperative were operated under
general anaesthesia. Broadly the FESS included
uncinectomy, middle meatal antrostomy with maxillary
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sinus clearance, anterior or total ethmoidal, sphenoidal
and frontal recess clearance.
After the completion of procedure in group-A, a cotton
ribbon wick soaked in 1ml of Mitomycin-C (MMC) in a
concentration of 0.4mg/ml was placed for a period of 4
minutes. One vial contains 2 mg of MMC which was
diluted with 5ml sterile water to obtain the above
concentration. Following application, nasal cavity was
irrigated with about 60 ml sterile normal saline to
remove remaining MMC at the local site.
Likewise in Group-B, a cotton ribbon wick soaked in
1ml of 0.9% normal saline was placed for a period of 4
minutes.
At the end of surgery, light anterior nasal packing was
done using ribbon gauze soaked with steroid and
antibiotic ointment. All patients were discharge on the
day after surgery after pack removal on oral antibiotic for
two weeks, nasal saline washing three times a day,
topical steroid spray twice a day for three weeks in each
nasal cavity.
Follow up visits were done at weekly for first two weeks
and then at 1st, 2nd and 3rd month. Adhesions were
noted as per the types A-D, Type A: Adhesion at the
junction of anterior end of middle turbinate and lateral
wall, Type B: Partial adhesion between middle turbinate
and lateral wall, Type C: Complete adhesion between
middle turbinate and lateral nasal wall with obliteration
of middle meatus and Type D: Adhesion between middle
turbinate or inferior turbinate with septum. Type A was
with mild grade of adhesion and Type D was severe
grade of adhesion.[5]
Statistical Analysis
A statistical analysis was carried out by using
independent t test for continuous demographic

characteristics, chi-square test for categorical data,
Wilcoxon matched pairs test for prospective categorical
data using SPSS 20.0 version. The statistical significance
was set at 5% level of significance (P<0.05).
RESULTS
In this study total 150 subjects, who were fulfilling the
inclusion criteria, were divided into 2 groups, each group
comprising of 75 subjects. In both group A and group B
number of patients with unilateral involvement were 30
and bilateral involvement were 45 and thus total
operative sides in each group were 120. The age range in
group A and group B was 17-66 and the mean age in
group A (cases) was 34.5 and in group B (controls) was
36.6. On comparison, both groups were comparable and
statistically there was a fair distribution of cases between
two groups (p=0.343, Table-1). The number of males
(61.3% in Group A and 69.3% in Group B) were more
than females (38.7% in Group A and 30.67% in Group
B) and Chi square test revealed p = 0.3033 signifying a
fair distribution of the cases amongst both sexes.
The total Lund McKay CT scoring was done for group A
and B. On comparing the two groups, they were found to
have similar mean scores of both left and right side
(Table-1). The difference between the two groups was
statistically insignificant (unpaired t test, p>0.05) which
implies that both the groups were comparable with
respect to CT scoring.
Total Lund Kennedy endoscopic scoring of the two
groups was done bilaterally (Table-1). On statistical
analysis of the two groups by unpaired t test, the cases
and controls were found to be comparable in terms of
endoscopic findings on both right and left side (p-0.78
and 0.929 respectively).

Table 1: Demographic data, radiological (CT) and Endoscopic comparison between group A and group B.
Sr. No
1.

2.
3.
4.
5.

Age Range
Mean
SD
CT Right
CT Left
Endoscopic Right
Endoscopic Left

Group A
17-66
34.5
12.75
5.1 ± 3.46
6.4 ± 6.34
3.2 ± 4.14
3.1 ± 1.63

Middle Meatal Antrostomy (MMA) with clearance of
maxillary sinus was the commonest procedure done in
98.33% patients (96.66% in Group-A and 100% in
Group-B). Ethmoidal disease clearance was the second
common procedure to be performed-Total ethmoidal
clearance was done in 44.17 of patients (48.33% in
Group-A and 40% in Group-B). Clearance of anterior
ethmoids was performed in 22.49% of patients and it was
done in almost equal number of patients (23.33% in
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Group B
17-66
34.6
13.17
4.9 ± 3.3
5.4 ± 3.23
3.1 ± 1.85
3.1 ± 1.99

t
T=0.951
Df=148

P
0.343

0.264
1.265
0.280
0.090

0.792
0.208
0.780
0.929

Group-A and 21.66% in Group-B). Sphenoid sinus
clearance was done in 22.92% of patients (Group-A
25.83% and Group-B 20%). Frontal clearance was done
in 14.58% of patients and was least affected in both the
groups. (Group-A 19.16% and Group-B 10%).
Rate of adhesion (Table 2)
The rate of adhesions found at first, second and third
follow up were studied in group A (cases) and group B
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(controls). The rate of adhesions found were significantly
less in group A as compared to group B.
At first follow up the rate of adhesions in group A was
28.33% and in group B was 60.83%. On comparing there
was a significant difference found between the groups
(Chi-square=25.6511, p=0.00001).
At second follow up the rate of adhesions in group A
was 15.83% and in group B was 36.67%. On comparing
there was a significant difference found between the
groups (Chi-square=13.4521, p=0.0002).

At third follow up the rate of adhesions in group A was
5% and in group B was 25%. On comparing there was a
significant difference found between the groups (Chisquare=18.8241, p=0.00001).
The rate of adhesions were compared in both the groups,
at first and second follow up, first and third follow up
and second and third follow up. In all the observations
there was a significant difference found at each of the
above mentioned follow up periods (p<0.05).

Table 2: Comparison of Group A and Group B with Adhesion at FU1, FU2 and FU3.
Adhesion
FU1

FU2

FU3
Wilcoxon
matched
pairs test
*p<0.05

Status
Group A
%
Absent
86
71.67
Present
34
28.33
Chi-square=25.6511,
p=0.00001*
Absent
101
84.17
Present
19
15.83
Chi-square=13.4521, p=0.0002*
Absent
114
95.00
Present
6
5.00
Chi-square=18.8241,
p=0.00001*
Total
120
100.00
FU1 vs FU2 Z=3.4078 p=0.0007*
FU1 vs FU3 Z=4.6226 p=0.00001*
FU2 vs FU3 Z=3.1798 p=0.0015*

Group B
47
73

%
39.17
60.83

Total
133
107

76
44

63.33
36.67

177
63

90
30

75.00
25.00

204
36

120
Z=4.7030
Z=5.7115
Z=3.2958

100.00
p=0.00001*
p=0.00001*
p=0.0010*

240

Grade of adhesions (Table 3)
At first follow up (FU-1), in group A 71.67% of patients
had no adhesions and in group-B 39.17% did not have
adhesions. The severe type C and D adhesions were
more in group B (29.17%) whereas a lesser in group A
(5%), signifying less severity of adhesions in group A.
The difference was found to be statistically significant
(Chi-square=36.0614, p=0.00001).
At second follow up (FU-2), in group-A 84.17%
patients had no adhesions and in group-B 63.33% had no
adhesions. The type-C adhesions found in group B were
1.67%. The type-B adhesions observed in group B
(27.5%) were more than in group A (5%). The difference
was found to be statistically significant (Chisquare=24.9513, p=0.00002).

Fig. 1: Post-operative healthy mucosa, No adhesions.

At third follow up (FU-3), in group A 95% of patients
had no adhesions (Fig.1) and 5% had no adhesions in
group B. Type-A adhesions (Fig.2) were more in group
B (25%) than in group A (5%). The difference between
the two groups was found to be statistically significant.
(Chi square=18.8241,p=0.00001).

Fig. 2: Post-operative Type A adhesion.
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Table 3: Comparison of Group A and Group B with Adhesion Grades at FU1, FU2 and FU3.
Adhesion

FU-1

FU-2

FU-3
Wilcoxon
matched
pairs test
*p<0.05

Grades
Group A
%
Group B
A
86
71.67
47
B
15
12.50
13
C
13
10.83
25
D
6
5.00
35
Chi-square=36.0614,
p=0.00001*
A
101
84.17
76
B
13
10.83
9
C
6
5.00
33
D
0
0.00
2
Chi-square=24.9513,
p=0.00002*
A
114
95.00
90
B
6
5.00
30
Chi-square=18.8241,
p=0.00001*
Total
120
100.00
120
FU1 vs FU2 Z=5.0862 p=0.00001* Z=7.3227
FU1 vs FU3 Z=5.0862 p=0.00001* Z=7.4244
FU2 vs FU3 Z=3.8230 p=0.0001* Z=5.7767

%
39.17
10.83
20.83
29.17

Total
133
28
38
41

63.33
7.50
27.50
1.67

177
22
39
2

75.00
25.00

204
36

100.00
p=0.00001*
p=0.00001*
p=0.00001*

240

The grades of adhesions were compared in both the
groups, at first and second follow up, first and third
follow up and second and third follow up. In all the
observations there was a statistically significant
difference found with respect to grades of adhesions.
Thus, the grades of adhesions observed in group A were
significantly less than in group B (p<0.05).

difference in the rate of adhesions was 20%. On
statistical analysis there was a significant difference
between the groups (Chi-square=18.8241, p=0.00001).
The expected difference in the rate of adhesions between
the groups was 11% as per the research hypothesis. The
observed difference of 20% was higher than the expected
one strengthening the research hypothesis.

DISCUSSION

In a case-control study by Baradaranfar MH et al (2011)5
total 32.4% had adhesions. Among these 27% were on
control side and 10.8% were on MMC side and the
difference was around 16%.Various authors like Chung
et al (2002)[8] had shown 14.5% adhesions in controls
and 3.6% in cases and the difference was around 11%.
Gupta M and Motwani (2007)[9] in their study, had 37%
adhesions in controls and 3% in cases, the difference
being 34%.

At the completion of sinonasal surgery due to close
proximity of the injured surfaces, the regenerating
epithelium and fibrous tissue grows between these
surfaces creating an adhesion. Attempts to prevent such
adhesion formation with anatomical barriers have shown
little success.[4] Animal studies in rabbits have shown
that MMC reduces stenosis and slows the postoperative
healing process of nasal mucosa, without affecting reepithelialization. There are experimental studies
observing the effects of exposure of MMC on cultured
human nasal mucosa fibroblasts.[7]
In this study the rate of adhesion formation at last follow
up, was 5% in group A and 25% in group B. The

Thus, there is a wide range in the difference of rate of
adhesions in various studies which varies from 11-34%
(Table-4) and our value lies in this range, being on the
higher side of the range. This signifies the effectiveness
of topical MMC.

Table 4: The rate of adhesions and the difference in rate of adhesions in various studies.
Sr.
No
1.
2.
3.
4.

Author
Chung et al (2002)[8]
Gupta M et al (2006)[9]
Baradaranfar MH et al (2011)[5]
Present Study

Adhesions in
cases (MMC)
3.6%
3%
10.8%
5%

Studies by Venkatraman V[10] and Tilakraj Singh[3]
showed decreased incidence of adhesions, improvement
in symptoms and decreased adverse tissue reactions (like
discharge, polypoidal mucosa, crusting) after topical
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Adhesions in
controls (NS)
14.5%
37%
27%
25%

Difference
in
rate of adhesions
11%
34%
16%
20%

MMC application. They further suggested that more the
concentration of MMC, better the results.
Kim S T et al.[11] in their study showed beneficial effect
of MMC at 3 months follow-up, but no effect in
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decreasing the incidence of stenosis and closure of
antrostomy at 6 months and in long term follow-up.
None of these studies reported any local or systemic side
effect of MMC application.
The grades of adhesions at each follow-up in the present
study showed that type C and D were more in group B
than group A. The 3rd follow-up showed none of the
patients having type B, C or D adhesions but there were
type A adhesions in both group A (5%) and group B
(25%). There was a gradual shift from higher to lower
grade of adhesions at each follow-up. The comparative
statistical analysis between the groups showed
significant difference (p<0.05) at each follow ups.
A study by Baradaranfar MH et al (2011)[5] showed 14
adhesions out of which- 2 were type A, 7 type B, 1 type
C and 4 type D. Out of these 14, 1 was severe while rest
13 were mild and without interfering in the direction of
sinus drainage. On comparison of our study with the
above study, our study had less number of type B and C
adhesions and more of type A adhesions. This could be
attributed to the fact that Baradaranfar MH et al (2011) [5]
included revision cases also in their study, which were
excluded from our study.
A study by Chung JH et al (2002)[8] had more number of
mild (59%) and less number of moderate (18%) and
severe (23%) adhesions within 2 months of surgery.
Similarly Gupta M and Motwani (2007) [9] in their study
found all grades of adhesions predominantly occurring
on control side.
Therefore, MMC has a role in decreasing the severity of
adhesion formation but meticulous follow-up and proper
management of these adhesions is of paramount
importance.
CONCLUSION
The topical application of MMC at the end of FESS was
helpful with a definite role in reducing the rate of
postoperative adhesion formation, without any side
effects/complications. Also, the topical MMC application
was useful in reducing the grade of postoperative
adhesions. Further studies are required in this field to
establish the concentration and frequency of MMC
usage.
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Abstract:
BACKGROUND: Computed tomography (CT) scan is a diagnostic tool for chronic rhinosinusitis (CRS).
This study was attempted to correlate preoperative CT scan and endoscopic findings in patients
with CRS.
AIMS: This study aimed to correlate CT scan and nasal endoscopic findings in the assessment of
patients with CRS.
STUDY DESIGN: This is a hospital‑based study.
SUBJECTS AND METHODS: One‑year observational study was conducted in the Department of
Otorhinolaryngology, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, Belgaum.
Thirty patients meeting 2007 revised criteria for CRS underwent CT scan of paranasal sinus, diagnostic
nasal endoscopy, and functional endoscopic sinus surgery.
STATISTICAL ANALYSIS: Statistical analysis was performed by Kappa’s measure of agreement
and P value.
RESULTS: Correlation between CT scan and endoscopy was good in cases of anterior ethmoids (right,
k = 0.867; P < 0.02, left, k = 0.525, P = 0.003), concha bullosa (right, k = 0.68; P < 0.001, left, k = 0.520;
P = 0.003), and maxillary sinus (right, k = 0.786; P < 0.001, left, k = 0.636; P < 0.001). Correlation
was acceptable for frontal sinus (right, k = 0.488; P = 0.007, left, k = 0.493; P < 0.05), mucosal
thickening (k = 0.525; P = 0.003), polypoidal changes (k = 0.457; P = 0.012), posterior ethmoids
(right, k = 0.590; P = 0.04; left, k = 0.432, P = 0.015), and sphenoid sinus (right, k = 0.492; P = 0.006, left,
k = 0.444; P = 0.013). Correlation was poor in cases of paradoxical middle turbinate (k = 0.384; P = 0.051)
and osteomeatal complex (OMC) occlusion (right, k = 0.416; P = 0.011, left, k = 0.367; P = 0.020).
CONCLUSIONS: Endoscopy was superior to CT scan in localizing pathologies such as polyp,
edema, and discharge, whereas CT scan was useful for OMC assessment to visualize paranasal
sinus and anatomical variations.
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Introduction

C

hronic rhinosinusitis (CRS) is an
inflammatory disease affecting the
paranasal sinuses (PNS) with a lifetime
prevalence of ~15%[1] and around 1 in 8
Indians suffer from CRS.[2]
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as the author is credited
and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

Computed tomography (CT) scan acts as a
roadmap for functional endoscopic sinus
surgery (FESS) but has limitations such as
overdiagnosing asymptomatic individuals,
the cost factor, and potential radiation
hazard for the patients. FESS is the treatment
of choice for CRS.[3]
How to cite this article: Kaku DR, Harugop AS.
Correlation of computed tomography and nasal
endoscopic findings in chronic rhinosinusitis:
A hospital-based study. Indian J Health Sci Biomed
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There are various comparative studies on the imaging
modalities, anatomical variations, histopathology,
culture pattern, and mucosal disease by intranasal
endoscopy, but a clear correlative study between
preoperative CT scan and anatomical defects and
mucosal assessment, which is found during nasal
endoscopy, is lacking.
This study was undertaken to correlate the CT
scan findings and endoscopic findings in patients
with CRS.

Subjects and Methods
Thirty patients with symptoms suggestive of CRS
attending the Department of ENT, KLES Dr. Prabhakar
Kore Hospital And Medical Research Centre, Belgaum,
during January 2015 to December 2015.

Inclusion criteria

1. Patients meeting the revised 2007 diagnostic criteria
for CRS and willing to undergo CT scan of paranasal
sinus, diagnostic nasal endoscopy, and FESS
2. Age 20–70 years.

Exclusion criteria

1. Patients with the clinical evidence of sinusitis of
dental origin, traumatic origin, and fungal sinusitis
2. Patients with a history of previous nasal surgery
3. Pregnancy
4. Patients with chronic diseases such as cystic fibrosis,
primary ciliary dyskinesia, immune deficiencies, and
suspected malignancy.

Methodology

The established cases of CRS with major and minor signs
and symptoms of CRS who have failed maximal medical
therapy for 3 weeks were included in the study. These
patients were counseled regarding CT scan imaging
of the nose and PNS and further about the need for
endoscopic evaluation and surgery.
Informed consent was taken from all the cases, and data
regarding the patients were collected in a pro forma as
per the Annexure 1.

Technique of computed tomography scanning
performed
CT scan was done with Siemens Somatom Sensation 64
slice CT scan machine.

Patient position

Patients are in prone position with hyperextension
of head. In patients with cervical spondylosis as the
head extension is contraindicated, the gantry tilt was
adjusted.

Angulation

Perpendicular to infraorbitomeatal line.

Extent

Contiguous axial and coronal scans of slice thickness
3 mm were obtained from frontal sinus till posterior
extent of sphenoid sinus with thin sections in the region
of osteomeatal complex (OMC).

Exposure

Exposure was 125 kV and 450 mAs with a scan time of
5–7 s and window width of 1500–2000 HU.
Scans were evaluated preoperatively as per Lund–Mackay
CT scan score.[4,5]

Technique of endoscopic sinus surgery

The patients underwent endoscopic sinus surgery (ESS)
after obtaining written and informed consent for the
same.
Position: Supine with head slightly elevated and turned
toward the surgeon, who stands/sits at the right side of
the patient.
Premedication: 0.6 mg atropine, 25 mg promethazine,
and 30 mg pentazocine were given 30 min before
procedure.
Anesthesia: All the patients in the study underwent
the procedure under local anesthesia. Exactly 4% of
lignocaine‑soaked cotton strips were used for topical
anesthesia. Lignocaine 2% with 1:200,000 adrenaline was
used for infiltration.
After installing the nasal decongestion, the patient
was examined gently and systematically using 0° rigid
endoscope. Nasal endoscopy findings were considered
positive when there was a presence of either or
combination of polyps, mucopus in the middle meatus,
or diseased mucosa.
Peroperative findings during ESS were scored using
Perioperative Sinus Endoscopy score by Wright and
Agrawal.[6]

Procedure

The extent of procedure was according to the extent
of disease determined preoperatively by CT scan and
intraoperatively by endoscopic findings. A typical
complete procedure consists of the following:
1. Uncinectomy
2. Middle meatal antrostomy
3. Frontal recess and frontal sinus clearance
4. Opening bulla and anterior ethmoidal clearance
5. Posterior ethmoidal clearance
6. Sphenoidal clearance.
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Messerklinger surgical technique as described by
Stammberger was used.[7]
Following the above procedures, the findings were
recorded in the pro forma.
Statistical analysis was done by calculating Kappa’s
measure of agreement and P value using SPSS 13
software.

Results
In this study, sex distribution showed male preponderance
with twenty (66.66%) males and ten (33.33%) females.
Common age group of presentation in our study was
between 40 and 50 years. Least number of patients was in
the sixth decade (3.33%) [Graph 1]. Fifteen (50%) patients
had CRS with polyposis and 13 (43.33%) patients had
CRS without polyposis. Intraoperatively, two (6.66%)
patients were diagnosed to have rhinitis caseosa.
Seventeen (56.66%) patients had associated nasal septum
deviation [Table 1].

P < 0.02, left, k = 0.525, P = 0.003), concha bullosa (right,
k = 0.68; P < 0.001, left, k = 0.520; P = 0.003), and maxillary
sinus (right, k = 0.786; P < 0.001, left, k = 0.636; P < 0.001).
Correlation was acceptable for frontal sinus (right,
k = 0.488; P = 0.007, left, k = 0.493; P < 0.05), mucosal
thickening (k = 0.525; P = 0.003), polypoidal changes in
sinuses (k = 0.457; P = 0.012), and sphenoid sinus (right,
k = 0.492; P = 0.006, left, k = 0.444; P = 0.013).
Poor correlation was seen in the cases of paradoxical
middle turbinate (k = 0.384; P = 0.051) and OMC
occlusion (right, k = 0.416; P = 0.011, left, k = 0.367;
P = 0.020) [Table 2].

Discussion
The study included thirty patients with chronic sinusitis
who underwent CT PNS and diagnostic nasal endoscopy
and ESS; comparison was done between CT scan and
endoscopic findings under various parameters.

Correlation between CT scan and endoscopy was good
in cases of anterior ethmoid sinus (right, k = 0.867;
Table 1: Distribution by type of disease
Disease
Chronic sinusitis without polyposis
Chronic sinusitis with polyposis

Rhinitis Caseosa

No. of cases
13
Ethmoidal
Polyposis‑ 9
Antrochoanal
Polyp‑ 6
2

Percentage
43.33
30
20

6.66

Graph 1: Distribution of age in years

Table 2: Correlation between preoperative CT scan and endoscopic findings in chronic rhinosinusitis patients
Parameters
CB‑Rt
CB‑Lt
PMT‑Rt
OMC (Rt)
OMC (Lt)
M ‑ Rt
M‑ Lt
F‑ Rt
F‑ Lt
AE‑ Rt
AE‑ Lt
PE‑ Rt
PE‑ Lt
Sp‑ Rt
Sp‑ Lt
Septum
MT‑ Rt
MT‑Lt
PC‑ Rt
PC‑ Lt
118

Sensitivity %
87.5
60
50
61.9
57.1
90
100
70
77.78
88.2
73.7
66.7
50
71.4
66.67
69.2
57.14
56.25
60
90

Specificity %
86.4
92
92.8
88.9
88.9
80
55.5
80
64.29
100
81.8
90.5
90
82.6
78.95
76.5
93.75
85.71
80
75

PPV %
70
60
33.3
92.8
92.3
90.5
100
63.6
58.33
100
87.5
75
71.4
55.5
50
69.2
88.89
81.82
60
64.29

NPV %
95
92
96.3
50
47
88.9
86.6
84.2
81.82
86.6
64.3
86.4
78.2
90.5
88.2
76.5
71.43
63.16
80
93.75

Kappa value
0.684
0.520
0.384
0.416
0.367
0.786
0.636
0.488
0.493
0.867
0.525
0.590
0.432
0.492
0.444
0.457
0.521
0.410
0.400
0.591

P
<0.001
<0.001
0.051
0.011
0.020
<0.001
<0.001
0.007
0.006
<0.02
0.003
0.09
0.013
0.006
0.013
0.012
0.002
0.017
0.028
0.001

Agreement
Substantial
Moderate
Fair
Moderate
Fair
Substantial
Substantial
Moderate
Moderate
Almost perfect
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

Statistical significance
Significant
Significant
Not Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
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In our study, concha bullosa was found in 15 patients (50%)
on endoscopy [Figure 1] and 13 patients (43.32%) on CT
scan [Figure 2] and it was the most common anatomical
variant of middle turbinate with good correlation
between CT scan and endoscopic findings. The rate of
detection of concha bullosa was better on endoscopy as
compared to CT scan. Paradoxical middle turbinate was
the second most common anatomical variant of middle
turbinate with poor correlation between CT scan and
endoscopic findings.
OMC occlusion was seen on the right side in 21 patients (70%)
on CT scan, while only in 14 patients (46.33%) on
endoscopy. Similarly, on the left side, OMC occlusion was
present in 21 patients (70%) and 13 patients (43.33%) on
CT scan and endoscopy, respectively. A study by Jeelani
et al.[8] found OMC block in 68% and 74% of patients on
the right and left side, respectively, on endoscopy as
compared to 36% and 32% on CT scan on the right and left
side, respectively. They stated that endoscopy was better
than CT scan in detecting osteomeatal occlusion. This was
in contrast to our study where CT scan was found to be
better than endoscopy in detecting OMC occlusion, and
there was moderate correlation between CT scan and
endoscopic findings.
In the present study, mucosal thickness on CT scan was
seen in 14 patients (46.66%) and 16 patients (53.33%),
while endoscopically it was seen in 9 patients (30%)
and 11 patients (36.66%) on the right and left side,
respectively. Our study showed that detection of mucosal
thickness on CT scan and endoscopy was almost equal
with moderate degree of correlation between them.
In our study, polypoidal change on CT scan was seen
in 10 patients (33.33%) and 15 patients (50%), while
endoscopically it was seen in 10 patients (33.33%)
and 14 patients (46.66%) on the right and left side,
respectively. The detection of polypoidal change on CT
scan and endoscopy was almost equal to a moderate
degree of correlation between them.

Figure 1: Endoscopic appearance of concha bullosa of the left middle turbinate

In our study on CT scan, maxillary sinus involvement
was seen in 17 patients (56.66%) and 18 patients (60%)
on the right and left sides, respectively. Endoscopic
findings of maxillary sinus secretions were present
in 23 patients (76.6%) and 24 patients (80%), whereas
edema and narrowing of sinus ostia were seen in
21 patients (60%) and 24 patients (80%) on the right and
left side, respectively. A study by Bolger et al.[9] found that
mucosal abnormalities in chronic sinusitis patients were
present more common in anterior ethmoid sinus (78.2%)
followed by maxillary sinus (68.8%). This was similar
to our study. Zeid et al.[10] in their study found polyps
as the most common pathology in maxillary sinus (45%
cases) followed by discharge (25% cases) and fungal
mud (15% cases), whereas in our study, edema was the
most common pathology in the maxillary sinus followed
by secretions/discharge. In the present study, maxillary
sinus was the second most common sinus to get affected
and substantial correlation was present between CT scan
and endoscopic findings.
In our study on CT scan, anterior ethmoid sinus
involvement was seen in 17 patients (56.66%) and
19 patients (63.3%) on the right and left sides,
respectively. Endoscopic findings of anterior ethmoid
sinus secretions were present in 19 patients (63.33%)
and 21 patients (70%), mucosal edema was seen
in 20 patients (66.66%) and 19 patients (63.33%),
polypoidal change in sinuses in 19 patients (63.33%)
and 20 patients (66.66%), and frank polyposis in ten
patients (33.33%) and eight patients (26.66%) on the
right and left sides, respectively. Bolger et al.[9] in their
study found that mucosal abnormalities in CRS patients
were more common in anterior ethmoid sinus (78.2%).
This was similar to our study. A study by Zeid et al.[10]
found polyps as the most common pathology in anterior
ethmoidal sinus (50% cases) followed by fungal
mud (30% cases) and discharge (5% cases). Similarly,
in our study, the most common pathology in anterior
ethmoids was polypoidal change followed by mucosal

Figure 2: Plain computed tomography scan of paranasal sinus showing bilateral
concha bullosa
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edema, sinus secretion, and frank polyposis. Anterior
ethmoid sinus was the most common sinus to be affected,
and excellent correlation was present between CT scan
and endoscopic findings.
In our study, posterior ethmoid sinus was involved on
CT scan in nine patients (30%) and ten patients (33.33%)
on the right and left sides, respectively. Endoscopic
findings of posterior ethmoid sinus secretions were
present in 11 (36.66%) and 13 patients (43.33%),
mucosal edema in 12 patients (40%) on each side,
polypoidal change in sinuses in nine (30%) and twenty
patients (66.66%), and frank polyposis in ten (33.33%)
and eight patients (26.66%) on the right and left sides,
respectively. In studies by Lloyd (1990)[11] and Bolger
et al.,[9] polypoidal change in posterior ethmoidal sinus
was found in 28% and 32.2% of patients, respectively. In
our study, there was a moderate degree of correlation
between CT scan and endoscopic findings in posterior
ethmoids and endoscopically polypoidal change was
the most common pathology in posterior ethmoids
followed by mucosal edema, sinus secretion, and frank
polyposis.
In our study, frontal sinus was involved on CT scan
in 12 patients (40%) and 10 patients (33.33%) on the
right and left sides, respectively. Endoscopic finding of
mucosal edema and involvement of frontal sinus was
seen in 11 (36.666%) and 12 (40%) patients on the right
and left side, respectively, with moderate degree of
correlation between CT scan and endoscopic findings.
Studies by Zojaji et al.[12] and Amodu et al.[13] found
frontal sinus involvement on CT scan in 20% and 40%
of patients, respectively.
In our study, sphenoid sinus was involved on CT scan
in seven patients (23.33%) and six patients (20%) on the
right and left sides, respectively. Endoscopic finding
of mucosal edema and involvement of sphenoid sinus
were seen in nine (30%) patients on the right and
eight (26.66%) patients on the left side with a moderate
degree of correlation between CT scan and endoscopic
findings. Studies by Zojaji et al.[12] and Amodu et al.[13]
had found sphenoid sinus involvement on CT scan in
25% and 20% of patients, respectively. This was similar
to our study.
Studies by Zeid et al.[10] (right, r = 0.713; left, r = 0.841,
P < 0.001), Jiannetto and Pratt[14] (r = 0.791, P < 0.001),
and Stanojkovic [15] (r = 0.831, P < 0.001) showed
positive correlation between preoperative CT scan and
operative findings. Jiannetto further stated that operative
findings are better consistent with surgeon’s CT scan
interpretation than with the radiologist’s CT report.[14] In
addition, Zojaji et al.[12] and Duarte et al.[16] in their studies
showed similar results as our findings.
120

In contrast to our study, Stankiewicz and Chow[17] in their
studies showed poor correlation between preoperative
endoscopy and CT scan staging scores.

Conclusions
Overall, endoscopy was superior to CT scan in localizing
pathologies such as polyp, edema, and discharge,
whereas CT scan was useful for OMC assessment to
visualize paranasal sinus and anatomical variations.
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Annexure 1
Written and informed consent

A study “Correlation of Computed Tomography and Nasal Endoscopic Findings in Chronic Rhinosinusitis:‑ A
Hospital‑based Study” at Dr. Prabhakar Kore charitable hospital and Medical Research Centre, Belgaum” is
being conducted by Dr. Dharmistha R. Kaku, postgraduate in ENT, Head and Neck surgery at J. N. Medical
College Belgaum, Karnataka, under the guidance of Dr. Anil S. Harugop, Professor, Department of ENT, Head
and Neck surgery, J. N. Medical College, Belgaum, under KLE University, Belgaum.
We request you to participate in this study as you are eligible to be included. During the study you will be asked
questions regarding your present and past medical history and you will be required to answer to the best of
your knowledge.
Your participation in this study is voluntary. Your decision whether or not to participate in the study will not affect
your relationship with J.N.M.C. Even if you decide to participate, you are free to withdraw at any point of time.

Purpose of study

The study aims to demonstrate the effectiveness and correlation of computed tomography and nasal endoscopy
in the assessment of patients with chronic rhinosinusitis. This will help in accurate diagnosis and treatment of
the disease and will also help to better understand the role of CT scan and nasal endoscopy in management of
patients with chronic rhinosinusitis.

Procedure involved

If you agree to enroll yourself in the study, you will be interviewed regarding your present, past, and family
history then you will be clinically examined in detail and advised CT scan PNS (plain) and diagnostic nasal
endoscopy. You shall also be undergoing functional endoscopic sinus surgery for your disease.

Benefits

This study would help to determine the effectiveness of computed tomography and nasal endoscopy in the assessment
of patients with chronic rhinosinusitis which will in turn help in better diagnosis and understanding of the disease.

Risks

Minimal discomfort during endoscopic examination.

Alternatives

Long‑term medical therapy may be offered to you. The length and cost of medical therapy will differ with
different conditions and severity of disease. In case you decide to opt of the surgery, you will be explained the
merits and demerits of alternative treatment. In case you opt out of the study, it will not affect your relationship
with KLES Dr. Prabhakar Kore Hospital.

Privacy and confidentiality

All information collected from you during the course of the study will be kept confidential to the extent
permitted by law. Study records and the information from this study may be published, but your identity
will be kept confidential.

Institutional policy

In the event of injury, related to the study, treatment will be made available at KLES Hospital and Medical
Research Centre, Belgaum, no reimbursement, compensation, or free medical care will be given by law. If you
are injured, you may contact Dr. Dharmistha Kaku at the Department of ENT, Head and Neck Surgery, KLEs
Hospital and Medical Research Centre, Phone no. 9164403312.

Withdrawal

Participation in this study is voluntary. If you do not wish to participate in this study, you will not lose benefits
to which you are entitled. After starting the study, at any time during the study if you feel to withdraw from
the study, you are free to do so.
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Cost of participation

The cost of the investigations and endoscopy which are a part of the study will be borne by the participant.

Payment of participation

No incentive will be paid to you for participating in this study.

Legal rights

By signing this consent form, you are not waiving any of your legal rights.

Publication rights

This result of the study will be used for teaching and medical publication; however, the patient’s identity will
be kept confidential.

Queries and contacts

If you have any queries in future or in case of study related injury or illness, you may contact Dr. Dharmistha
R. Kaku at Department of ENT, Head and Neck surgery KLEs Hospital and Medical Research Centre, Phone
no. 9164403312.
Alternatively, you may also contact Dr. Anil S. Harugop, Professor, Department of ENT and HNS, JNMC,
Belgaum. Phone no. 9448113532.
If you have any queries about your rights as a study subject, you may contact Dr. G. S. Pilli, J. N. Medical
College, Institutional Ethical Committee for Human Subjects Research, at J. N. Medical College, Belgaum. Phone
no. 94 0275601.

Consent statement to participate in a research study

I, Mr./Mrs./Miss.____________________________________________________voluntarily agree to take part in
this study, by signing this consent form. I am not giving up my legal rights. I may withdraw at any time. I am
signing after having read, or been read to me in the vernacular language including risks and the benefits and
having all queries cleared.
Signature of the study patient: ___________________
Name of study patient: _________________________
Name and signature of witness: ______________________________________________________________________
Name and signature of investigator: _________________________________________________________________
Date: _________
Place: ___________
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Foreign Body Granuloma of the Palate:

A rare presentation
Ankale NR, Harugop AS, Belaldavar BP, Kangle R*, Chougule MS, Tiwari A
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.Depa.rtment
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Jawaharlal Nehru Medical College, Belagavi, India
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Abstract
Foreign body granulomas are rare in the oral cavity, modt commonly seen over the mandible. It
may very rarely present over the hard palate. A case of long standing palate mass was evaluated
and managed by the authors. Surgical excision with histopathological evaluation was done and
the mass was diagnosed to be a palate foreign body granuloma. This case report documents the
findings that led to the successful management of a rare case of palatal foreigr body granuloma.
Key'words

- Palate mass, Palate granuloma,

Excision biopsy, Foreign Body Granuloma

.fntroduction
A foreign body granuloma is a reaction by a tissue to any material it considers

as

foreign. It is an

attempt to seal-off the particle(s), and is a form of chronic inflammation, characterized.by

:\

mu-ltinucleatedgfantcells,Trbroflas..'s,'
body
granulomas of the oral cavity are generally the result of food trauma (most commonly from
pulses), implants and chronic persistent irritation. It is rare for a foreign body to adhere to the
palate, and such a lesion can mimic oral pathological lesions(t). This report documents a case
'arith a bizalre presentation of foreign body granuloma over the hard palate.
I

Case Report

A

15 year old male patient, first presented at a peripheral health check-up camp organized by

KLES Dr. Prabhakar Kore Hospital & Medical Research Centre, Belagavi, with a palate rnass
which was first noticed 10 years back. It was a very slow growing and non-tender mass. patient
did not recall any injuries to tha(particular'area before the swelling was noticed. There was no
history of dental problems or treitment. Occasionally there wa'slscant bleeding per oral, generally

'.:,

7

0'5cm x

swelling' approximately
On examination there was a single irregular
rtddish-'t'iolet in colour' non-pulsatile' with
size, lcrn behind the incisors (Fig.1). It rias
and

folio*'irg a meal.
r-r.5cm

il

Lrregular borders.

smooth' non-tender' immobile
well delineated from surrounding
,ro bleeding on touch] The swelling was
of salivary gland neoplasia/oral lesion of

tt" r*.ttiig *as soft to firm,

or-;il;r,

non-cystic. There *u,
hard palate tissue. A provisional diagnosis
granulomatous disease was made'

1i

i|,

.u
..i

Fig

I

1. Pre-operatlve appearance

was planned,
, and an excisional bioPsY
from the patient
Due consent was
done, which were within normal limits' Routine
Accordingly routine blood investigations were
oral structures
radiology failed to reveal any abnormalities in the
Excision biopsy was performed' and the lesjon
The mass was excised under general anaesthesia'
incision around it' with minimal bleeding' After
was removed in toto by givinf a circumferential
bone, but there was no communication with
excision, a depression was noticed in the underlying
the nasal cavity

(Figa.

i

which reported it as a foreignbody
The tissue was sent for histopathological examination,
giant cells and haemosiderin laden
granuloma, showing granulation tissue with foreign body
could not be ascertained'
tuc.ophug"s. The ,rutr" of the offending foreign borJy
healing by secondary intention' and the patient
Postoperatively the lesional site was left open for
healed well, with re-epithelialization in one
was advised uetaaine gargr", ,r,ri.. daily. The cavity
.ir

\\'eek. At the one month follow-up, the wound was well healed (Fie.3). No recurrence was noted
at the 1-year follow-up.

$-

Fig 2. Post-excision

Fig 3. Appearance one month after surgery

L

Fig 4. Histological appearance -,Peripheral lymphocytes,
centrally placed rpacrophages, which may fuse to form
giant cells (star)

Discussion
Foreign body granulomas are rare in the oral cavity, while being common in areas of high

ln infants and children under 5 years, factors like thumb-sucking and breastf-eeding may facilitate
the adherence ofobjects to the roofofthe oral cavity(2), but this preponderance reduces once the
child loses these habits.
ln the oral cavity, such granulomas are most commonly seen over the mandible(3), while
presentation over the hard palate is rare. Therefore, we are reporting here a case of foreign body
granuloma occurring on the hard palate.

An oral foreign body granuloma can be confused with other oral lesions like mucosal glioma,
neurofibroma, and oral lesions of granulomatous diseases like tuberculosis and sarcoidosis.
Salivary gland tumours can also present in the hard palate(a). However, in our case the mass was
present over a long period, suggestive ofa chronic process. This helped rule out pyogenic
granuloma or palatal abscess. A final diagnosis of foreign body granuloma was made on
histopathological examination.

Histologically, macrophages are the predominant cell tlpe in a granuloma, some of which get
activated and fuse to form a multinucleated foreign body type of giant cell. These giant cells
typically have more than20 nuclei (Fie.a). This entire process of granuloma formation is to keep
the foreign body localized, without allowing it to invade further into the host tissue.
The treatment of a foreign body granuloma is surgical excision, and recurrence rate is extremely

low.

Conclusion
It is uncommon to see a foreign body granuloma over the hard palate, and such a mass in the 1216 years age group can lead to an array ofdifferential diagnoses. A high index ofsuspicion is the
key to correctly diagnosing oral masses in such an age grcup. Good pathological correlation is

\,

needed to establish a precise diagnosis.

- &

,:

References

(1)
(2)
(3)
\-

:.1

Bellini PA, Salgarelli AC, Barberini S, Negrello S, Foreign Body Mimicking an Olal
Pathology, World J Med Surg Reports,2015,4:6
Tseng E. Woolley AL, Foreign body simulating a hard palate lesion in a child. Int
Pediatr Otorhinolaryngol 1996; 38: 169-74
Philipsen HP, Reichart PA, Pulse or hyaline ring grar.uloma: Review of the literature
on etiopathogenesis oforal and extraoral
DC, de Aimeida OP, Mesquita RA, Viera do Canno MA,
Tumor of the Hard Palate. J Oral Med Radiol 2012: 113;722-727

[Downloaded free from http://www.ijournalhs.org on Wednesday, January 23, 2019, IP: 14.136.64.248]

Original Article

Access this article online
Quick Response Code:

Website:
www.ijournalhs.org
DOI:
10.4103/kleuhsj.ijhs_451_16

The visual outcome after cataract
surgery with multifocal intraocular
lenses and monofocal intraocular
lenses at tertiary care hospital:
A prospective observational study
Anjal M. Shah, Umesh U. Harakuni
Abstract:
BACKGROUND: The crystalline lens is part of the optical system of the eye that focuses rays of
light on the retina. Apart from contributing to the optical power of the eye as a whole, the crystalline
lens can dynamically change the optical power of the system by the process of accommodation for
younger eyes. During life the ability of the crystalline lens to change in shape decreases, leading
to presbyopia. For optimal visual performance, crystalline lens should be transparent. Cataract
describes the pathological opacification of the crystalline lens. Removal of the crystalline lens followed
by implantation of an artificial intraocular lens (IOL) in the capsular bag of the eye, as practiced in
cataract surgery, offers an opportunity to address refractive anomalies in patients who are ametropic
due to the removal of cataract. Implantation of an IOL with a fixed focal point (monofocal IOL) will
render a patient at best emmetropic for a single fixed working distance only, leading to a postoperative
result comparable to presbyopia in an emmetropic subject; pseudoaccommodation can play a role
in increasing the depth of field but spectacle independence for a range of working distances is not
be expected after implantation of a monofocal IOL. To restore the missing accommodation, we can
implant multifocal IOLs. Multifocal IOLs, on the other hand, are designed to have two or more fixed
focal points, thus, facilitating a sharp retinal image of objects at multiple working distances resulting
in increased spectacle independence, but these lenses can cause a reduction in contrast sensitivity
and higher incidence of photic phenomena such as halos, flare, and glare.
AIM OF THE STUDY: The study was carried out with the aim of comparing the visual outcome after
cataract surgery with multifocal IOLs and monofocal IOLs in respect to distant visual acuity, near visual
acuity, contrast sensitivity, subjective symptoms, and to assess functional status and quality of life.
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MATERIALS AND METHODS: A prospective observational study was conducted in the Department
of Ophthalmology, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, Belagavi on
patients undergoing cataract surgery during January 1, 2015–December 31, 2015. The study was
approved by the Ethical and Research Committee of Jawaharlal Nehru Medical College, Belagavi.
Forty eyes of forty patients who undergone phacoemulsification surgery with IOL implantation under
LA. Choice of IOL inserted given according to their desire for spectacle independency. Monofocal
group was taken as control. Both groups were evaluated postoperatively after 3 weeks and 6 weeks
for distant vision, near vision, contrast sensitivity for distance, subjective satisfaction by standard
questionnaire method and subjective symptoms such as glare and halos and difficulty in night driving.
Data were analyzed by Chi‑square test (P < 0.05%).
RESULTS: Distant visual acuity was 6/6–6/9 in 80% and 75% of the patients of multifocal and
monofocal groups, respectively, remaining patients had 6/12–6/18 vision. 85% of multifocal group
had N6–N8 vision (P < 0.0001). High contrast sensitivity for distance was almost similar in both
groups, but low contrast was significantly reduced in multifocal group as compared to monofocal
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group (P = 0.0023). Fifteen percent of multifocal group had complained of glare and halos compared to monofocal group who
never had these visual sensations. About 5% of patients in multifocal group had difficulty with nighttime driving. Nearly, 80% of
patients in multifocal group and 40% of patients in monofocal group had become spectacles independent.
INTERPRETATION AND CONCLUSION: Multifocal IOL group experienced reduced spectacle dependency for near vision
and a high level of patient satisfaction despite some reports of halos, glare, and difficulty in night driving. Monofocal IOL group
experienced spectacle dependency for near vision. Overall, multifocal IOLs offer best near vision acuity, good distance visual
acuity, less limitation in visual function in selected and motivated individuals.
Keywords:
Contrast sensitivity, glare and halo, monofocal intraocular lens, multifocal intraocular lens, near vision, phacoemulsification

Introduction

T

he crystalline lens is part of the optical system of
the eye that focuses rays of light on the retina. In
subjects with an emmetropic refractive state, parallel
rays emerging from a distant object are focused on the
fovea with the different parts of the optical system in
their natural state. In ametropic subjects, the power of
the optical system needs to be adjusted (with spectacles,
contact lenses, or refractive surgery) to reach this desired
situation. Apart from contributing to the optical power of
the eye as a whole, the crystalline lens can dynamically
change the optical power of the system by the process of
accommodation for younger eyes. Light rays emerging
from objects at near distance rather than at infinity are
entering the eye at an angle rather than parallel. The
optical power of the lens must, therefore, be increased to
let the light rays converge at the retina. According to the
theory pioneered by Helmholtz, contraction of the ciliary
muscle decreases tension on the zonular fibers, resulting
in a change in shape and therefore optical power of
the crystalline lens. The dynamic optical power of the
system contributes to the ability of the subject to visualize
objects at a range of distances. During life the ability of
the crystalline lens to change in shape decreases, leading
to presbyopia.[1]
For optimal visual performance, crystalline lens should
be transparent. Cataract describes the pathological
opacification of the crystalline lens.[2]
Cataract surgery has evolved through many phases from
the olden days of intracapsular cataract extraction to
extracapsular cataract extraction, followed by manual
small incision cataract surgery to finally standard
phacoemulsification and recent advance is femtosecond
laser‑assisted phacoemulsification.
Removal of the crystalline lens followed by implantation
of an artificial intraocular lens (IOL) in the capsular bag
of the eye, as practiced in cataract surgery, offers an
opportunity to address refractive anomalies in patients
who are ametropic due to the removal of cataract.
Advances in preoperative calculations of the optical
power of the IOL necessary for a desired refractive result,
146

smaller incision sizes at the time of cataract surgery, and
the introduction of IOLs with a wide range of spherical
and cylindrical optical powers in small increments have
contributed to the current state where cataract surgery
is not just a treatment for a vision‑threatening disease,
but should additionally be considered as a refractive
surgery procedure.
Despite these advances, implantation of an IOL with
a fixed focal point (Monofocal IOL) will theoretically
render a patient at best emmetropic for a single fixed
working distance only, leading to a postoperative result
comparable to presbyopia in an emmetropic subject.
Although more complex optical phenomena such as
certain higher order aberrations, corneal shape, and
pseudoaccommodation can play a role in increasing
the depth of field, spectacle independence for a range of
working distances is not be expected after implantation
of a monofocal IOL.
Compensating this lack of accommodation is one of the
most important challenges in ophthalmologic research.
Despite extensive investigations, the problem has not
been fully solved. To restore the missing accommodation,
we can implant multifocal IOLs. Multifocal IOLs, on the
other hand, are designed to have two or more fixed focal
points, thus facilitating a sharp retinal image of objects
at multiple working distances resulting in increased
spectacle independence, but these lenses can cause a
reduction in contrast sensitivity and higher incidence
of photic phenomena such as halos, flare, and glare.[1]
Hence, this study was done to compare and assess the
effect of multifocal and monofocal IOL with reference to
visual acuity both distant and near, contrast sensitivity,
spectacle independence, complaints of glare and halos,
and patient’s visual satisfaction.

Aims and objectives

• Primary objective: To compare the visual outcome
after cataract surgery with multifocal IOLs and
monofocal IOLs
• Secondary objective: Assessment of functional
status and quality of life with multifocal IOLs and
monofocal IOLs.
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Materials and Methods

Preoperative distant vision acuity

A study was conducted at KLES Dr. Prabhakar Kore
Hospital and MRC, Belagavi on patients undergoing
cataract surgery. Forty eyes of forty patients underwent
phacoemulsification surgery with IOL implantation
under LA. Monofocal group was taken as control.
Both groups were evaluated postoperatively
after 3 and 6 weeks. Data were analyzed by Chi‑square
test (P < 0.05%).

Preoperative distant vision acuity was almost similar in
both groups (P = 0.1371) [Table 4 and Graph 3].

Preoperative near vision acuity

Preoperatively, all the patients were spectacles
dependent for near work activities. Fifty percent
of patients of monofocal group and 35% of patients
of multifocal group had preoperative near vision
N12–N18. This difference of preoperative near

Results
Study inclusion data

A total number of patients were 40, out of which 20
were in monofocal IOL group and 20 in Multifocal IOL
group [Table 1].

Age distribution

Out of the forty patients included in this study, 20 cases
were allocated to each of the two groups according
to their desire for type of IOL. The mean age of the
patients was 60.55 ± 7.06 years in the monofocal group
and 61.15 ± 7.75 years in multifocal group as shown in
Table 2 and Graph 1.

Graph 1: Age distribution

Gender distribution

In this study, out of twenty patients in monofocal group,
11 were male and 9 were female; out of twenty patients
in multifocal group, 13 were male and 7 were female
[Table 3 and Graph 2].
Table 1: Study inclusion data
Parameters
Total number of patients
Monofocal IOL group
Multifocal IOL group
Total number of eyes included

Observation
40
20
20
40

IOL: Intraocular lens

Table 2: Age distribution
Age groups
Monofocal group (%)
41-50
2 (10.00)
51-60
8 (40.00)
61-70
10 (50.00)
Total
20 (100.00)
Mean age
60.55±7.06
χ2=0.4682, P=0.7922

Multifocal group (%)
2 (10.00)
6 (30.00)
12 (60.00)
20 (100.00)
61.15±7.75

Graph 2: Male:Female

Table 3: Gender distribution
Sex
Monofocal group
Male
11
Female
9
Total
20
χ2=0.4172, P=0.5191

Multifocal group
13
7
20
Graph 3: Preoperative distant vision acuity
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vision acuity does not make any significance for
postoperative visual outcome (P < 0.05) [Table 5 and
Graph 4].

Sixth week distant vision acuity

Third week distant vision acuity

Table 4: Preoperative distant vision acuity

Distant vision acuity found to be almost similar in both
groups by the end of the 3rd week. About 30% of patients
with monofocal group had 6/6–6/9 vision compared to
25% of patients in multifocal group had 6/6–6/9 vision
and remaining patients in both groups had slightly
reduced vision in Snellen’s vision chart as shown in
Table 6 and Graph 5 (P = 0.9381).

Distant vision acuity

Third week near vision acuity
Multifocal group had better uncorrected near vision
acuity by the end of 3rd week of the study. About 65% of
the patients in multifocal had N6–N8 vision. Remaining
35% in multifocal and 100% in monofocal had reduced
vision in Snellen’s near vision chart (P < 0.005) as shown
in Table 7 and Graph 6.

Third week  contrast sensitivity – high (CSH) and
contrast sensitivity – low (CSL) scores
In ETDRS contrast sensitivity chart mean contrast
sensitivity at low contrast level was significantly
reduced in multifocal group patients (P < 0.001)
[Table 8 and Graph 7].

Third‑week glare and halos
One patient in monofocal group and five patients
in multifocal group had complained of glare and
halos in 3 weeks postoperative follow‑up period
[Table 9 and Graph 8].

Third week  difficulty in night driving (DND)
None of the patients in monofocal group had
difficulty in nighttime driving whereas one patient
in multifocal group found difficulty in nighttime
driving which is statistically insignificant [Table 10
and Graph 9].

Distant vision acuity found to be almost same in both
groups by the end of 6th week. Seventy‑five percent of

6/18-6/24
6/36-6/60
CF 4 m – CF 3 m
CF 2 m – CF 1 m
HMCF
Total

Monofocal
group (%)
1 (5.00)
11 (55.00)
1 (5.00)
7 (35.00)
0
20 (100.00)

Multifocal
group (%)
6 (30.00)
8 (40.00)
2 (10.00)
3 (15.00)
1 (5.00)
20 (100.00)

Total (%)
7 (17.50)
19 (47.50)
3 (7.50)
10 (25.00)
1 (2.50)
40 (100.0)

χ2=6.9782, P=0.1371. HMCF: Hand movement close to face

Table 5: Preoperative near vision acuity
Near vision
Monofocal
acuity
group (%)
N8-N10
2 (10.00)
N12-N18
10 (50.00)
N24-N36
6 (30.00)
N36
2 (10.00)
Total
20 (100.0)
χ2=2.8828, P=0.4102

Multifocal
group (%)
5 (25.00)
7 (35.00)
4 (20.00)
4 (20.00)
20 (100.0)

Total (%)
7 (17.50)
17 (42.50)
12 (30.00)
4 (10.00)
40 (100.0)

Table 6: Third week distant vision acuity
Distant vision acuity Monofocal group (%) Multifocal group (%)
6/6-6/9
6 (30.00)
5 (25.00)
6/12-6/18
13 (65.00)
14 (70.00)
6/24-6/36
1 (5.00)
1 (5.00)
Total
20 (100.0)
20 (100.0)
χ2=0.1282, P=0.9381

Table 7: Third week near vision acuity
Near vision acuity Monofocal group (%)
N6-N8
0
N10
2 (10.00)
N12
8 (40.00)
N18
10 (50.00)
N36
0
Total
20 (100.00)
χ2=25.5914, P=0.0001*

Multifocal group (%)
13 (65.00)
6 (30.00)
1 (5.00)
0
0
20 (100.00)

*P<0.05

Table 8: Third week CSH and CSL scores
Variables
CSH
CSL

Mean

t

P

Monofocal group Multifocal group
0.24±0.12
0.34±0.12
−2.4892 0.0173*
0.30±0.10
0.48±0.14
−4.7367 0.0001*

CSH: Contrast sensitivity – high, CSL: Contrast sensitivity – low

Table 9: Third week glare and halos

Graph 4: Preoperative near vision acuity
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G and H
Positive
Negative
Total

Monofocal group (%)
1 (5.00)
19 (95.00)
20 (100.00)

Multifocal group (%)
5 (25.00)
15 (75.00)
20 (100.00)

Chi‑square with Yates’s correction=3.6572, P=0.0567
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patients had 6/6–6/9 vision and remaining 25% had
6/12–6/18 vision in monofocal group. Eighty percent
of patients had 6/6–6/9 vision and remaining 20% had
6/12–6/18 vision in multifocal group in Snellen’s test
chart as shown in Table 11 and Graph 10.

Sixth week near vision acuity

Multifocal group had better uncorrected near vision
acuity by the end of 6 weeks of the study. Nearly, 85%

of the patients in multifocal had N6–N8 vision (P < 0.05).
Remaining 15% in multifocal and 100% in monofocal had
reduced vision in Roman near vision chart as shown in
Table 12 and Graph 11.
Table 10: Third week DND
DND
Monofocal group (%) Multifocal group (%) Total (%)
Positive
0
1 (5.00)
1 (2.50)
Negative
20 (100.0)
19 (95.00)
39 (97.50)
Total
20 (100.0)
20 (100.0)
40 (100.0)
Chi‑square with Yates’s correction=0.0000, P=1.0000. DND: Difficulty in night driving

Graph 5: 3rd week distant vision acuity

Graph 6: 3rd week near vision acuity

Graph 7: 3rd week CSH and CSL scores

Graph 8: 3rd week Glare and Halos

Graph 9: 3rd week DND

Graph 10: 6th week distant vision acuity
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Sixth week CSH and CSL scores

Even though the initial postoperative follow‑up in
multifocal group showed reduced contrast sensitivity
but by the end of the 6th week showed almost similar to
monofocal group at high contrast level but low contrast
sensitivity was significantly reduced in multifocal group in
ETDRS contrast sensitivity chart [Table 13 and Graph 12].

Sixth‑week glare and halos

Three patients in multifocal group had complained of
mild to moderate experiences of photic phenomena as
shown in Table 14 and Graph 13.

Sixth week DND

Only one patient of multifocal group had difficulty
in nighttime driving in throughout the study period
compared to monofocal group none had difficulty in
nighttime driving [Table 15 and Graph 14].

Status of spectacles independence

Patients were asked how often they wore glasses.
Possible responses were: always, occasionally, and
never. Patients with multifocal IOLs wore glasses less
often than patients who had received monofocal IOLs,
with 80% of patients who had received multifocal
IOLs (16/20) and 40% of patients who had received
monofocal IOLs (8/20) never wearing glasses. This
difference was statistically significant (P = 0.0102)
[Table 16, Graph 15].
Table 11: Sixth week distant vision acuity
Distant vision acuity Monofocal group (%) Multifocal group (%)
6/6-6/9
15 (75.00)
16 (80.00)
6/12-6/18
5 (25.00)
4 (20.00)
6/24-6/36
0
0
Total
20 (100.0)
20 (100.0)
χ2=0.1433, P=0.7057

Graph 11: 6th week near vision acuity

Table 12: Sixth week near vision acuity
Near vision acuity Monofocal group (%)
N6-N8
0
N10
2 (10.00)
N12
9 (45.00)
N18
9 (45.00)
N36
0
Total
20 (100.00)
χ2=35.2001, P=0.0001*

Multifocal group (%)
17 (85.00)
3 (15.00)
0
0
0
20 (100.00)

*P<0.05

Table 13: Sixth week CSH and CSL scores
Variables
Graph 12: 6th week CSH and CSL scores

CSH
CSL

t

Mean

P

Monofocal group Multifocal group
0.20±0.08
0.24±0.09
−1.6652 0.1041
0.25±0.09
0.35±0.09
−3.2763 0.0023*

CSH: Contrast sensitivity – high, CSL: Contrast sensitivity – low

Table 14: Sixth week glare and halos
Glare and halos
Positive
Negative
Total

Monofocal group (%)
0
20 (100.00)
20 (100.00)

Multifocal group (%)
3 (15.00)
17 (85.00)
20 (100.00)

Chi‑square with Yates’s correction=1.4417, P=0.2306

Table 15: Sixth week DND
DND
Monofocal group (%) Multifocal group (%) Total (%)
Positive
0
1 (5.00)
1 (2.50)
Negative
20 (100.00)
19 (95.00)
39 (97.50)
Total
20 (100.00)
20 (100.00)
40 (100.00)
Graph 13: 6th week glare and halos
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Chi‑square with Yates’s correction=0.0000, P=1.0000. DND: Difficulty in night
driving
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Status of satisfaction

All forty patients completed the questionnaire on visual
symptoms and satisfaction. Despite the superiority of
the multifocal IOL in primary outcome measures and
spectacle dependence, overall patient satisfaction using
the fulfillment theory (subtraction of preoperative
expectations from postoperative evaluations) was similar
in the 2 groups, and the number of patients who were
satisfied with the outcome of their surgery did not differ

among groups. Perceived quality of vision showed high
ratings (approximately, 95% satisfied about aided near
and distance vision in both groups) [Graph 16].
Patient satisfaction is predicted by aided quality of near
vision. Table 17 indicates that patients do not mind
wearing reading glasses as long as near vision is good
according to their own standards.

Discussion
Accommodation is the eye’s ability to change its refractive
power by altering its focal length. The ability to focus
over a range of distances is essential in humans although
this facility to accommodate reduces with increasing
age and the amount of ciliary muscle contraction or
accommodative effort unchanged. Once cataract develops
transparency of lens is lost and it hardens.[3]
Age‑related cataracts represent the most common cause
of blindness in the world.[4]

Graph 14: 6th week DND

Graph 15: Status of spectacles independence

Currently, the goal of cataract surgery is to provide
fast and complete visual rehabilitation without surgical
complications with minimal postoperative refractive
errors. The available treatment option is surgical
extraction of cataract and implantation of IOL to replace
the focusing power of the natural lens. IOLs used in
cataract surgery are either monofocal or multifocal.
The former can be used to give clear point of focus for
distance or near but can choose only one point of focus.
Spectacles provide extra lens power, which enables
focusing at other points whereas multifocal IOL can
correct both distant and near vision, which eliminates
near vision addition.
Hence, this study was conducted to compare the visual
outcome after cataract surgery with multifocal IOLs and
monofocal IOLs and also to assess functional status and
quality of life.
Table 16: Status of spectacles independence
Status of spectacles Monofocal group (%) Multifocal group (%)
independence
Yes
8 (40.00)
16 (80.00)
No
12 (60.00)
4 (20.00)
Total
20 (100.00)
20 (100.00)
χ2=6.6673, P=0.0102*
*P<0.05

Table 17: Status of satisfaction

Graph 16: Status of satisfaction

Status of
Satisfaction
Yes
No
Total

Monofocal group (%)

Multifocal group (%)

19 (95.00)
1 (5.00)
20 (100.00)

20 (100.00)
0
20 (100.00)

χ2=0.0000, P=1.0000
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The study is a prospective observational study. It was
conducted on 40 patients with cataract, meeting the
inclusion criteria, who presented to the Ophthalmology
Department of KLES Dr. Prabhakar Kore Hospital and
Medical Research Centre between January 20151, and
December 31, 2015.
In this study, all the forty patients underwent clear
corneal phacoemulsification cataract surgery with IOL
implantation under local anesthesia. Choice of the lens
inserted was given to the patients according to their
willingness.
In the present study, the mean age was 60.55 ± 7.06 and
61.15 ± 7.75 years in monofocal and multifocal group,
respectively. All of the patients were in the range of
40–70 years as cataract is more common in this age
group. We included younger age group because this
age demands good near vision. So according to their
willingness for spectacle independence, they underwent
multifocal or monofocal lens implantation. In older
age group as even the other eye might have almost
lost accommodation because of loss of elasticity of lens
due to the aging process or cataractous changes. As an
alternative to this lost accommodation after cataract
surgery, either multifocal lens or monofocal lens with
near addition spectacles was used according to their
desire.
The difference in age group is statistically insignificant
(P = 0.7922) in both groups. This indicates both groups
have age matching.
In this study, 55% and 65% patients were male, whereas
45% and 35% patients were female, in monofocal group
and multifocal group, respectively. We tried to match
the gender distribution in both the IOL groups. This
difference in the gender distribution of both groups
has no statistical significance (P = 0.5191). Gender
distribution difference does not make any significance
on the postoperative visual outcome.
Similarly, Kumare et al. in their study found no significant
difference between the two groups in term of age and
gender distribution.[5]
Yamauch et al. in 2013 in their study also found that there
is no statistically significance in the difference in terms
of age and sex distribution (P = 0.7442).[6]
In the present study, the majority of the patients that
is 55% had preoperative distant visual acuity in the
range of 6/36 to CF 3 m, followed by 28% patients with
preoperative visual acuity in the range of CF 2 m to
hand movement close to face in both groups. About
30% of patients who had preoperative visual acuity
152

in the range of 6/18–6/24 opted multifocal lens
suggested that these patients would be more conscious
of their visual outcome. The difference in preoperative
distant visual acuity of both groups is statistically not
significant (P = 0.1371).
Our study data showed that preoperatively majority
of the patients were spectacles dependent for near
work activities. Fifty percent of patients of monofocal
group and 35% of patients of multifocal group had
preoperative near vision N12–N18. 10% of patients
of monofocal group and 25% of patients of multifocal
group had preoperative near vision N8– N10 indicated
that these patients were more dependent on spectacles
for distant vision preoperatively. The difference of
preoperative near vision acuity in both groups is not
significant (P = 0.4102).
The study done by Sun et al. in 2012 and Yamauch et al.
in 2013 also stated that the difference in preoperative
distant and near vision is statistically insignificant.[6,7]
All the patients under the study were examined
postoperatively at 3 weeks and 6 weeks.
In every follow‑up, we had examined uncorrected
distant visual acuity (UDVA), uncorrected near visual
acuity (UNVA), contrast sensitivity high and low,
wound healing, corneal clarity, IOL position, and fundus
visibility.
In the present study, UDVA was found to be almost
similar in both groups by the end of 3 weeks. Thirty
percent of patients with monofocal group had 6/6–6/9
vision compared to 25% of patients in multifocal group
had 6/6–6/9 vision and remaining patients in both
groups had slightly reduced vision in Snellen’s vision
chart. There was no difference in gaining distant visual
acuity in patients of both groups (P = 0.9381).
Javitt J et al. had concluded that there was no statistical
significant difference between two groups in mean
uncorrected binocular distance visual acuity. Mean
uncorrected binocular distance visual acuity was
1.0 (20/21) in the multifocal group and 0.9 (20/22) in
the monofocal group (P = 0.446).[8]
Uncorrected near visual acuity was better in multifocal
group by the end of 3rd week of the study. Almost 65%
of the patients in multifocal group had N6–N8 vision.
Remaining 35% in multifocal and 100% in monofocal had
reduced vision in Roman near vision chart. Thus, there is
a highly significant difference between the two groups in
terms of the uncorrected near visual acuity (P < 0.0001).
Two patients of monofocal group had developed near
vision up to N10. On examination, these patients found
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to be more myopic than others, having an axial length
of 24.53 mm and 24.10 mm, respectively. Hence, we
concluded that being myopic, these patients gained
slightly better near vision acuity than others.
Kumare et al. in 2015 in their study found that the
postoperative uncorrected near visual acuity in the
multifocal IOL versus monofocal IOL is 75% and 0%,
respectively, for N6 near vision (P = 0.0000). Hence,
postoperative near vision result of this study is highly
supporting to our study.[5]
Vaggu and Kodepaka in their recent study in 2016
concluded that 15 (60%) patients had uncorrected near
visual acuity (UCNVA) ≥ N12 (mean 0.2 LogMAR) in
the monofocal IOL group and 25 (100%) patients had
UCNVA ≥ N12 (mean 0.01 LogMAR) in multifocal
group postoperatively, which was statistically significant
P < 0.001.[9]
Cilino et al. stated that mean UCNVA in monofocal
and multifocal groups were 0.61 and 0.7 decimal,
respectively. The difference was statistically significant,
and they concluded that multifocal IOLs are better
capable of correcting NVA.[10]
At 6 weeks UDVA analysis in our study showed almost
80% of the patients in both the IOL groups, that is
monofocal as well as multifocal group achieved 6/6–6/9
vision and remaining 20% of the patients achieved
6/12–6/18 vision 6 weeks postoperatively. In a period
of 6 weeks, the distant vision was improved in both
groups which states that factors such as corneal wound
healing, postoperative corneal edema, postoperative
mydriasis and cycloplegia are responsible for reduced
distant vision in the immediate postoperative period.
In multifocal group, the mean monocular UDVA result
which is similar to the values reported by Voskresenskaya
et al. (mean UDVA 0.13 LogMAR) where predominantly
multifocal IOL is implanted monocularly.[11]
Furthermore, in this study, visual acuity outcomes are
comparable to those achieved with several bifocal‑design
diffractive IOLs. However, in our study, mean
UDVA in multifocal group is lower than reported by
Lesieur (mean 0.00 ± 0.01). It is likely that this difference
is due to the older population examined in the present
study (61.15 ± 7.75 years). The optical performance of the
human eye is known to decline with age, with a resultant
reduction in visual acuity for both elderly phakic and
pseudophakic individuals.[12]
At the end of the 6 weeks, uncorrected near visual acuity
in multifocal group had N6–N8 vision in 85% (P < 0.0001).
Remaining 15% in multifocal and 100% in monofocal had
reduced vision in Roman near vision chart.

The visual cortex contains no prewired circuitry that
allows it to digest information from multifocal lenses;
the brain requires a period of adjustment known as
neuroadaptation that involves suppressing near vision
when gazing at distant objects and restricting distance
vision when focusing up close. Hence, the improvement
in near vision acuity is due to neural adaptation that
patients developed in this period of 6 weeks.
The study done by Hashemi and Nikbin showed that at
3 months after surgery the UCNVA in monofocal and
multifocal groups were mean 0.22 LogMAR and mean
0.14 LogMAR respectively after correction of DVA and
the intergroup difference was statistically significant.
Findings in other studies support our result, and they
agree that multifocal IOLs improve UCNVA.[13]
Gimbel et al. in his study, he compared the results of
implantation of monofocal IOL versus multifocal IOL
and found that 91% of patients in multifocal group
achieved good near vision compared to 35% of patients
of monofocal IOL group.[14]
Steinert et al. in their study showed that uncorrected
distance visual acuity was similar between the multifocal
and monofocal implants in the subset with 85% and 91%
of eyes achieving 20/40 or better visual acuity. About
86% eyes developed better uncorrected near vision for
multifocal lens compared to 49% of monofocal eyes
achieving J3 or better.[15]
Brydon et al. in their study found that multifocal group
had better visual acuity than the monofocal group at near
with distance correction in place (70% vs. 43% achieved
J3 or better). The multifocal group also had significantly
better depth of focus. Subjectively, both groups indicated
high levels of satisfaction during the day, at night, and
overall without spectacles in multifocal groups.[16]
In the present study, 20% of patients in multifocal
group and 60% of patients in monofocal group require
spectacles for their near work activities. With correction
near vision acuity was similar in both groups. This 20%
of patients in multifocal group had near vision N10
in Roman near vision chart. Less near vision in these
patients is due to postoperative astigmatism and mostly
due to these patients require more time neuroadaptation
to develop. Because multifocal lenses require greater
adaptation, the amount of adjustment the brain needs
to make between images can be pushed to the limit of
its capability.
In the report by Chiam et al., mean UCNVA were 0.34
and 0.7 decimal in their monofocal and multifocal
groups, respectively. The evidence on NVA was in favor
of multifocal IOLs. In our study, CNVA was similar
in both monofocal and multifocal IOL groups. Other
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similar studies have demonstrated that there are no
significant differences between these groups in relation
to CNVA.[17]

Conclusion
This present study was done for postoperative analysis
of differences in distant vision, near vision and contrast
sensitivity, and also about subjective symptoms
such as halos, glare, and difficulty in night‑time
driving encountered over 6 weeks follow‑up in
phacoemulsification with monofocal posterior chamber
IOL (PC IOL) and phacoemulsification with multifocal
PC IOL groups.
A successful refractive outcome can be obtained with
proper patient selection, motivation and expectation;
accurate preoperative biometry, IOL power calculation;
and also good surgical technique.
Overall, the patients in our study were satisfied with
their distant and near vision and with surgery, although
15% of patients reported mild to moderate halos, glare,
and difficulty in night driving postoperatively. Good
evidence exists that use of multifocal IOLs improves
near vision in 85% of patients without any major adverse
effects on distant vision.
Our study results also showed that patients were
pleased with their IOL performance, and most would
have multifocal IOLs implanted again. The frequency
of spectacle wear was greatly reduced for both distance
and near vision, with 80% of patients having rated
their vision without spectacles to be noticeably better
after each successive surgery. These findings suggest
that multifocal IOLs can improve the quality of life in
active patients who wish to reduce their dependence
on glasses. This technology offers surgeons a feasible
way of meeting patient’s expectations of an improved
lifestyle as the result of reduced spectacle dependence
compared with the standard practice of monofocal IOL
implantation.
In this context, multifocal IOL’s are obviously better
option in most of the cases except professional drivers,
commercial airline pilots, architects, etc. Multifocal
IOLs provide higher subjective satisfaction which
overshadowed the minor side effects such as glare and
halos seen in our patients. Careful patient selection is the
determining factor to achieve better proper functional
visual outcome and patient satisfaction. The use of
multifocal IOLs in cataract surgery also resulted in a
significant reduction in costs for patient’s postoperative
spectacles.
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Abstract:
INTRODUCTION: Children undergoing surgical procedures can experience significant anxiety and
distress during perioperative period. Use of sedative premedication helps to reduce anxiety and
facilitate a smooth induction of anesthesia. Midazolam is the most commonly used premedication
agent with adverse effects such as behavioral changes, hiccups, and paradoxical hyperactive
reactions. Dexmedetomidine, a highly selective α‑2 agonist, has sedative properties.
AIMS AND OBJECTIVES: The aim and objective of this study was to compare the efficacy of
intranasal dexmedetomidine and intranasal midazolam for premedication in pediatric age group for
parental separation anxiety and acceptance of anesthesia mask.
MATERIALS AND METHODS: This study included 60 American Society of Anesthesiologists I–II
patients aged 1–10 years undergoing lower abdominal and lower limb surgeries under caudal epidural
anesthesia. Ethical committee’s clearance and informed consent were obtained. Patients were
allocated into two groups by a computer‑generated randomization table to receive 0.2 mg/kg intranasal
midazolam in Group M and 1 μg/kg dexmedetomidine in Group D intranasally using 1 ml tuberculin
syringe. The Parental Separation Anxiety Scale (PSAS) and Mask Acceptance Scale (MAS) were
assessed by an anesthesiologist blinded to the drug given. Heart rate and oxygen saturation were
monitored till the end of the procedure.
RESULTS: Demographic data were comparable in both groups (P > 0.05). Mean PSAS was 1.2 ± 0.40
in dexmedetomidine group and 1.6 ± 0.56 in midazolam group (P = 0.003). Mean mask acceptance
score (MAS) at the time of induction was 1.7 ± 0.59 in dexmedetomidine group and 2.1 ± 0.58 in
midazolam group (P = 0.02).
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CONCLUSION: Intranasal dexmedetomidine 1 μg/kg is an effective alternative for premedication in
children undergoing anesthesia and it results in better parent separation and better mask acceptance
at the time of induction when compared to intranasal midazolam 0.2 mg/kg without much side effects
or complications.
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Introduction
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hildren undergoing surgical procedures
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distress during the perioperative period.
They are usually uncooperative, fearful,
anxious, or physically resistant, particularly
during the times of parental separation, mask
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application, and venipuncture.[1] Various interventions
used to allay the anxiety of a child during peri‑operative
period are preoperative preparation programs, parental
presence during induction and sedative premedication.
[2,3]
Sedation in preoperative room remains one of the
widely used methods and helps to reduce anxiety,
minimize the emotional trauma, and facilitate a smooth
induction of anesthesia.[1]
Many drugs administered by different routes have been
tried and used for premedication. Oral triclofos, opioids,
and ketamine, etc., used as premedicants gave adequate
sedation but have side effects such as nausea, vomiting,
respiratory depression, increase in salivary, bronchial
secretions, unpleasant and vivid dreams.[4]
Benzodiazepines are the most commonly used group of
drugs for premedication. Midazolam is a water‑soluble,
short‑acting gamma‑aminobutyric acid receptor inhibitor
which is used by multiple routes of administration.
Administered nasally, it has a faster onset of action.
Thus, it gained popularity as a premedicant in children.[5]
However, adverse effects such as postoperative behavioral
changes, hiccups, and paradoxical hyperactive reactions
have been observed.[6] Dexmedetomidine, which is
a highly selective alpha‑2 agonist, has a faster onset
of action with analgesics, has sedative properties,
and it is devoid of respiratory depressive action.
Dexmedetomidine is used for premedication by oral,
intranasal, and intravenous (IV) routes.
Oral route is the most commonly used route for
medication as it has a good acceptance by children and
can be given by unskilled person. However, it has a
longer onset of action and less bioavailability due to
first‑pass metabolism. Unpalatable drugs cannot be
given by this route. IV and intramuscular routes are
painful whereas rectal and sublingual routes have fewer
acceptances by children. Intranasal route is relatively
noninvasive, convenient, and easy, not requiring much of
patient co‑operation with reduced first‑pass metabolism
and fast onset of action.
Hence, in this study, we compared the efficacy of
intranasal dexmedetomidine (1 μg/kg) and intranasal
midazolam (0.2 mg/kg) as premedicants in pediatric
age group in terms of parental separation anxiety and
acceptance of anesthesia mask. The secondary objective
was to observe the occurrence of adverse events such as
bradycardia and desaturation.

Materials and Methods
After obtaining approval from the Institutional Ethics
Committee and informed consent, sixty American Society
of Anesthesiologists I or II children aged 1–10 years,
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undergoing lower abdominal and lower limb surgeries
under caudal epidural anesthesia with sedation between
January 2015 and December 2015, were enrolled and
randomly divided into two groups by a computer‑generated
randomization table into Group M receiving 0.2 mg/kg
intranasal midazolam (up to a maximum 5 mg) and Group D
receiving 1 μg/kg dexmedetomidine intranasally using
1 ml tuberculin syringe with children in recumbent
position 45–60 min before shifting them to operating
room (OR). Exclusion criteria were children with a known
allergy or hypersensitive reaction to dexmedetomidine or
midazolam, cardiac arrhythmia, congenital heart disease,
running nose, and mental retardation.
Baseline heart rate (HR) and oxygen saturation (SpO2)
were noted and monitored for every 5 min after
administration until patients were transferred to OR. To
avoid bias, all observers and attending anesthesiologists
were blinded for the study drug given. Parental
separation anxiety and mask acceptance were assessed
by the attending anesthesiologist.
Parental separation anxiety was assessed using the
Parental Separation Anxiety Scale (PSAS), which is a
4‑point scale.
1. Easy separation
2. Whimpers but easily reassurable
3. Cries and cannot be easily reassured but not clinging
to parents
4. Crying and clinging to parents.
The child’s ability to accept the anesthesia mask
during induction in the OR was measured using Mask
Acceptance Scale (MAS).
1. Excellent (unafraid, cooperative, accept mask readily)
2. Good (slight fear of mask, easily reassured)
3. Fair (moderate fear of mask, not calmed with
reassurance)
4. Poor (terrified, crying or combative).
Further, the monitors were attached and patients were
induced using sevoflurane and IV. cannula secured.
After induction, all patients were given caudal epidural
anesthesia using 1 ml/kg body weight of 0.25% bupivacaine
and maintained with O2+ N2O using a face mask. Adverse
events, if any, were noted till the end of the procedure.
Sample size was calculated by considering the incidence
of satisfactory mask induction of dexmedetomidine
sedation as 53% and that of midazolam as 18%,[7] with
Type I error rate α =0.05 and Type II error rate β = 0.02
with a power of 80%. Wilcoxon rank‑sum test was used to
determine difference between the two groups for means
of the PSAS and mask acceptance scale. Quantitative data
such as HR and SpO2 were analyzed using Student’s
t‑test. P < 0.05 was considered statistically significant.
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Results
In our study, demographic characteristics were
comparable in both groups and there was no
statistically significant difference (P > 0.05) between
the groups [Table 1]. Preprocedure mean HR, baseline
mean SpO2, and mean SpO2 after the administration of
premedication were comparable in both the groups.
The mean PSAS was 1.2 + 0.40 in dexmedetomidine group
and 1.6 + 0.56 in midazolam group which is statistically
significant with P = 0.003. The mean mask acceptance
score (MAS) at the time of induction was 1.7 + 0.59 in
dexmedetomidine group and 2.1 + 0.58 in midazolam
group which is statistically significant (P = 0.020).
Only 2 (6.6%) children in dexmedetomidine group
had MAS > 2 when compared to 6 (20%) children in
midazolam group [Table 2].

Discussion
Pediatric patients undergoing surgery can experience
significant anxiety and distress during the perioperative
period which can lead to negative response
postoperatively. Kain demonstrated that 54% of their
patients had negative behavioral patterns at 2 weeks and
20% continued to have these patterns up to 6 months.[8]
The beneficial effects of midazolam as a premedicant
include sedation, anxiolysis, and amnesia. However,
midazolam is associated with respiratory depression
and lacks analgesic property. An increased incidence of
adverse postoperative behavioral changes, hiccups, and
paradoxical reactions have also been observed.

Table 1: Demographic data
Parameters
Age (years)
Sex (male:female)
Weight (kg)
Hb %

Group D
2.8±1.8
30 (6:24)
11.6±3.32
12.1±1.19

Group M
3.2±2.22
30 (4:26)
12.8±3.99
11.9±1.48

P
0.435
0.488
0.217
0.518

Hb: Hemoglobin

Table 2: Parental Separation Anxiety Scale and MAS
PSAS
MAS

Group D
1.2±0.40
1.7±0.59

Group M
1.6±0.56
2.1±0.58

P
0.003
0.020

PSAS: Parental Separation Anxiety Scale

respectively. [10] Hence, we decided to administer
0.2 mg/kg midazolam as premedicant by intranasal
route. Intranasal dexmedetomidine has been used in
doses ranging from 0.5 to 1.5 μg/kg. In a comparative
study by Yuen et al., it was shown that 75% of the children
in dexmedetomidine 1 μg/kg group had satisfactory
sedation when compared to 59.4% in 0.5 μg/kg group.[11]
Ghali et al. showed that dexmedetomidine is effective and
safe intranasally in 1 μg/kg dose. Hence, we decided to
use 1 μg/kg dexmedetomidine intranasally.[12]
Dexmedetomidine is known to decrease sympathetic
outflow and circulating catecholamine levels and therefore
would cause a decrease in HR. In a pharmacokinetic study
of IV dexmedetomidine in children, it was shown that
0.66–1 μg/kg IV dexmedetomidine, given over 10 min,
produced a significant reduction of HR >15% compared
with baseline.[13]

Intranasal application is a relatively noninvasive,
convenient, and easy route of administration, not
requiring patient cooperation as would be the case for
swallowing the medication in oral route or retaining it
sublingually. Intranasal administration has faster onset
of action and also reduces first‑pass metabolism.

In our study, HR was decreased by 2% from baseline
at 10 min and 9.1% from baseline at 30 min after
intranasal dexmedetomidine premedication. Similarly,
HR was decreased by 8.8% from baseline at 30 min
after intranasal midazolam premedication [Figure 1].
In a comparative study of intranasal dexmedetomidine
with oral midazolam by Yuen et al., HR was decreased
by 11.1% and 16.4% from baseline in patients who
received 0.5 and 1 μg/kg intranasal dexmedetomidine,
respectively, during the 1st h after the administration
of the drug. However, these effects were clinically
insignificant, and no intervention was required.[11]
In another similar comparative study by Akin et al.,
reduction in HR of 6.7% from baseline in the intranasal
dexmedetomidine and 7% from baseline in the intranasal
midazolam group was noted.[7]

Intranasal midazolam has been used in various
doses (0.01–0.5 mg/kg) as a premedicant. Davis et al. in
a dose‑finding study of intranasal midazolam showed
that the percentage of satisfactory separation (91%
vs. 90%) and induction scores (60% vs. 80%) were
comparable in case of 0.2 mg/kg and 0.3 mg/kg dose,

There was no evidence of oxygen desaturation,
respiratory depression, or apnea in our study, which was
similar to the study done by Davis et al, on 88 children,
which indicates that the doses used for both intranasaladministered midazolam and dexmedetomidine are
safe and comparable to the findings of other studies.[10,11]

Dexmedetomidine is a newer α‑2 agonist with a more
selective action and a shorter half‑life compared
to clonidine. There is increasing evidence that
dexmedetomidine is an effective and safe sedative in
children and has analgesic property.[9] It also reduces
anesthetic requirement and does not cause respiratory
depression.
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In our study, the baseline mean SpO2 was 99.1% in
midazolam group which was comparable to 99.2% in
dexmedetomidine and the difference was not statistically
significant. None of the patients in both groups had
SpO2 <95% at any point of time during preprocedural
monitoring [Figure 2]. Similarly, in a comparative study
between intranasal midazolam and dexmedetomidine,
SpO2% was comparable and none of the patients had
SpO2 <95% at any point of time.[7]
We also evaluated parental separation anxiety in
children. Parental separation anxiety has been assessed
by different scales by different authors. Yuen et al. have
also evaluated parental separation anxiety.[11] Ghali et al.
used a 3‑point scale[12] and Akin et al. used a 4‑point scale
at 30 min[7] for parental separation anxiety. In our study,
we decided to assess PSAS using a 4‑point scale.
Our results show that a dose of 1 μg/kg intranasal
dexmedetomidine premedication is capable of
producing a satisfactory PSAS when compared to
0.2 mg/kg intranasal midazolam (P = 0.003) [Figure 3].
This was similar to a study done by Sheta et al.[14] who
compared 72 children and found that children in
dexmedetomidine group were significantly more
sedated than midazolam group when they were
separated from their parents (P = 0.002). Recently,
Akin et al.[7] conducted a study comparing intranasal
midazolam and dexmedetomidine on children, aged
between 2 and 9 years. Doses similar to that utilized in
our study were utilized and administered approximately
45–60 min before the induction of anesthesia. They
reported that there was no evidence of a difference
between the groups in anxiety score (P = 0.56) upon
separation from parents.
Many authors have evaluated behavior of
the child while entering and/or quality of mask
acceptance. [7,14] We assessed acceptance of mask
and behavior under sedation. In a study conducted
to compare midazolam and dexmedetomidine for
premedication in children undergoing complete dental
rehabilitation,[14] Sheta et al. observed that children
in dexmedetomidine group were significantly more
sedated and had satisfactory compliance with mask
application (80.6% vs. 58.3% [P = 0.035]).
Faritus et al. studied the effect of dexmedetomidine and
midazolam on sixty children[13] and showed a better effect
on the mask acceptance behavior (mean mask acceptance
score of 2.58 ± 0.6 and 1.6 ± 0.67 for midazolam and
dexmedetomidine, respectively; P < 0.05). Our results
show that the mean mask acceptance score (MAS) at
the time of induction in dexmedetomidine group was
1.7 + 0.59 when compared to 2.1 + 0.58 in midazolam
group, which is statistically significant (P = 0.020). Hence,
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we found that intranasal dexmedetomidine provides
better mask acceptance score than intranasal midazolam
in children.
Our study did not specifically address the issues of
the patient acceptance of the drug. In a study done
by Sundaram comparing intranasal midazolam
and intranasal dexmedetomidine, seven children
receiving midazolam were noted to become euphoric
or restless after premedication, but none after
dexmedetomidine.[15]
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Conclusion
In our study, we conclude that intranasal
dexmedetomidine 1 μg/kg is more effective and
a safe alternative for premedication in children
undergoing lower abdominal surgeries under caudal
epidural anesthesia and it allowed better parent
separation and better mask acceptance at the time of
induction when compared with intranasal midazolam
0.2 mg/kg without causing much side effects or
postoperative complications.
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ABSTRACT
Background: Potassium is an extremely crucial element in maintaining the normal charge between intracellular and
extracellular space. Normal cellular function is maintained through potassium homeostasis. The normal range of
plasma potassium is 3.5 to 5.1 mmol/L. The deviation both hypo and hyperkalaemia are associated with
cardiovascular diseases especially cardiac arrhythmia. The objective was to study the association of hypokalaemia on
cardiovascular diseases.
Methods: During this one year of retrospective study socio-demographic profile of the patients were collected from
the medical record section of hospital. The participants were grouped into four classes based on the serum potassium
levels as, Group A: < 2 mmol/L, group B: 2-2.49 mmol/l, group C: 2.5 - 2.9 mmol/L, group D: 3 - 3.49 mmol/L and
group E (control group) 3.5 to 5.1 mmol/L. The participants were also grouped as those suffering from cardiovascular
diseases and those with non-cardiovascular diseases.
Results: In our study 4818 records were categorized into 5 groups including control group. Males (61.35%) were
slightly more than female (38.65%). The mean age group was 43±4 years. Results revealed that there was positive
association between the sexes. Females were more commonly associated as compared to males. Hypokalaemia among
cardiovascular diseases was only 22.2% as compared to non-cardiovascular diseases. The mean systolic (142±8) and
diastolic Blood pressure (92±2) among cardiovascular diseases was slightly higher as compared with the noncardiovascular diseases.
Conclusions: Hypokalaemia is significantly associated with myocardial infarction when compared with other
disorders. Hypokalaemia was more commonly associated with cardiovascular diseases as compared with noncardiovascular diseases.
Keywords: Arrhythmias, Cardiovascular diseases, Hypokalaemia, Potassium

INTRODUCTION

a condition in which concentration of potassium in blood
is lower than 3.6 mmol/L.

Globally millions of deaths are caused due to sudden
cardiac arrest and these are elevated by interplay between
substrate and triggering factors, of which hypokalemia in
heart cell is the major risk factor.1 Hypokalemia refers to

Causes of hypokalemia are: Depletion of potassium due
to increased loss of potassium as well as decreased intake
of potassium, potassium shift in case of administration of
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catecholamines, insulin and beta- adrenoceptor agonists.
Hypokalemia accounts for more than 20% of hospitalized
patients suffering from cardiac rhythm, blood pressure
and cardiovascular morbidity rate resulting in increased
mortality.2 The present retrospective study was carried
out to investigate the effect of hypokalemia on
cardiovascular diseases among patients admitted in
tertiary care hospital in north Karnataka.
METHODS
This was a 1 year retrospective hospital based study
carried out at a tertiary care hospital in north Karnataka.
The study participants whose serum potassium level up to
5 mmol/l were included in the study. A total sample size
of 4818 who fit into the inclusion criteria were grouped
into 5 categories including the control group. Group A
constituting potassium values less than 2 mmol/L, group
B contains potassium levels 2 to 2.49 mmol/l, group C
contains potassium levels 2.5 to 2.9 mmol/L group D
contains potassium levels 3 to 3.49 mmol/L and group E
contains normal levels of potassium values for control
group. The following data were collected from the
records i.e. patients demographic profile, primary
diagnosis, symptoms, laboratory test results, treatment,
potassium supplementation, surgeries, and other
morbidity conditions.
The data was analyzed using the percentage with regard
to age distribution comprising of 4 groups, group 1: <20
years, group 2: 20-40 years, group 3: 41-60years, and
group 4: >60 years. Hypokalemia patients are grouped
into two classes with regards to primary diagnosis as
those with cardiovascular diseases and those with noncardiovascular diseases like cancer, gastrointestinal,
genito-urinary, respiratory and other disorders. Results
were analyzed by χ2 test applied across the five groups of

patients studied comparing groups A, B, C and D
individually with normokalemic subjects. P value less
than 0.05 was taken as statistically significant.
RESULTS
Out of total 4818 cohorts, males (61.35%) were slightly
more as compared to females (38.65%). The mean age of
the cohort was 43±4 years. Majority of them belonged to
age group of 41-60 years (36.4%) while <20 years were
compromised only 9.6%. Co morbidities associated with
hypokalemia were cancer (100%), cardiovascular
diseases (72.2%), gastrointestinal diseases (80.3%),
genito-urinary diseases (83.5%), respiratory diseases
(81.6%) and other diseases (75%).
There was positive association between the hypokalaemia
and sex, hypokalaemia <2.5mmol/l was more among
females as compared to males. The association was
statistically significant with p value <0.05.
Collected data were also distributed with respect to
patients age, on analysis we found age group between 40
to 60 and above 60 years were most affected by
hypokalaemia as compared to adults between 20 to 40
years of age. Less than 20 years of age groups individuals
were least affected with 9.6%. The association was
statistically insignificant.
The prevalence of cardiovascular diseases was 22.2%.
Hypokalaemia seen among of cardiovascular diseases
was 16.3%. The mean age was 42±2years, mean systolic
blood pressure 142±8, mean diastolic blood pressure
92±2 and mean BMI was 24±3, among cardiovascular
diseases as compared with non-cardiovascular diseases
patients. Hypokalaemia was significantly associated with
myocardial infarction with p value less than 0.02.

Table 1: Distribution of participants based on the serum potassium level.
Set
Potassium value (mmol/l)
Numbers
Males
Females
<20 years
21-40years
41-60 years
>60 years
Cardiovascular
Angina pectoris
Arrythmia
Myocardial Infarction
Cardiac Insufficiency

Hypokalemia
Less than 3.5
4618
2816 60.2%
1802 58.9%
442
9%
1079 24
1666 36
1430 31
39
22.2%
9
16.6%
8
14.8%
18
33.3%
4
7.4%

Normal
3.5-5.5
200
140
60
21
40
86
55
15
4
6
3
2

Total

4.7%
3.2%
10%
20%
43%
27%
27.7%
7.4%
11.1%
5.6%
3.7%

4818
2956
1862
463
1119
1752
1485
54
13
14
21
6

Chi square and p value
61.35
38.65
9.6%
23.2
36.4
30.8

χ2 was 11.412, DF was
4 and P value is 0.022.

24%
24%
38.9%
11.1%

χ2 test is 35.315 DF is
20 and P value 0.018.

χ2 was 15.321, DF is 12
and P value is 0.224.
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Table 2: Distribution of subjects as per the presence of cardiovascular diseases with
the non-cardiovascular disease patients.
Set
Numbers
Potassium value
(mmol/l) Less than 3.5
Males
Females
<20 years
21-40years
41-60 years
>60 years
Mean AGE
Mean SBP
Mean DBP
Mean BMI

Cardiovascular
diseases
54
1.1%

Non-cardiovascular
diseases
4764
98.8%

39

200

77.8%

239

2928
1836
461
1111
1742
1479
51±4
124±6
76±4
22±2

61.5%
38.5%
9.7%
23.3%
36.6%
31%

2956
1862
463
1119
1752
1485
NA
NA
NA
NA

22.2%

28
51.8%
26
48.1%
2
3.7%
8
14.8%
10
18.5%
6
11.1%
42±2
142±8
92±2
24±3

Total

Chi square and p value

4818

61.35
38.65
9.6%
23.2
36.4
30.8
NA
NA
NA
NA

χ2 was 11.412, DF was 4
and ‘P’ is 0.022.
χ2 was 15.321, DF is 12
and P value is 0.224.

DISCUSSION

CONCLUSION

In this retrospective cohort study majority of the
hypokalemia patients were male as compared to female.
The findings were similar to the studies carried out by
Paul Milliez et al in France among cardiovascular
patients with aldosterone.3 Our study revealed that
hypokalemia was seen in only 22.2 percent of
cardiovascular diseases patients whereas the recent
studies carried out by Mulatero et al and E. BornFrontsberg et al revealed that hypokalemia was seen in
more than 50% of cardiovascular diseases.4 Hypokalemia
is associated with decrease in myocardial membrane
permeability resulting in arrhythmia and sudden cardiac
arrest which is similar to our results.5

That although hypokalemia was significantly associated
among cardiovascular diseases there is a need to consider
other co morbidities and effect of diuretics and other
medications on hypokalemia.

It has been reported that hypokalemia is independently
associated with severity of arrhythmias in patients with
acute myocardial infarction, and chronic hypokalemia is
not associated with higher incidence of intra operative
dysrhythmias.6,7 In the present study only 6% of
hypokalemic patients were suffering from cardiovascular
disorders. The prevalence of myocardial infarction was
higher in the present study as compared with other
cardiovascular diseases. A recent study conducted by
Catena et al also revealed that cardiovascular diseases
was significantly associated with primary aldosterone
level and essential hypertension.8
Mean systolic and diastolic blood pressure among
cardiovascular diseases was higher as compared to noncardiovascular
diseases
participants.
Myocardial
infarction was statistically associated with hypokalemia
as compared to other complications. This is similar to
study carried out by Heally and Down which revealed
that there was only hypokalemia was more commonly
associated with primary cardiovascular diseases.9,10
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BACKGROUND AND OBJECTIVES: Dengue fever a mosquito borne viral infection poses an serious
situation due to lack of antiviral drugs or vaccine.[1] Worldwide, an estimated 2.5 billion people are
at risk of infection.[2] It is estimated that more than 50 million infections occur each year, of which
500,000 hospitalizations are of dengue haemorrhagic fever with the case fatality rate exceeding 5%
in some areas. The objective of this research was to study the clinical profile in different serological
diagnostic parameters of dengue fever.
METHODOLOGY: The present study was conducted in Department of Medicine, KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum In patients with dengue fever from January
2014 to December 2014.The study design was one year cross-sectional study. A total of 180 dengue
fever patients were studied.
RESULTS:
•

Out of 180 patients 72.22% of the patients were males and male to female ratio was 2.6:1

•

In the study all the patients presented with fever (100%).

•

In this study 127 (70.56%) patients presented with melaena, the p value was 0.025

•

In the present study 113 (62.78%) patients presented with rash. p = 0.045.

•

Platelet count of 20000 to 49999/cumm was in 51 patients (28.33%) with a p = 0.010.

•

In this study serum creatinine levels were raised in 15% of the patients and the value was p = 0.029

CONCLUSION AND INTERPRETATION: The findings of this study highlight that clinical profile of
dengue fever based on clinical features viz. rash, and laboratory parameters that is, platelet count,
serum creatinine which showed significant variations in different dengue serological tests.
Keywords:
Dengue, platelets, serum creatinine
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engue fever (DF), a mosquito‑borne viral
infection, poses an serious situation
due to lack of antiviral drugs or vaccine.[1]
Worldwide, an estimated 2.5 billion people
are at a risk of infection.[2] It is estimated that
more than 50 million infections occur each
year, of which 500,000 hospitalizations are
of dengue hemorrhagic fever with the case
fatality rate exceeding 5% in some areas.[1‑4]
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License, which allows others to remix, tweak, and build upon the
work non‑commercially, as long as the author is credited and the
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India is one of the countries in the
South‑East Asian region regularly
reporting the incidence of DF outbreaks
and may soon transform into a major niche
for dengue infection in the near future. The
first confirmed report of dengue infection
in India dates back to the 1940s.[5] Several
fatal cases have been reported in India.[6‑9]
Until the mid‑1990s, dengue was reported
from only three of the four South Indian
states, Karnataka being one among them.
All the four serotypes of the virus have
been in circulation and documented.[10]
How to cite this article: Morlawar R, Kothiwale VA.
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diagnostic parameters of dengue fever. Indian J Health
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Dengue is transmitted by several species of mosquito
within the genus Aedes, principally Aedes aegypti. The virus
has four different types; infection with a given type usually
confers lifelong immunity to that type, but only short‑term
immunity to the others. Subsequent infection with a
different type increases the risk of severe complications.[11]
The incubation period is 3–10 days, the illness starts
with high fever, which is typically accompanied by
headache, myalgia, arthralgia, and characteristic
maculopapular skin rash. Mostly, the symptoms
recover spontaneously. In a small proportion of cases,
the disease progresses to a more severe life‑threatening
form which is characterized by hemorrhage, severe
thrombocytopenia, and leakage of blood plasma, or to
dengue shock syndrome.[11]

Materials and Methods
• The present study was conducted at the Department
of Medicine, KLES Dr. Prabhakar Kore Hospital and
Medical Research Centre, Belgaum, in patients with
DF from January 2014 to December 2014
• This was a 1‑year cross‑sectional study
• Patients with DF admitted in the wards of Medicine
Department were included in the study
• A total of 180 DF patients were studied.

Inclusion criteria

• Patients with confirmed dengue infection with either
one of the following:
• Isolated NS1 positive (IgM and IgG negative)
• Isolated IgM positive (NS1 and IgG negative)
• Isolated IgG positive (NS1 and IgM negative)
• Both IgM and IgG positive (NS1 negative)
• Patients’ age more than 18 years with confirmed
dengue infection.

Exclusion criteria

• Patients with other coinfections, mixed infections,
and known case of liver disease.

Ethical clearance

Prior to the commencement, the ethical clearance was
obtained from the Institutional Ethics Committee,
Jawaharlal Nehru Medical College, Belgaum.

Informed consent

Patients fulfilling the selection criteria were explained
about the nature of the study, and a written informed
consent was obtained.

Investigations

The data regarding the following investigations of
the selected patients from case records done for the
diagnosis and management of DF were documented in

a predesigned pro forma dengue serology.
• Platelet count
• Serum creatinine.

Outcome variables
Dengue serology

The cases were isolated according to the positive
dengue serology and were divided into four cohorts
as follows:
• NS1 positive
• IgM positive
• IgG positive
• Both IgM and IgG positive.

Statistical analysis

The data obtained were coded and entered into Microsoft
Excel Worksheet (Annexure III). The categorical data
were expressed as rates, ratios, and proportions,
and comparison was done using Chi‑square test or
Fisher’s exact test. The continuous data were expressed
as mean ± standard deviation. In case of more than
three means, one‑way ANOVA test was used for the
comparison. A probability value (“P” value) of ≤0.05
at 95% confidence interval was considered statistically
significant.

Results
Distribution of patients according to the sex and
dengue serology

In the present study, 72.22% of the patients were males.
The male‑to‑female ratio was 2.6:1. Most of the males
were IgG positive (80.33%) while most of the females
were diagnosed IgM positive (50%). However, the
difference was statistically insignificant (P = 0.182).

Distribution of patients according to the fever and
dengue serology
In the present study, all the patients presented with
fever (100%).

Distribution of patients according to the melena
and dengue serology

In this study, 127 (70.56%) patients presented
with melena, and of these, maximum patients
were IgM and IgG positive (77.42%) and NS1
positive (74.47%) compared to IgG positive (67.21%)
and IgM positive (30%). This difference was statistically
significant (P = 0.025).

Distribution of patients according to the rash and
dengue serology

In the present study, 113 (62.78%) patients presented
with rash. Further, maximum patients with NS1
positive (74.47%), IgM positive (70%), and both IgM
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and IgG positive (66.13%) had rash compared to IgG
positive (49.18%). This difference was statistically
significant (P = 0.045).

Distribution of patients according to the platelet
count and dengue serology

In this study, 32.26% of the patients with both IgM and
IgG positive had a platelet count of <20,000/cumm
compared to 21.18% of the patients with NS1 positive
and 14.75% with IgG positive and no patients of IgM
positive had platelet count <20,000/cumm (P = 0.010)
[Graph 1].

Association of rash with platelet count

In the present study, significantly higher number of
patients with platelet count of <20,000/cumm had
rash (64.10%; P = 0.012).

Distribution of patients according to the serum
creatinine levels and dengue serology

In this study, serum creatinine levels were raised in
26.23% of the patients with IgG positive compared to
8.51% of the patients with NS1 positive and 11.29%
with both IgM and IgG positive, while none of the
patients with IgM positive had raised serum creatinine
levels (P = 0.029) [Graph 2].

Discussion
To date, several studies[12‑15] have reported the clinical
profile of DF using either IgM with IgG or NS1. Hence, the
present study was an attempt to evaluate and correlate the
clinical profile and laboratory parameters of DF patients
with different serological diagnostic parameters.
The present 1‑year cross‑sectional study was conducted
in the Department of Medicine, KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum,
from January 2014 to December 2014. A total of 180 DF
patients confirmed through dengue serology with either
NS1 antigen or IgM and/or IgG antibody were studied.

Graph 1: Distribution of patients according to the platelet count and dengue
serology
180

Demographic data
In the present study, male preponderance was noted
with 72.22% of the males. The male‑to‑female ratio
was 2.6:1. Maximum males were IgG positive (80.33%)
compared to females who were IgM positive (50%), but
the difference was statistically insignificant (P = 0.182),
suggesting that all the four tests were equally effective
among both the genders despite male preponderance.
An Indian study by Padbidri et al. [8] documented
male:female ratio of 1.26:1.
In this study, the most common age group was
18–30 years comprising nearly half of the study
population (50.56%). The mean age of the study
population was 32.96 ± 12.79 years, and median age was
30 years with youngest patient being 18 years and oldest
being 74 years. These findings were similar to that of the
study from AIIMS by Sharma et al.[16] who reported a
median age of 26.3 years and also similar to the Mexico
study by Navarrete‑Espinosa et al.,[17] that is, 26.9 years.

Clinical presentation
In the present study, fever was the universal symptom
present in 100% of the cases. Similar findings were
reported in other Indian studies by Sharma et al.[16] from
AIIMS and V. S. Padbidri et al.[8] in Mangalore who found
fever in all the patients.
Further, patients with rash were significantly higher in
number of NS1 positive (74.47%), compared to other
serology with a final P = 0.045. These findings prompt
the physician for further assessment to evaluate the risk
of bleeding and treat accordingly in patients.

Laboratory parameters
Sharma et al. [16] studied an outbreak of dengue
hemorrhagic fever in Delhi and observed that, out of
98 patients, 94 (95.91%) had platelet count <1,00,000/mm3
and 43.8% had severe thrombocytopenia, i.e., platelet
count <20,000/mm3.

Graph 2: Distribution of patients according to the serum creatinine levels and
dengue serology
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In this study, platelet count was studied in different
serologies which showed that both IgM and IgG positive
had significantly higher number of patients with severe
thrombocytopenia (<20,000/cumm), that is, 32.26%
compared to other serology as shown in results with
significant P = 0.010.
These findings propose a strong association of severe
thrombocytopenia with IgM and IgG and provide
clue for the vigorous management to avoid further
complication of bleeding. This was evident as there
was a positive association between platelet count and
rash (P = 0.012).
However, in patients with IgM positive, 40% had
platelet count of >1,00,000/cumm compared to others.
These findings provide a hint that patients presenting
with NS1 positive and both IgM and IgG positive
are more likely to develop severe thrombocytopenia
compared to the other two serologies. These findings
indicate the role of different serological tests
in determining thrombocytopenia and risk of
bleeding which will help the treating physician in
early identification, confirmation, and initiation of
treatment so as to avoid the further consequences and
complications of the DF.
A study by Kulkarni et al.[18] from Karnataka tried to
evaluate the association of platelet counts against NS1
and IgM/IgG in dengue infections. Of the 320 cases,
thrombocytopenia was more consistently associated
whenever NS1 was detected compared to antibody
detection (P < 0.001).

clinical examination, and laboratory parameters. Clinical
features, namely, melena, and laboratory parameters,
that is, platelet count and serum creatinine showed
significant variations in different dengue serological
tests.
Overall, the present study confirms variation in the
clinical profile of DF within the different serological
tests which is presumed to be helpful for the treating
physician in case management and identification of
patients who should be closely monitored.
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Effect of denture adhesive and its
forms on microbial colonization in
diabetic and nondiabetic complete
denture wearers: An in vivo study
Ruta Jadhav, Sounyala Rayannavar, Raghunath Patil, Vinuta Hiremath,
Sumati A. Hogade1
Abstract:
PROBLEM: Denture adhesives are known to enhance the retention and stability in denture wearers,
especially in patients with resorbed ridges. However, dentists hesitate to prescribe them fearing
denture adhesive‑induced oral microbial infections or hyperplasia in the oral cavity.
AIM: The aim of this was to evaluate and compare the effect of denture adhesives and its forms on
the microbial colonization of diabetic and nondiabetic edentulous patients using complete dentures.
METHODOLOGY: Forty subjects were included in the study (Group A: 20 diabetics and Group B:
20 nondiabetics). After 2 weeks of complete denture insertion, samples were collected from the hard
palate and buccal shelf areas for baseline microbiological analysis. Colony forming unit (CFU) counts
were calculated on blood agar after 48 h of incubation. Ten subjects per group were prescribed with
denture adhesive powder form and other 10 subjects with paste form, which was used for 1 month.
After 1 month, subjects were recalled and CFU were evaluated.
RESULTS: The difference obtained between the CFU counts for T0 and T1 of both the groups;
Group A and Group B showed no significant difference. As shown by the dependent t‑test, there
was a slight increase in the CFU counts of palatal area as compared to the buccal shelf area and
increased counts for the paste form of denture adhesive as compared to the powder form of denture
adhesive. However, these differences were statistically insignificant (P > 0.05).
CONCLUSIONS: Microbial colonization of diabetic patients was far more than the nondiabetic patients.
Denture adhesives had no effect on the microbial colonization when used for 1 month for both the
groups. Furthermore, the microbial colonies were found to be slightly increased for hard palate and
for the paste form of denture adhesive, however, statistically not significant.
Keywords:
Denture adhesive, diabetes, retention, microbial colonization

Introduction
Department of
Prosthodontics, KLE
VK Institute of Dental
Sciences, 1Department
of Microbiology, JNMC,
Belagavi, Karnataka, India
Address for
correspondence:
Dr. Ruta Jadhav,
Department of
Prosthodontics and
Crown and Bridge,
KLE V. K. Institute of
Dental Sciences, Belagavi,
Karnataka, India.
E‑mail: rutanov5@
yahoo.co.in

F

or prosthetic rehabilitation of patients
using removable prosthesis, increased
importance is given to improve the retention
and stability of the dentures.[1] The retention
in complete denture is a matter of great
satisfaction to the dentist and of utmost
interest to the patient. It not only enhances
its stability but also helps meet various
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Creative Commons Attribution‑NonCommercial‑ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non‑commercially, as long as the author is credited and the
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psychologic problems encountered by
the patient during reeducating period or
learning. Therefore, retention supplementing
stability will achieve a final denture which
satisfies the physical, physiological, and
psychological needs of the patients.
Moreover, in certain conditions, such as
patients with diabetes mellitus and Sjogren’s
syndrome, those who are under medication
or radiotherapy that may lead to xerostomia
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Hiremath V, Hogade SA. Effect of denture adhesive
and its forms on microbial colonization in diabetic and
nondiabetic complete denture wearers: An in vivo study.
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or bone resorption, and patients who are bedridden or
with poor dexterity, denture retention, and stability
may not be ideal and may require frequent adjustments.
Denture adhesives are used by the patients to increase the
retention and stability of complete denture, support the
patient psychologically, and improve the chewing and
masticatory ability by making their use more acceptable.
Some of the other benefits of denture adhesives are (1)
increased denture stability, (2) improved chewing
ability, (3) improved comfort and confidence, (4)
alleviation of denture sore spots, (5) reduced collection
of food under dentures.[2]
Many dentists hesitate to prescribe denture adhesives,
thinking that it indicates their failure to provide an
adequate denture to the patient. Furthermore, dentists
fear that denture adhesives cause soft tissue hyperplasia
and increased ridge resorption. Concerns about the
denture adhesive misuse and the potential deleterious
effects that they may have on oral health on the part
of the professional and dental educators is valid only
with respect to ill‑fitting dentures.[2] There is limited
documentation indicating that the use of these materials
may be deleterious or harmful and the early literature is
replete with speculations and myths.[1]
Denture stomatitis has been mainly associated with
Candida albicans. Denture stomatitis is also associated
with denture trauma, which may be alleviated or reduced
to some extent using a denture adhesive or a soft lining
material.[2] Certain denture adhesives are also known to
be inhibitory to C. albicans, which may be attributed in
part to the low pH of the denture adhesives.[3]
There is high affinity of microbial species to adhere
to, and subsequently colonize, denture acrylic resin
material. [4] Different forms of denture adhesives,
for example, powder and paste, may affect the
microbial adhesion on the denture surface and influence
their colonization. Diabetics also have an increased
predisposition to the occurrence of microbial infections
and candidiasis, which is associated with poor glycemic
control and therapeutic dentures. Diabetes mellitus
is a chronic metabolic disease which causes several
disorders. Colonization of microorganisms is more
prevalent in people with diabetes mellitus. Studies have
shown a higher prevalence of candidal colonization in
the oral cavity of diabetics compared with nondiabetic
patients.[5] Hence, it is fairly evident that the combination
of denture and diabetes in the patients can increase the
microbial count in diabetic patients.[1,2]
Because of the high rates of diabetes mellitus in the
elderly Indian population, many studies have been
done to evaluate the prevalence of oral infections in
these patients. However, there is an obvious lack of the
132

studies done for the isolation of microbial species in
the patients using powder and paste forms of denture
adhesives. The present in vivo study was designed to
evaluate and compare the effect of denture adhesives
and its forms on the microbial count of diabetic and
nondiabetic edentulous patients using complete
dentures.

Methodology
Forty subjects were included in the study (Group A:
20 diabetics and Group B: 20 nondiabetics). The diabetic
status of the patients was determined by the history of
previous diagnosis of diabetes and the blood glucose
levels were also determined using calorimetric method
before the sample collection. The patients were assessed
as nondiabetics and diabetics on the ground of fasting
plasma glucose levels (normal = <110 mg/dl).
Both the groups were further divided into 4 subgroups:
• GROUP 1A: Diabetic patients who were given
denture adhesive in powder form (n = 10)
• GROUP 1B: Diabetic patients who were given denture
adhesive in paste form (n = 10)
• GROUP 2A: Nondiabetic patients who were given
denture adhesive in powder form (n = 10)
• GROUP 2B: Nondiabetic patients who were given
denture adhesive in paste form (n = 10).
The patients received their new conventional complete
maxillary and mandibular dentures which were
fabricated following a standardized protocol. After
2 weeks of complete denture insertion, samples were
collected from the hard palate and buccal shelf areas
for baseline microbiological analysis using sterile cotton
swab [Figures 1 and 2]. The colony forming unit (CFU)
counts were calculated on blood agar after 48 h of
incubation at 37°C. Ten subjects per group were given
denture adhesive powder form and ten subjects per

Figure 1: Sample collected from the hard palate after 2 weeks of denture insertion
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group were given denture adhesive paste form to be
used for 1 month. All the patients were instructed to
clean their dentures using water and brush only. Only
water, with no denture cleansers or antiseptic soap, was
allowed during the study testing period. Patients were
demonstrated about the correct method of application
of denture adhesive powder (denture adhesive powder
to be sprinkled 2 mm away from the borders of the
wet denture evenly) and denture adhesive paste
(three pea‑sized drops of denture adhesive paste to be
dispensed on to the intaglio surface of wet denture and
to be spread out evenly using patient’s finger and then
to be inserted into the mouth) [Figures 3 and 4].
After 1 month, subjects were recalled and samples were
collected from the same areas; hard palate and buccal
shelf area and CFU counts were evaluated in the same
fashion and sent to the microbiological laboratory for
evaluation.

Microbiological evaluation

sample were prepared to 10‑5 [Figure 5]. One hundred
microliter of the diluted samples was inoculated on
blood agar plates using micropippete [Figure 6].
These plates were incubated for 48 h at 37°C, with
plate in aerobic condition into an incubator. The total
number of the colony forming units was determined
on the basis of serial dilution of 10‑5 on the media. The
number of colonies on each plate was counted after
48 h of incubation [Figures 7 and 8]. This process and
colony counting were carried out by a same operator
in the laboratory to exclude the examiners bias.
The resultant data were subjected to the statistical
analysis to draw conclusions from the experimental
data.

Results
The collected data were tabulated and subjected to
statistical analysis using  SPSS software version 20. To
collectively compare the means of the study groups,

For evaluation of microbial colony count, serial 10‑fold
dilutions of the transport medium that contained the

Figure 2: Sample collected from the buccal shelf area after 2 weeks of denture
insertion

Figure 3: Correct use of denture adhesive powder form demonstrated to the patient

Figure 4: Correct use of denture adhesive paste form demonstrated to the patient

Figure 5: Dilutions of the sample performed
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was done using Tukey’s multiple post hoc (P < 0.05),
and dependent t‑test was used for comparison of CFU
counts in palatal and buccal shelf areas at T0 and T1
of Group A and B for two denture adhesives (powder
and paste).
Mean and standard deviation of CFU counts in the
palatal area and buccal shelf area at T0 and T1 time
points were calculated in each of the two groups (diabetic
and nondiabetic) (n = 20) for powder and paste form of
denture adhesive.

Figure 6: One hundred microliter of the diluted sample inoculated on the blood
agar plates using micropipette

The mean values of palatal and buccal shelf area CFUs
for nondiabetic patients (Group B) after using denture
adhesive for 1 month were 34.50 (±1.08), 32.00 (±2.31)
for powder form of denture adhesive and 35.30 (±0.95),
33.00 (±1.94) for paste form of denture adhesive, which
were significantly less as compared to the mean values
of CFUs in the palatal and buccal shelf area at T0 and
T1 time points for diabetic patients (Group A) powder
form of denture adhesive were 46.00 (±1.41) and
44.90 (±2.64) and paste form of denture adhesive were
48.10 (±2.51) and 45.00 (±2.11).
Two‑way ANOVA for significance (P < 0.05) of
two groups (diabetic and nondiabetic) and two
adhesives (powder and paste) with CFU counts
in buccal shelf area at changes from T0 toT1 time
points (after 1 month) shows statistically insignificant
difference between two groups and two adhesives.
On two‑way interaction also, there is a statistically
insignificant difference present (F = 0.2923 and
P = 0.5920) [Table 1].

Figure 7: Microbial colonies seen on the blood agar after 48 h of incubation without
using denture adhesive (T0)

Tukey’s multiple post hoc procedures with respect to
the effect seen in two groups (diabetic and nondiabetic)
and two adhesives (powder and paste) with CFU
counts in buccal shelf area at changes from T0 toT1 time
points (after 1 month) show statistically insignificant
difference between diabetic and nondiabetic groups and
statistically insignificant difference between adhesive
powder and paste groups (P > 0.05) [Table 2].
Dependent t‑test procedure with respect to comparison
of T0 and T1 in two adhesives (Powder and paste) of
diabetic group with CFU counts in palatal and buccal
shelf area shows statistically insignificant difference
between the subgroups powder and paste denture
adhesives after a period of 1 month [Table 3].

Figure 8: Microbial colonies seen on the blood agar after 1 month of usage of
denture adhesive (T1)

two‑way analysis of variance (ANOVA) tests were
used (P < 0.05), pairwise comparison of the test group
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Dependent t‑test procedure with respect to comparison
of T0 and T1 in two adhesives (powder and paste) of
nondiabetic group with CFU counts in palatal and buccal
shelf area shows statistically insignificant difference
between the subgroups powder and paste denture
adhesives after a period of 1 month [Table 4].
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Table 1: Comparison of two groups (diabetic and nondiabetic) and two adhesives (powder and paste) with colony
forming units counts in buccal shelf area at changes from T0 to T1 time points by two‑way analysis of variance
Sources of variation
Main effects
Groups
Adhesives
Two‑way interactions
Groups × adhesives
Error
Total

Degrees of freedom

Sum of squares

Mean sum of squares

F

P

1
1

3.03
4.22

3.03
4.22

0.2923
0.4083

0.5920
0.5269

1
36
39

3.03
372.50
382.78

3.03
10.35

0.2923

0.5920

Table 2: Pairwise comparisons of two groups (diabetic and nondiabetic) and two adhesives (powder and paste)
with colony forming units counts in buccal shelf area at changes from T0 to T1 time points by Tukey’s multiple
post hoc procedures
Groups with adhesives
Mean±SD
Diabetic with powder
Diabetic with paste (P)
Nondiabetic with powder (P)
Nondiabetic with paste (P)

Diabetic with powder
−0.9±3.11
‑
0.9999
0.8698
0.9999

Diabetic with paste
−1±0.00

Nondiabetic with powder
0.2±4.42

‑
0.8379
1.0000

‑
0.8379

Nondiabetic with paste
−1.00±3.5

SD: Standard deviation

Table 3: Comparison of T0 and T1 in two adhesives (powder and paste) of diabetic group with colony forming
units counts in palatal and buccal shelf area by dependent t‑test
Area
Palatal

Adhesives
Powder
Paste

Buccal shelf

Powder
Paste

Time
T0
T1
T0
T1
T0
T1
T0
T1

Mean±SD
45.90±1.52
46.00±1.41
47.50±1.51
48.10±2.51
44.00±2.16
44.90±2.64
44.00±2.11
45.00±2.11

Mean difference
−0.10

SD difference
1.66

Percentage of change
−0.22

Paired t‑test
−0.1901

P
0.8534

−0.60

1.84

−1.26

−1.0324

0.3288

−0.90

3.11

−2.05

−0.9159

0.3836

−1.00

‑

−2.27

‑

‑

SD: Standard deviation

Table 4: Comparison of T0 and T1 in two adhesives (powder and paste) of nondiabetic group with colony
forming units counts in palatal and buccal shelf area by dependent t‑test
Area
Palatal

Adhesives
Powder
Paste

Buccal shelf

Powder
Paste

Time
T0
T1
T0
T1
T0
T1
T0
T1

Mean±SD
34.00±2.11
34.50±1.08
34.80±1.23
35.30±0.95
32.20±2.49
32.00±2.31
32.00±2.31
33.00±1.94

Mean difference
−0.50

SD difference
2.51

Percentage of change
−1.47

Paired t‑test
−0.6311

P
0.5437

−0.50

1.43

−1.44

−1.1028

0.2987

0.20

4.42

0.62

0.1432

0.8893

−1.00

3.50

−3.13

−0.9045

0.3893

SD: Standard deviation

Discussion
The present study included forty new denture wearer
diabetic and nondiabetic patients who were being
prescribed either a denture adhesive powder or a
denture adhesive paste, to evaluate the effect of these
denture adhesives on the oral microbial colonization.
New denture wearers between 40 and 70 years of age
were included in the study. Patients on corticosteroid

therapy, anti‑fungal therapy, or patients suffering from
any systemic disease other than noninsulin‑dependent
diabetes mellitus, compromising the immune system
and which is known to predispose the patients to oral
infections, were excluded from the study as it may
alter the results of the study. Fixon® was selected for
the study as it is the most common, economical, and
easily available denture adhesive brand in Indian
markets.
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In principle, there should be no need for denture
adhesives to be used with complete dentures. However,
in certain situations where anatomical structures are not
favorable or in patients where salivary flow is impaired
due to systemic diseases or medications such as in
diabetes mellitus, the use of denture adhesive is seen as
a potential aid to improve the retention and stability of
complete denture. Despite of these advantages, dentists
hesitate to advise the use of denture adhesives and
refrain from prescribing them to their patients, thinking
that it indicates their failure to provide an adequate
and retentive complete denture.[1] Many authors have
reported the advantages of using denture adhesives
in their studies. A study done by Guillermo Pradíes
et al. by means of a gnathometer and a dynamometer
demonstrated an improvement in the stability and
retention of well‑fitting complete dentures with the
adjunctive use of denture adhesives.[6] A survey by
Slaughter et al. using the Delphi technique survey
method has concluded that denture adhesives could
be a useful adjunct in the service of complete denture
prosthesis.[7]
There is a high prevalence of denture stomatitis among
complete denture wearers (25%–65%) and microbial
contamination of the dentures is regarded as the major
cause for this problem. It is also seen that the microbial
population, especially candidial colonization, is higher
in the oral cavity of diabetic patients. The present study
evaluated the microbial CFU counts on palatal and
buccal shelf areas in diabetic and nondiabetic denture
wearers and it was found that microbial CFU counts on
blood agar were significantly higher for diabetic patients
as compared to the nondiabetic control group and also
the microbial counts were higher in palatal region as
compared to the buccal shelf area. The results of the
present study are consistent with those of Kumar et al.
who showed that colonization and carriage of Candida
were found to be higher in the oral cavity of diabetic
subjects than in nondiabetic subjects.[8] Furthermore,
the study has shown slight increase in microbial CFU
counts for maxillary palatal region as compared to the
mandibular buccal shelf area though the difference is
statistically insignificant. The possible reason behind this
increased palatal colonization is the yeast and microbial
proliferation in the space between the maxillary denture
and the palatal mucosa which may give rise to denture
stomatitis[9] and also the presence of increased number
of mucosal glands in the hard palate which can harbor
microorganisms.
Dentists also fear that these denture adhesives can cause
increased alveolar ridge resorption, tissue irritation,
and soft tissue hyperplasia.[10] Available information in
literature is insufficient to relate to the effects of different
forms of denture adhesives on bacterial growth and the
136

effects they might have on oral mucosa, especially in
denture wearers.[11] In the present study, no significant
increase was observed in the microbial CFU counts after
the usage of denture adhesives for 1 month. It indicates
that the denture adhesives used in the study had no
harmful or irritating effects on the oral mucosa. The
present results are in agreement with those of Ozcan et al.
who observed no significant difference after usage of
denture adhesives for alpha hemolytic streptococci and
C. albicans in saliva, on the palate and denture surface[1]
and Al et al. who found that none of the tested denture
adhesives in his study induced cytotoxicity which was
evaluated by the HET‑CAM method.[1,12]
The correlation between poor denture cleanliness
and denture stomatitis among patients was found to
be significant in the study by Kulak‑Ozkan.[9] These
findings that the oral hygeine maintenance reduces the
microbial counts in denture wearers is also supported
by the findings of the studies by Schou et al. (1987) and
Budtz‑Jörgensen (1973).[13] In this study, utmost care was
taken about giving complete oral hygiene instructions to
the patients and educating them about the importance
of denture cleaning and hygiene maintenance. This can
be one of the reasons for no significant increase in the
microbial CFU counts before and after usage of denture
adhesive and its forms.[3]
The denture adhesive was used by the patients for
1 month and it yielded no significant difference in
microbial CFU counts on blood agar. Several studies have
been performed in the past that investigated microbial
growth after denture adhesive usage for different periods
of time and are in accordance with the results of the
present study.[1,3]
Powder and paste forms of “Fixon®” denture adhesive
were used in the study to see the effect of these forms on
oral microbiota. This study has shown a slight increase
in microbial CFU counts for the paste form of denture
adhesive as compared to the powder form though
not statistically significant. These results have been
attributed to the increased viscosity of the paste denture
adhesives as opposed to the powder form[14] and it would
also be dependent on differences in composition of
denture adhesives and thus on their adhesive properties.
After the results were analyzed by applying various
statistical tests as mentioned earlier, it was concluded that
there was no significant difference between the CFU counts
of diabetic and nondiabetic denture wearers after 1 month
of usage of denture adhesives. However, a statistically
significant difference difference was found between the
microbial colonization of diabetic and nondiabetic patients.
A slight increase was seen in the microbial colonization
in the paste form of denture adhesive as compared to the
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powder form and for hard palate as compared to buccal
shelf areas, hence rejecting the null hypothesis. It is now
accepted that if the denture adhesives are properly used
and the patient maintains a good oral hygiene, they can
be an asset to a dentist’s armamentarium.

Conclusion
If the denture adhesives are properly used and the
patient maintains a good oral hygiene, they can be an
asset to a dentist’s armamentarium.
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Comparative evaluation of the effect
of commercially available two different
forms of denture cleansers on denture
biofilm in diabetic and nondiabetic
individuals: An in vivo study
Heena Sharma, Raghunath Patil, Jyoti M. Nagmoti1
Abstract:
STATEMENT OF PROBLEM: Denture cleansers are known to decrease the microbial counts in
denture wearers. In certain medical conditions such as in diabetes, achieving reduction in microbial
count and maintaining proper denture hygiene is difficult. Denture cleansers are used as an aid in
maintaining denture hygiene in such patients. A number of tablets, pastes, and powders are available
for cleaning dentures. Although the comparison of chemical methods and brushing is relatively
common, their difference in diabetic denture biofilm and nondiabetic denture biofilm has not been
previously described.
PURPOSE: The purpose of this study was to investigate the effect of commercially available two
different forms of denture cleansers on the denture biofilm in diabetic and nondiabetic denture‑wearing
individuals.
METHODOLOGY: Twenty diabetic denture and 20 nondiabetic denture wearers were randomly
selected for the study. Denture biofilm was collected twice for each participant, before and after
use of denture cleanser for 21‑day period. For sample collection, complete dentures were rinsed
with distilled water and brushed. Inoculation was done with sterile loop and cultured on blood agar
and chrome agar. Blood agar plates were incubated at 370°C for 24 h and chrome agar at 290°C
for 24 h. Colonies’ characteristics of the Streptococcus species and Candida species were counted
after the incubation period.
RESULTS: The results showed a statistically significant reduction in the colony‑forming unit (CFU)
counts after the usage of denture cleansers. Furthermore, the Candidal count difference obtained
by the use of effervescent tablets was more than paste form.
CONCLUSIONS: The present study concluded that microbial colonization count of diabetic and
nondiabetic denture biofilm significantly reduced after 21 days of usage of denture cleansers, and
the effervescent tablets were more effective against Candida than paste form.
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Introduction

P

rosthodontic rehabilitation of edentulous
patients is a difficult task because the
loss of all teeth leads to many problems in
edentulous patients such as maintenance
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of health, poor mastication, poor esthetics,
improper speech, nutrition, and social
interactions. To overcome this problem, the
most common treatment modality followed
is complete denture fabrication, but due
to the material properties of denture base
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material and the inability to maintain the denture hygiene
by elderly patients because of their decreased manual
abilities, poor dexterity, and various systemic diseases,
maintaining oral and denture hygiene is difficult.
The formation of plaque on the surfaces of dentures
among denture wearers often leads to halitosis, denture
stomatitis, and chronic candidiasis. Denture plaque
formation is facilitated by the presence of debris due to
poor hygiene, irregularities in the acrylic resin. The best
approach for controlling these deposits and infections is by
implementing preventive measures such as maintenance
of good oral hygiene and mechanical and chemical
cleaning procedures for maintaining the denture.[1]
Various methods have been proposed to maintain denture
hygiene. These methods are divided into mechanical
methods, chemical methods, and microwave irradiation.
Mechanical methods include brushing, sonic vibrators,
and ultrasonic cleaner.[2] Denture cleansers are available in
different forms such as tablets, pastes, and powders with a
variety of manufacturer’s claims for their relative efficacies.
Although most patients clean their dentures using
manual brushing, this method when used solely has been
considered one of the least efficient methods for biofilm
control. The brushing method requires manual dexterity
and visual acuity which are usually compromised in the
elderly. Consequently, for biofilm control, daily immersion
in cleaning solutions has been suggested to complement
denture hygiene, and this combination has demonstrated
greater results when compared to brushing alone.[3]
Several studies have identified Streptococci as a
major constituent of the microflora of denture and
Candida albicans as a major etiological significance in
denture‑induced stomatitis.
Diabetes mellitus is a common and increasing global
health problem which causes several complications.
Diabetics have an increased predisposition to the
manifestations of oral diseases such as candidiasis, which
is associated with poor glycemic control and therapeutic
dentures. Wearing complete denture is also known as
another risk factor, which can promote colonization of
Candida, produce Candidal biofilm, and result in oral
candidiasis. Association of denture and diabetes increases
the incidence of oral candidiasis in patients with diabetes.[4]
Studies have reported on the comparison of chemical
and mechanical denture‑cleansing methods, but there
is obvious lack of the studies comparing their effect on
diabetic and nondiabetic denture biofilm. Hence, the
present study was conducted to evaluate the effect of tablet
and paste form denture cleansers on bacterial and Candidal
count of diabetic and nondiabetic denture biofilm.

Methodology
Forty individuals were included in the study (Group A:
20 diabetics and Group B: 20 nondiabetics). Both these
two groups were further divided into 4 subgroups:
Group 1A ‑ Patients with diabetes who were given denture
cleanser in tablet form (n = 10); Group 1B ‑ Patients with
diabetes who were given denture cleanser in paste
form (n = 10); Group 2A: Nondiabetic individuals who
were given denture cleanser in tablet form (n = 10); and
Group 2B: Nondiabetic individuals who were given
denture cleanser in paste form (n = 10).
The denture wearer patients selected were using the
dentures for at least 6 months. All dentures were
fabricated of heat‑cured acrylic resin. Medical history
was recorded for the patients. The diabetic status of
the patients was determined by the history of previous
diagnosis of diabetes, and the blood glucose levels
were also determined using colorimetric method before
the sample collection. The patients were assessed as
nondiabetics and diabetics on the ground of fasting
plasma glucose levels (normal = <110 mg/dl).
The experimental period was 21 days. All individuals
were instructed to follow the following denture‑cleansing
guidelines.
a. Denture brushing three times a day, after each
meal (breakfast, lunch, and dinner) for 2 min, using
STIM denture brush and tap water
b. Rinsing the oral cavity with running water
c. Keeping the dentures immersed in water while
sleeping.
Experimental Groups 1 and 2, i.e., tablet form group,
were instructed to use Clanden denture‑cleansing tablets
for 21 days by soaking the dentures in a container with
water and one effervescent tablet (Clanden) for 5 min,
after dinner along with the above instructions.
Experimental Groups 3 and 4, i.e., paste form group,
were instructed to use Clanden denture‑cleansing paste
for 21 days by putting two pea‑shaped drops on denture
surface and brushing with STIM denture brush for 2 min
along with above instructions [Figure 1].
Samples were collected twice for each participant, before
and after the use of denture cleanser for 21‑day period,
i.e., at baseline and after the experiment.

Microbiological evaluation

For microbiological sampling, maxillary and mandibular
complete dentures were removed from patient’s mouth
and placed in a sterile container. Dentures were rinsed with
distilled water to remove the saliva and then were placed
on a sterile petri dish containing 10 ml brain–heart infusion
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broth. Then, denture surfaces were brushed with a denture
brush. This procedure was carried out in an inoculation
hood to prevent sample contamination [Figure 2].
The resultant suspension (10 ml) was then transferred to
a test tube and centrifuged for 4 min at a speed of 3000/
rpm. Supernatant 9 ml liquid was decanted, and the
remaining 1 ml liquid was used for culturing. This 1 ml
liquid was mixed thoroughly in a vortex mixer, and 0.1 ml
was taken from this liquid with a sterile 4 mm diameter
inoculating loop and cultured on blood agar and chrome
agar by lawn culture method [Figures 3 and 4]. The blood
and chromogenic agar plates were prepared according to
the manufacturer’s instructions. Blood agar plates were
incubated at 37°C for 24 h and chrome agar in biological
oxygen demand at 29°C for 24 h.
The number of colonies of Streptococcus species on blood
agar plate and number of colonies of Candida species
on chrome agar were counted after 24 h of incubation,
and the number of colony‑forming unit (CFU)/ml
was derived from the formula [Figures 5 and 6]. This
process and colony counting was carried out by the same
operator in laboratory to exclude the examiners bias.
The resultant data were analyzed statistically to draw
conclusions from the experimental data.

Results
The collected data were tabulated and analyzed
statistically using SPSS software version 20. To
collectively compare the means of the study groups,
two‑way ANOVA tests were used (P < 0.05), pairwise
comparison of the test group was performed using
Tukey’s multiple post hoc (P < 0.05), and dependent t‑test
was used for comparison of CFU counts in before and
after treatment in diabetic and nondiabetic groups for
both Streptococcus and Candida species.
The mean and standard deviation of baseline and
after treatment log (CFU+1) counts were calculated
for specimens (n = 10) in two groups (diabetic and
nondiabetic) [Tables 1 and 2] and two forms (tablets and
pastes) [Tables 3 and 4]. The mean values of log (CFU+1)
counts of after treatment were 1.10 and 1.47, which were
significantly less when compared to baseline values of
2.72 and 2.23 of Streptococcus species for tablet and paste
form in nondiabetic patients, respectively. The similar
values were found with the diabetic patients; the mean
values of log (CFU+1) counts of after treatment were 0.63
and 1.57, which were significantly less when compared
to baseline values of 2.79 and 2.24.
The mean values of log (CFU+1) counts of after treatment
were 1.51 and 1.70, which were significantly less when
compared to baseline values of 2.72 and 2.23 of Candida
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species for tablet and paste form in nondiabetic patients,
respectively. The similar values were found with the
diabetic patients; the mean values of log (CFU+1)
counts of after treatment were 1.02 and 1.57, which were
significantly less when compared to baseline values of
1.94 and 2.16.

Discussion
For maintaining the health of oral mucosa in denture
wearers, proper hygiene of removable denture is
important. Dentures can harbor both oral bacterial and
fungal microorganisms such as Streptococcus and Candida
spp.[5]
According to a study done on maintenance of denture
cleanliness by Marchini et al., only 26.3% of the patients
removed their complete dentures overnight. They
reported in their study that only 22.5% of the patients had
been given instructions about denture cleansing, while
the majority of the patients (77.5%) declared that they
had not been given such instructions. They also reported
that mechanical cleaning is the most prevalent method
of hygiene maintenance among denture wearers.[6]
The study included forty old denture‑wearing diabetic
and nondiabetic individuals who were being prescribed
either a denture cleanser tablet or a denture cleanser
paste, to evaluate the effect of these denture cleansers on
the oral microbial colonization. Old denture wearers of a
minimum of 6 months were included in the study. The
evaluation and comparison was carried out by counting
the CFUs of Streptococcus and Candida on blood agar
and chrome agar, respectively, after a period of 21 days
of denture cleanser usage by these denture wearers.
Patients on corticosteroid therapy and antifungal
therapy, patients suffering from diseases compromising
the immune system, and patients with existing clinical
lesion of oral candidiasis and with the history of tobacco
chewing and smoking which are known to predispose
the patients to oral infections, were excluded from the
study as they may alter the results of the study.
Results of the present study have shown that the
usage of denture cleansers reduces the microbial
count in both diabetic and noniabetic denture biofilms
[Figures 7 and 8]. The uses of effervescent tablets were
significantly more effective against both bacteria and
fungi than abrasive paste. Results of the present study
support the observations of other studies. [5,7,8] This
observation can be explained by the mechanism of action
of these denture cleansers.
Effervescent denture‑cleansing tablets contain alkaline
peroxides; the one used in the present study contains
sodium perborate monohydrate. These peroxides
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Figure 1: Clanden tablets and paste along with STIM denture brush prescribed to
the patient

Figure 2: Sample collection by brushing the denture surface

Figure 3: Lawn culture on blood agar with sterile loop
Figure 4: Lawn culture on CHROMagar with sterile loop

Figure 5: Bacterial colonization seen on blood agar after 24 h incubation

produce an effervescent alkaline solution of hydrogen
peroxide, containing active oxygen, when in contact with
water. The effervescence exerts a mechanical action by
removing debris, and the oxygen has antimicrobial and
stain‑removing effects.[9]

Figure 6: Candidal colonization seen on CHROMagar after 24 h incubation period

On the other hand, a denture‑cleansing paste typically
contains abrasive particles to aid in mechanical cleaning
of teeth; the one used in the present study contains
hydrated silica as an abrasive. These abrasives abrade
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Table 1: Comparison of baseline and after treatment log (colony‑forming units+1) counts of Candida in diabetic
and nondiabetic groups by paired t‑test
Groups

Time

Diabetic

Baseline
After treatment
Baseline
After treatment

Nondiabetic

Mean

SD

Mean
difference

SD
difference

Percentage
of change

2.05
1.30
1.60
1.09

0.98
0.95
1.15
1.07

0.75

1.03

0.51

0.69

P

36.61

Paired
t‑test
3.2688

0.0040*

31.92

3.3051

0.0037*

*(P<0.05). SD: Standard deviation

Table 2: Comparison of baseline and after treatment log (colony‑forming units+1) counts of Candida in tablet
and paste forms by paired t‑test
Groups

Time

Tablet

Baseline
After treatment
Baseline
After treatment

Paste

Mean

SD

1.72
0.83
1.93
1.56

1.13
0.88
1.04
1.01

P

Mean
difference
0.89

SD
difference
1.07

Percentage
of change
51.96

Paired
t‑test
3.7475

0.0014*

0.37

0.53

19.02

3.1221

0.0056

*(P<0.05). SD: Standard deviation

Table 3: Comparison of baseline and after treatment log (colony‑forming units+1) counts of Streptococcus in
diabetic and nondiabetic groups by paired t‑test
Groups

Time

Diabetic

Baseline
After treatment
Baseline
After treatment

Nondiabetic

Mean

SD

2.52
1.36
2.47
1.29

0.72
0.96
0.78
1.04

P

Mean
difference
1.16

SD
difference
0.99

Percentage
of change
46.11

Paired
t‑test
5.2618

0.0001*

1.18

0.91

47.88

5.8264

0.0001*

*(P<0.05). SD: Standard deviation

Table 4: Comparison of baseline and after treatment log (colony‑forming units+1) counts of Streptococcus in
tablet and paste forms by paired t‑test
Forms

Time

Tablet

Baseline
After treatment
Baseline
After treatment

Paste

Mean

SD

Mean
difference

SD
difference

Percentage
of change

2.75
1.05
2.24
1.59

0.37
0.99
0.92
0.93

1.70

1.00

0.64

0.47

P

61.79

Paired
t‑test
7.6342

0.0001*

28.78

6.1420

0.0001*

*(P<0.05). SD: Standard deviation

the denture surface and create roughness and may result
in increased adherence of microorganisms.[5] The paste
used in the present study also has triclosan as one of its
ingredients which is an antimicrobial agent. This might
be the reason for the reduction in the microbial count, but
it was not as effective as the effervescent tablets. In the
present study, there is a significant reduction in bacterial
count after the use of abrasive paste, but the reduction
in Candidal counts is not significant.

bacterial count but not against Candidal count. They
have suggested that, in a multispecies biofilm, bacteria
such as Streptococci may be placed in more superficial
layers than Candida, which protect these yeast cells
from denture cleansers. Drake et al. suggested that
Streptococcus mutans with its capacity of secreting
polysaccharides produce a protective barrier of glucan
that limits the exposure of yeast cells to denture
cleansers’ antimicrobial activity.[12]

Denture‑cleansing tablets showed a significant reduction
not only in Streptococcus but also in Candida counts in both
diabetic and nondiabetic denture biofilms. The results
were similar to the study done by Nikawa et al.[10] and
de Freitas Fernandes et al.[11]

In the present study, patients were instructed to brush
their dentures three times a day along with the use of
denture cleansers. That might explain the reduction in
Candidal count as the glucan barrier may have been
cleaned by brushing.

On the contrary, many authors have reported in their
studies that effervescent tablets are effective against

Denture wearers in general, whether they are diabetic
or nondiabetic, are at greater risk of oral candidiasis. In
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Figure 7: Candidal colonization on CHROMagar after 21 days of denture cleanser
usage

Figure 9: Different species of Candida based on color displayed by them on
CHROMagar

the present study, there is a slight increase in Candidal
count in diabetics as compared to the nondiabetics
though the difference is statistically insignificant.
This observation is consistent with the study done by
Daniluk et al.[13] However, many studies have reported
a statistically significant increase in Candidal count of
diabetic individuals when compared to nondiabetic
individuals.[4,14]
Most of the reported studies have isolated Candida species
as a whole; however, in the present study, different
Candida species were also identified based on the color
displayed by them on CHROMagar [Figures 9 and 10].
In the present study as expected Candida albicans was
the most common isolate, frequency of nonalbicans
Candida was more common in diabetic denture biofilm
as compared to nondiabetic denture biofilm, which
is inconsistent with the reports of other studies.[10,15]
Candida tropicalis and Candida krusei were isolated only
from diabetics, and Candida glabrata was isolated from

Figure 8: Bacterial colonization on Blood agar after 21 days of denture cleanser
usage

Figure 10: Different species of Candida based on color displayed by them on
CHROMagar

nondiabetics. Similar results were observed in the study
done by Lotfi‑Kamran.[4]
After the results were analyzed by applying various
statistical tests, as mentioned earlier, it was concluded
that there was a significant difference between the CFU
counts of diabetic and nondiabetic denture biofilm
after 21 days of usage of denture cleansers. However,
effervescent tablets have shown more antibacterial and
antifungal effects as compared to the paste form. The
effervescent tablets were more effective against Candida
than the paste form. However, a statistically insignificant
difference was found between the microbial colonization
in diabetic and nondiabetic individuals. Thus, the data
support the rejection of the null hypothesis. It is now
accepted that if the denture cleansers are used properly
along with other denture‑maintaining guidelines and
the patient maintains a good oral hygiene, they can
be an asset to a dentist’s armamentarium and also in
maintaining patients’ oral and denture hygiene.
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ABSTRACT:

Midline nasal
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A cross‑sectional study of p53
expression in patients with squamous
cell carcinoma cervix: A hospital‑based
study
Niharika Singh, Hema Bannur
Abstract:
CONTEXT: Cervical cancer is the second most common cancer in women in India and the fourth most
common cancer in women worldwide. The p53 is a tumor suppressor gene. Overexpression of p53 is
detected by immunohistochemistry (IHC) and it indicates a worsened prognosis in some malignancies.
AIMS: The present study was undertaken to assess the expression of p53 by IHC in normal cervical
epithelium and squamous cell carcinoma (SCC) cervix. The role of p53 as a potential biomarker by
correlating p53 expression with clinico‑pathological parameters was also studied.
SETTINGS AND DESIGN: Cross‑sectional study.
SUBJECTS AND METHODS: A total of 50 cases of cervical biopsy or hysterectomy specimens of
SCC cervix and fifty cases of hysterectomy specimens for other gynecologic causes were included in
the study. IHC was used to study the p53 expression in normal and neoplastic cervical epithelium. The
p53 positivity was assessed by using a semi quantitative method in SCC cervix. The p53 expression
was correlated with various clinico‑pathological parameters.
STATISTICAL ANALYSIS USED: Data collected was analyzed using appropriate statistical test.
RESULTS: All the fifty cases (100%) of SCC cervix showed positive p53 expression. The normal
cervical epithelium in 90% cases was p53 negative and 10% showed basal layer positivity.
A statistically significant correlation was seen between p53 score and menopausal status (P = 0.010).
CONCLUSIONS: Overexpression of p53 is suggestive of high grade of tumor.
Keywords:
Immunohistochemistry, p53, squamous cell carcinoma cervix

Introduction

C

ervical cancer is the second most
common cancer in women in India,
the fourth most common cancer in women
worldwide and the most common cause of
cancer death in the developing countries.[1‑3]
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Over 80% of the cases of the cervical
carcinoma present at a fairly advanced stage
and in India every year around 122,844 cases
of carcinoma cervix are diagnosed with
around 67,477 deaths are reported per
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year due to cervical carcinoma in India.[1,4]
Mortality due to carcinoma cervix is an
indicator of health inequities about 86% of
all deaths due to carcinoma cervix occur
in developing, low‑ and middle‑income
countries.[1,5] For carcinoma cervix, screening
has been shown to be an effective method
for identifying preneoplastic stage early,
thereby reducing the mortality.[4]
The p53 is a tumor suppressor gene located on
chromosome 17pl3.1 and by stimulating the
transcription of other specific cell cycle control
genes it regulates the cell proliferation.[6‑8]
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One of the most common genetic alterations in human
carcinogenesis is inactivation of wild type p53 gene
product. [6,8,9] Overexpression of p53 is detected by
immunohistochemistry (IHC) and it indicates a
worsened prognosis in some malignancies.[10‑12]

antibodies to p53 were used for staining and chromogen
diamino benzoic acid was used p53 detection.

This study was undertaken to assess the expression
of p53 by IHC in normal cervical epithelium and
squamous cell carcinoma (SCC) cervix. The role of p53
as a potential biomarker by correlating p53 expression
with clinico‑pathological parameters was also studied.

The intensity of staining and the number or percentage
of positive cells will be assessed.

Subjects and Methods
• Type of study: A cross‑sectional study
• Study period: January 2014–December 2015 (2 years)
• Sample size: Fifty cases of SCC and fifty
normal (age matched)
• Sample size calculation: 4zα2pq/d2
p = 94%; q = 6%; d = 9
• Study population: All the cases which had been
diagnosed as SCC of cervix since January 2014–
December 2015 in the Department of Pathology,
J.N. Medical College, Belagavi.
The present study was approved by Jawaharlal Nehru
Medical College’s Institutional Ethics Committee on
Human subjects Research (Ref.: MDC/DOME/243).
Clinical data were obtained from the patient’s records
and requisition forms accompanying the specimens to
the department. The specimens were adequately fixed
in 10% formalin following which the evaluation of gross
features was done.
Then the representative tissue from the hysterectomy
specimens were subjected to routine processing for
paraffin embedding. For retrospective study, paraffin
embedded tissue blocks were retrieved from the archives.
Four to five micron thick sections were taken from
paraffin embedded blocks, on regular glass slide coated
with egg albumin and stained with hematoxylin and eosin
stain. The slides were then studied for histopathological
features and were graded according to modified
Broder’s Grade[13,14] into well differentiated (Grade I),
moderately differentiated (Grade II), and poorly
differentiated (Grade III) and Wentz and Reagan[15,16]
histological types.
IHC was performed on 2–4 µ thick sections from
paraffin embedded block. The sections were taken
on commercially available poly‑L‑lysine coated
glass slides. In IHC, antigens were retrieved by heat
induced epitope retrieval method using microwave
technique (BioGenex EZ‑Retriever) with Tris EDTA
buffer at pH 9 in. BIOGENEX prediluted monoclonal
204

Nuclear staining either as coarse or fine granular dots
will be considered positive.

The score of p53 is the sum of intensity and percentage
of positive cells (range 0–9) [Table 1].[17] The correlation
of this score was done with the clinico‑pathological
parameters.

Results
In the present study, fifty of cases SCC cervix (forty
cervical biopsies and ten hysterectomy specimen) were
studied from January 2014 to December 2015.
The gross and microscopic features with various
clinic‑pathological prognostic parameters were studied.
Fifty cases of hysterectomy specimens for other
gynecological causes were used to study the normal
cervical epithelium. All these cases were subjected to
IHC for p53 overexpression, the results of which were
correlated with various clinic‑pathological parameters
of carcinoma cervix.
The peak incidence of carcinoma cervix was seen
in 5 th decade (38%) with a mean age of 49.88.
Majority of the patients of carcinoma cervix were
of parity 3–5 (64%). Carcinoma cervix was more
common in postmenopausal women (60%). Overall
white discharge per vaginum (34%) followed by
postmenopausal bleeding were the most common
clinical presentations in women with carcinoma cervix.
Majority of the patients of carcinoma cervix had an
exophytic cauliflower‑like growth (60%). Among the
cases of carcinoma cervix where clinical stage was
available, clinical stage IIB was most common. Most
Table 1: Intensity of p53 staining pattern
Staining pattern
Absent
Mild
Moderate
Severe

Grading intensity
0
1+
2+
3+

Percentage of positivity of p53 staining
Percentage of cells showing positivity (10 HPF)
1%‑4% of the tumor cells
5%‑19% of the tumor cells
20%‑39% of the tumor cells
40%‑59% of the tumor cells
60%‑79% of the tumor cells
80%‑100% of the tumor cells

Grade
1
2
3
4
5
6
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Table 2: Broder’s Grade distribution of patients
studied in relation to p53
BG

a

b

Well differentiated
Moderately differentiated
Poorly differentiated
Total

p53 score
0‑2
0
85.7
14.3
100

3‑5
3.2
87.1
9.7
100

6‑9
25
75
0
100

BG = Broder’s Grade

c

d
Photomicrograph 1: (a) Shows basal layer p53 positivity in normal cervical
epithelium(IHC, x100); (b) Shows +1 intensity of p53 expression in SCC cervix
(IHC, x200); (c) Shows +2 intensity of p53 expression in SCC cervix (IHC, x200);
(d) Shows +3 intensity and grade 6 of p53 expression in SCC cervix (IHC, x100)

of the cases of carcinoma cervix were moderately
differentiated (84%). The large cell nonkeratinizing
type (60%) of SCC was more common.
Nearly 90% of the cases with normal cervix were
negative for p53 expression and rest 10% showed
positive p53 expression in basal layer of squamous
epithelium [Photomicrograph 1]. All the cases of
SCC cervix showed positive p53 expression (100%).
The patients in 5th decade showed high p53 score.
Although, the correlation between age and p53 score
was not statistically significant (P = 0.145). The p53
score was high in patients with high parity; however, no
statistically significant association was seen in the present
study (P = 0.872). A statistically significant association of
p53 score with menopausal status was seen in the present
study (P = 0.010). A suggestive significance was seen
between the clinical stage and p53 expression. Large cell
nonkeratinizing histologic subtype of SCC showed high
p53 score in the present study. The Border’s Grade II was
associated with increased grade (percentage of cells) and
with high intensity of p53expression. High p53 score was
seen in moderately differentiated (Grade II) SCC, with
no statistical significance [Table 2].

Discussion
The importance of apoptotic pathways in development
and progression of cancer is becoming apparent in cancer
biology. Cancer cells harboring mutations or genetic
damage evade normal apoptotic pathways to prevent
their self‑destruction.[18,19]
The tumor suppressor gene p53 induces cell cycle
arrest and apoptosis in response to DNA damage.
Activation of death gene bax and down regulation of
survival genes like bcl‑2 is governed by p53 to induce
apoptosis.[18,20]
Normal p53 has a short half‑life and is nonimmunodetectable,
whereas metabolically stable mutant p53 accumulates in

the nucleus of cancer cells. Thus, p53 overexpression is
often considered the mutant form which is not able to
regulate the cell cycle and apoptosis.[21,22]
In this study, we studied the p53 expression in fifty
cases of SCC cervix and correlated it to the various
clinic‑pathological variables. In this study, the mean age
of patients was 49.88 ± 8.71 years. The peak incidence was
seen in the 5th decade. The findings in the present study are
similar to the study done by Tan et al.[23] (50.3 years), Tan
et al.[24] (51.1 years), Rajaram et al.[25] (52.1 ± 12.46 years),
Tjalma et al.[26] (52 years), and Baalbergen et al. (45 years).[27]
This study revealed most of the patients of carcinoma
cervix were of parity 3–5. This finding is in concordance
with the study done in Delhi[25] (5.23 ± 2.34). However, in
the study done in Sweden most of the carcinoma cervix
patients were of parity 2.7.[28]
Of the fifty cases of SCC, most of the cases were of large
cell nonkeratinizing subtype (60%). This finding is similar
to the studies done by Kuniyuki et al. (LCNK ‑ 55.8%)
and Bahnassy et al.[29] (LCNK ‑ 60.5%). Vasilescu et al.[30]
and Inoue et al.[21] also found similar results. Carcinoma
cervix was more frequently observed in postmenopausal
women (60%) in our study which was similar to findings
of a study done by Madhumati et al.[31]
In our study, most of the carcinoma of cervix were
moderately differentiated (84%), similar findings
were seen in studies done by Sandhu and Shivakumar
et al.[32] (86.2%) and Win et al. (75.9%).[33] However, in
the study done by Vasilescu et al., poorly differentiated
carcinomas were more commonly seen.[30]
The p53 was expressed in 100% of the cases of carcinoma
cervix in our study. Similar positivity pattern has been
seen in various studies done by Grace et al.[18] (100%),
Baskaran et al.[34] (100%), Nair et al.[35] (100%), Tan et al.
[24]
(94.4%), and Tjalma et al.[26] (83%). The p53 expression
in various studies ranged from 25.2% to 100%.[18,34,36‑42]
The varying range in different studies may be because
of the fixation, antigen retrieval methods, antibody
selection, and different scoring system used in various
studies having different cut‑off levels of positive p53
expression.[36,39]
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In the present study, majority of cases of carcinoma cervix
showed moderate intensity of p53 expression (52%)
similar to the study done by Grace et al.[18] (69.2%) and
Win et al. (37.5%).[33]
Semi quantitative methods was used to co-relate grade of
p53 positivity.In our study, about 36% of cases showed
p53 positivity in more than 30% of tumor cells. Vasilescu
et al.[30] in their study concluded that p53 was a prognostic
factor for the aggressiveness of the tumor when more
>30% positivity was seen in tumor nuclei. Although
studies done by Bahnassy et al. [29] and Tan et al. [23]
displayed 57.9% and 65.2% p53 positivity in more than
50% of the tumor cells.
The p53 score was correlated with parity of patients
with carcinoma cervix, a high p53 expression was seen
in women with high parity. This finding suggests that
expression of p53 increased in women with high parity,
although not significant (P = 0.872).
High p53 score was seen in postmenopausal women in
our study than premenopausal women with carcinoma
cervix. This is in concordance with the study done by
Madhumati et al.[31] where the p53 overexpression was
higher in postmenopausal women (52.6%) as compared to
premenopausal women (17.6%). Significant association was
found between menopausal status and p53 overexpression
in our study (P = 0.010), similar to the study done by Ikuta
et al. a significant relation was observed between p53
overexpression and hormonal status (P = 0.01).[43]

statistically significant. Similar increase in score of p53
expression was seen with increase in the stage and grade
of tumor, but with no statistical significance. The absence
of statistical significance may be due to the small sample
size of our study.
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Impact of Health Education on Knowledge of Newborn Care among
Expectant Women in Urban Area of Belagavi, India: Pre and Post
Study
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ABSTRACT
Introduction: Neonate period refers to the time from birth to
28 days of life and is said to be a crucial period for the infant.
Globally in 2015, there were 4.5 million deaths within first year
of life and each year within first month of life 1 million newborns
die. In 2012, India’s IMR was 42 deaths per 1000 live birth. As
mother’s knowledge plays an important role in safeguarding
health of newborn, there is a felt need to educate the expectant
women regarding Newborn care. Study aimed to assess the
impact of health education on knowledge of newborn care among
expectant women.
Material and methods: A pre test was carried out in Ashok
Nagar Urban Health Center, Belagavi, among 82 expectant
women. Health education was given on newborn care and then
post test administered after 1 month. Data was collected using a
pre designed and pre-tested structured questionnaire and analysis
was done with Fisher exact test, Paired t-test and ANOVA.
Result: Majority of expectant women belonged to age group
of 20-24 years. Overall mean pre test knowledge of expectant
women was 17.2±5.4 and post test was 31.2±3.9 and t-value
for total pre and post test was 17.53. Area wise highest post test
mean knowledge was on cleanliness/hygiene (4.9±0.9) and lowest
mean knowledge was on immediate care. It was also found that
the impact of intervention, primigravida women’s knowledge was
increased compared to multigravida mothers.
Conclusion: Study shows that knowledge of newborn care among
expectant women increased significantly after delivery of health
education.
Keywords: Expectant women, New-born care, Knowledge

INTRODUCTION
Neonate period refers from birth to 28 days of life. In the first
28 days of life the child is at high risk of dying and is a crucial
period of life.1 During this period appropriate care and feeding
should be provided in order to lay the foundation for healthy life
as well as to improve the child’s chances of survival.2
As newborns are completely dependent on their mothers, care is
an effective way to cater to the needs of the baby which includes
thorough and immediate drying, cord clamping and cutting after
the first minutes after birth, skin to skin contact of the newborn with the mother, early initiation of breastfeeding, exclusive
breastfeeding, increasing hand washing, counselling families on
when to take a new-born to a health facility and immunization.2
Globally the number of under 5 deaths has declined from 8.9
million in 1990 to 6.3 millions in 2013 and in 2015, 4.5 million
deaths occurred within the first year of life.1
According to 2011 census, India’s Infant Mortality Rate was
44 deaths per 1000 live births. In 2012 it further reduced
to 42 deaths per 1000 live births.3,4 IMR for rural areas has

dropped from 51 to 48 deaths per 1000 live births, while that
of urban areas is 29 deaths per 1000 live births.5 Many studies
have shown that newborn lives can be saved by using simple
intervention techniques to improve care for mothers during
pregnancy, childbirth and in the postnatal period (immediately
following birth).1
Mother’s knowledge plays an important role in safeguarding
health of a newborn. There is approximately a lack of care in
feeding, immunization, umbilical cord care and prevention
of hypothermia.6 Hence there is a strong need to educate the
expectant women regarding newborn care. Therefore, a pre
and post study was undertaken to study the impact of health
education on knowledge of newborn care among expectant
women in Ashok Nagar Urban Health Centre, Belagavi,
Karnataka, India.

MATERIAL AND METHODS
A pilot study was conducted to understand the acceptance of
the questionnaire; suitable changes were done in areas where
difficulty was felt. A pre and post study was conducted to know
the impact of health education on knowledge of newborn care
among expectant women, conducted at Ashok Nagar Urban
Health Centre, Belagavi, India. All expectant women registered
in Ashok Nagar UHC, from August 2015 to December 2015 were
included in this study. Expectant women who were registered
in Ashok Nagar, UHC and who were willing to participate in
the study and give a written informed consent were included.
Expectant women with labour pain/any chronic illness were
excluded from the study. Knowledge regarding newborn care
was obtained from the eligible expectant women with the help
of a predesigned questionnaire. Ethical approval was obtained
from IEC, Jawaharlal Nehru Medical College, Belagavi,
Karnataka, India. Inform consent from expectant women was
taken before the study.
Health education module: Health education was delivered
after pre-test data collection to change the existing knowledge
of expectant women regarding newborn care. A pamphlet
PG student, Master of Public Health, Jawaharlal Nehru Medical
College, 2Associate Professor, Department of Medicine,3Associate
Professor and I/C HOD, Department of Public Health, KLE University,
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was developed that sensitized the target population about the
importance of immediate care, thermal protection, cleanliness/
hygiene, eye care, umbilical cord care, feeding and exclusive
breastfeeding, burping, KMC and illness. The pamphlet also
included the immunization schedule.

STATISTICAL ANALYSIS
Analysis was done in SPSS descriptive analysis to summarize
qualitative (by mean, median, standard deviation and range) and
categorical variables by frequencies. Association was analysed
with Fisher exact test, Paired t-test and ANOVA.

RESULTS
Table-1 shows distribution of expectant mothers according
to Demographic Variables shows that out of 82 Participants,
S. No.
1.

Variables
Number
Percentage
Age in years
≤19
6
7.3
20-24
47
57.3
25-29
22
26.8
30-35
7
8.5
2.
Religion
Hindu
30
36.6
Muslim
50
61
Christian
2
2.4
3.
Education
Illiterate
1
1.2
Primary
22
26.8
Secondary
41
50
PUC
3
3.7
Graduate
10
12.2
PG
5
6.1
4.
Occupation
Housewife
68
82.9
Service
11
13.4
Fieldworker
0
0
Labour
3
3.7
5.
Family type
Nuclear
46
56.1
Joint
24
29.3
Extended
12
14.6
Table-1: Distribution of expectant mothers according to Demographic Variables
Knowledge about
Immediate care
Cleanliness/Hygiene
Thermal protection
Umbilical cord
Eye care
Breastfeeding and feeding
Burp
Immunization
LBW
Illness
Others
Overall
P-Value: <.001

57.3% were in the age group of 20-24 years, 61% of expectant
women were Muslims and 56.1% of them belonged to nuclear
family. 83% of expectant women were housewives, while 50%
mothers had secondary level education.
Impact of Health Education on Knowledge of Newborn Care
among Expectant Women found that among 82 respondents
it was found that the overall knowledge regarding newborn
care in every aspect of domain increased post intervention. A
tremendous increase in knowledge regarding Breastfeeding and
feeding (2.52 ± 1.50) and immunization (2.11 ± 1.68) was seen
post intervention (Table-2)
Table-3 shows distribution of overall knowledge among
primigravida and multigravida mothers shows that out of
82 participants, 52 women were multigravida and 30 were
primigravida. At baseline, multigravida mother’s knowledge
was 19±4.51, compared to primigravida14.4±5.6, but at the post
intervention a vice versa was seen.
Comparing means of overall knowledge with gestation period
of participants there was a maximum increase in knowledge was
seen among second trimester expectant women i.e. 14.9±6.8,
which was not statistically significant (F- value: 1.862 p-values:
0.16) Table-4
Comparing means of total knowledge with age of participants,
maximum increase in knowledge was seen among less than or
equal to 19 years age group (17.8±8.1) after the health education,
which was not statistically significant (p-value: 0.69)
Comparing means of overall knowledge with education of
participants mean knowledge score of women belonging to
different literacy were not statistically significant. But there was
tremendous increase in primary educated women after delivery
of health education i.e.11.04±6.12 and least knowledge among
PUC educated women 15.33±6.65.

DISCUSSION
Regarding socio-demographic variables in the present study,
Among 82 expectant women majority were in the age group of
20-24 years. Majority of expectant women were Muslims and
most of them belonged to nuclear family. Majority of expectant
women were housewives and most of them were in their second
trimester.
In the present study majority of the expectant women were
aware of safe delivery in hospital i.e. Pre test (93.9%) and Post
test (100%). There was a significant increase in knowledge

Mean Score ± SD
Pre test
Post test
0.63±0.74
1.57±0.52
4.19±1.10
4.97±0.92
1.24±0.79
2.35±0.77
1.47±1.15
2.69±0.55
0.84±0.77
1.64±0.57
2.15±1.25
4.68±1.09
1.09±1.02
2.52±0.68
1.42±1.32
3.43±0.91
1.84±0.57
2.97±1.1
1.21±1.1
2.48±0.74
1.09±0.88
1.76±0.47
17.21±5.4
31.12±3.91

Paired
differenceMean ± SD
0.93 ± 0.69
0.78 ± 0.91
1.11 ± 0.94
1.22 ± 1.05
0.81 ± 0.82
2.52 ± 1.50
1.42 ± 1.12
2.11 ± 1.68
1.13 ± 1.13
1.28 ± 0.99
0.6± 0.87
13.9 ± 7.17

t-value
12.31
7.82
10.65
10.47
8.85
15.23
11.51
10.79
9.18
11.62
6.93
17.53

Table-2: Distribution of Participants According to Knowledge of Newborn Care
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regarding hand wash before touching the baby by 20.7% after
delivery of health education. Study conducted in Nepal by
Shrestha et.al results showed that knowledge on hand washing
before breastfeeding was 58% and after Diaper care was 56%
among postnatal mothers.8 This poor understanding in our study
could be because of the poor educational status of women.
In the present study, mean knowledge regarding thermal
protection was found to be less (1.24±0.79) and there was
an increase in knowledge after delivery of health education
(2.35±0.77). Knowledge regarding first bath of newborn was
increased by 31% and wrapping baby increased by 61% after
delivery of the health care module. Study carried out in Vientiane,
Laos by Weiner EA found that scores for knowledge regarding
new born temperature control increased from 75 to 91%.9 Study
Gravida
Multigravida
Primigravida

Pre test
Post test
Mean ± SD
19±4.51
29.8±3.9
14.4±5.6
33.1±2.9
Pre test
Post test
4.098
4.120
< .001
< .001

Mean difference
10.8±5.54
18.7±6.81
Mean difference
5.793
< .001

t-value
p-value
df: 80
Table-3: Distribution of Overall Knowledge among Primigravida
and Multigravida Mothers
S. No.
1
2
3

Gestation Period
Mean
Standard Deviation
First Trimester
10.6
8.1
Second Trimester
14.9
6.8
Third Trimester
13.6
7.1
Total
13.90
7.177
F- value: 1.862 p-values: 0.162
Table-4: Comparing Means of Overall Knowledge with Gestation
Period of Participants.

conducted in Puducherry, India, showed that mother’s response
to maintain body temperature of baby was 77%, warm cloth and
timing of first bath was 33% respectively.10 Regional variations
in handling of newborns and poor educational status may be
responsible for these difference in understanding.
In the present study, knowledge regarding umbilical cord care
was low and increased after health education; it was found that
knowledge about application of oil and covering stump declined
respectively after health education. After delivery of health
education there was an increase in knowledge about leaving the
cord uncovered by 57.4%. Study in Vientiane, Laos carried out
by Weiner EA, shows that score for knowledge regarding UC
care increased by 10% (Post test) immediately after educational
intervention.9 Study by Senarath U in Sri Lanka, results showed
that after post-intervention there was a significant reduction in
unwanted cord care practices such as covering it with nappy
and application of spirit.11 There was more awareness about
cord care in our group of females, Since more importance was
attached to the umbilical care.
In the present study, an increase in knowledge was seen after
delivery of health education on initiation of breastfeeding
within 1 hour by 49%, giving colostrum by 46%,and sitting
position while feeding 34%, solid feeding after six months
4% and burping baby after feeding increased by 30%. In Uttar
Pradesh, due to a BCC package intervention there was an
increase in good practices like giving colostrums, initiation of
breastfeeding within one hour and burping of baby increased up
to 6 times.12 Shrestha T.et al carried out a study among postnatal
mothers in Nepal and reported that, knowledge on colostrums
was 100%, initiation of breastfeeding within one hour was 70%.
About 45% of the mothers answered that new-born should be
kept in lateral position after breastfeeding. Only 15% of the
mothers had burped their new-borns after breastfeeding.8 It was
noticed that there was still a lot of resist to immediate breast
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feed due to myths pressure by local population.
In the present study, participants had lack of knowledge on
vaccines that their new-borns should receive. 19.5% of the
study participants named at least three vaccines. After delivery
of health education, 65.9% of the study participants could name
4 to 7 vaccines. In Brazil, less than half of the subjects had
knowledge on vaccines. About 29% of the study participants
knew when to start the vaccination process and none knew the
schedule of the first three vaccines to be given to their newborns.13 A study carried out in Nepal regarding immunization
among mothers reported the mean knowledge to be 67.33%.8
The outcome was welcomed and reflects that the study module
explained vaccination procedure with great simplicity.
In the present study, overall mean post test knowledge
on newborn care among expectant women was increased
31.12±3.91 after providing health education than the pre test
knowledge i.e.17.2±5.4 and t-value for overall knowledge was
17.53. Study conducted in Karad by Kadam S. and Tata S.
found that results related to present study, overall mean post test
knowledge among antenatal mothers was higher (23.68) than
the total mean pre test knowledge score (14.53).6 Another study
carried out in Uttrakhad among 62 postnatal mothers showed
that overall pre test level of knowledge among mothers was
good (0.30±4.3) and after intervention mean post test level of
knowledge was found to be very good (42±1.1) and t-value of
pre test and post test was 22.22.14

CONCLUSION
Study shows that overall level of knowledge regarding newborn
care among expectant women was found to be low. Thus,
maternal education plays an important role in the knowledge
regarding newborn care that includes immediate care, thermal
protection, cord care, breastfeeding and cleanliness/hygiene.
A simple module developed by us was found to be effective
in imparting the basic skills required by a nursing mother. The
knowledge module can be a blueprint for carrying out further
research. Health education imparted at the right time and in a
simplistic manner can significantly reduce the burden of infant
mortality.
The affectivity of the present module needs to be tested in larger
populations for validity.
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ABSTRACT
INTRODUCTION- Education is the process of facilitating learning, or the acquisition of knowledge, skills, values, beliefs, and habits. Life skill
education is one which will fulll all these for adoptive and positive behaviors. OBJECTIVE- To assess the effect of life skill education on
secondary school going children in Belagavi district. METHODOLOGY- An interventional study was done on 9th and 10th grade participants of
four government school (2 urban schools and 2 rural schools) in Belagavi district. 279 participants (138 in control group and 141 in experiment
group) were selected via complete enumeration sampling technique. RESULT- Decision making shows statistical signicance in control group,
when compare to pre-test and post-test, where as no statistical signicant was found in experiment group. CONCLUSION- Life skills can improve
children decision making ability and lead them to live better life with the help of good decision making practices.

KEYWORDS:
Life skills, Secondary schools, Decision making.
INTRODUCTIONEducation is the process of facilitating learning, or the acquisition of
knowledge, skills, values, beliefs, and habits. Different institutional
and National agencies have dened life skills- World Health
Organization has dened Life Skills as "the abilities for adaptive and
positive behavior that enable individuals to deal effectively with the
demands and challenges of everyday life". Life-Skills Education as
dened by the UNICEF is "a behavior change or behavior
development approach to address a balance of three areas; knowledge,
attitude and skills".1 Thus both education & skills are considered for
people to act in an amendable and positive way. “Education is a process
of experience, because life is a growth. Education means helping inner
growth without being restricted by age. The growth process is the
process of adjusting to each phase as well as adding in the development
one's skills”. Said by Prof. Dr. Dewey.2
Life skill education is one which will fulll all these for adoptive and
positive behaviors.2 Life Skills Development is a life-long process that
helps individuals grow and mature; build condence in their decisions
taken on the basis of adequate information and thought, and discover
sources of strength within and outside. They help in promotion of
mental, physical and social wellbeing. It evolves on a continuous basis
and is also used throughout one life.3
Life skill- education is a very important and integral part of educational
system worldwide. Currently in India education is prevalent and is
achievement oriented than child oriented.

279 participants were taken from 4 government school (2 urban
schools and 2 rural schools) divided into two groups control group and
experiment group.
Table No. 1:- Distribution of demographic proﬁle
Q. Demographic Pre-Test
Post-Test
No.
variables
1.
Age
Frequency Percenta Frequency Percentage
ge
13
1
1%
2
1%
14
27
20%
22
16%
15
42
30%
50
35%
16
62
45%
62
44%
17
6
4%
5
4%
Total
138
100%
141
100%
2.
Sex
Male
54
39%
62
44%
Female
84
61%
79
56%
Total
138
100%
141
100%
3.
Grade
9th standard
66
48%
58
41%
10th standard
Total

OBJECTIVETo assess the effect of life skill education on secondary school going
children in Belagavi district.

4.
Upper Class
Upper Middle
Class
Middle Class
Lower Middle
Class
Lower Class
Total

METHODOLOGYAn interventional study was done in government school of Belagavi
from March 2016 to December 2016. Where 279 participants (138 in
control group and 141 in experiment group) were selected through
complete enumeration data collection method. Sample size was
obtained 9th and 10th grade students four government schools (2 urban
schools and 2 rural schools) of Belagavi district of Karnataka. Pilot
study was done in 10% of total size population. Data was collected
using pre and post method and intervention was given after pre-test for
one urban school and one rural school. Data was collected from predesigned and pre-tested questionnaire, written inform consent of the
parents and assent of the participants were taken from the participants.
Ethical clearance was obtained from institutional ethical committee of
J.N. Medical College.

5.

RESULT-

6.

Illiterate
Primary
Secondary
PUC
Graduate
Total

72

83

59%

138
100%
141
Socio-Economic Class
0
0%
0
34
25%
37

100%

66
37

52%

48%
26%

1
1%
138
100%
Father's Education
46
33%
47
34%
24
18%
14
10%
7
5%
138
100%
Mother's Education

0%
26%

68
33

48%
24%

3
141

2%
100%

33
58
30
12
8
141

23%
41%
21%
9%
6%
100%
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Illiterate
Primary
Secondary
PUC
Graduate
Total

64
48
20
3
3
138
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46%
35%
14%
2%
2%
100%

40
61
28
9
3
141

28%
43%
20%
7%
2%
100%

In this out of 138 participants in control group, 1% participant was of
age of 13 years, 20% participants were in the age of 14 years, 30%
participants were of 15 years age, 45% participants were of age 16
years, 4% participants were of age 17 years. In Experiment group out
of 141, 1% participants was of age 13 years, 16% participants was age
of 14 years, 35% participants were of the age of 15 years, 44% of the
participants were of age 16 years, 4% participants were the age of 17
years. Out of 138 participants in control group 39% participants were
males and 61% were females. In Experiment group out of 141, 44%
participants were males and females were 56%. Among 138
participants in control group, 48% participants were in grade 9th, 52%
participants belonged to grade 10th, whereas out of 141 participants in
Experiment group, 41% belonged to 9th grade and 59% were in grade
10th. According to revised scale of B.G. Prasad Socio-Economic Scale
2016, in control group out of 138 participants, 25% belonged to class II
group, 48% belonged to class III group, 26% belonged to class IV, and
1% belonged to class V. In experiment group out of 141 participants,
26% belonged to class II, 48% participants belonged to Class III, 26
24% belonged to class IV, and 2% were in class V group. Among 138
participants in the control group, 33% participant's father were
illiterate, 34% studied up to primary level, 18% had studied till
secondary level, 10% studied up to PUC level and 5% had studied up to
graduate level. Similarly in Experiment group among 141 participants,
23% participants father's were illiterate, 41% studied up to primary
level, 21% had studied till secondary level, 9% studied up to PUC level
and 6% had studied up to graduate level. Similarly among 138
participants in the control group, 46% participant's mothers were
illiterate, 35% studied up to primary level, 14% had studied till
secondary level, 2% studied up to PUC level and 2% had studied up to
graduate level. Similarly in Experiment group among 141 participants,
28% participant's mother were illiterate, 43% studied up to primary
level, 20% had studied till secondary level, 7% studied up to PUC level
and 2% had studied up to graduate level.
Table No.2:- Comparison between pre-test and post-test for
Decision making
Study Group
Pre Test
Post Test
t- p-Value
Mean
SD Mean SD value
Control Group
3.81
0.353 3.72 0.356 3.858 0.001
Experiment Group 3.78
0.386 3.83 0.317 1.463 0.161
t-Value
0.289
1.004
p-value
0.774
0.322
In control group for decision making the mean score and SD in pre-test
was 3.81 ± 0.353, whereas in post-test it was 3.72 ± 0.356 respectively,
and it was found statistically signicant (t- 3.858, p- 0.001). Similarly,
in experimental group the mean score and SD for pre-test for decision
making was 3.78 ± 0.386, whereas in post-test the mean score and SD
was 3.83 ± 0.317 respectively, and it was not found statistically
signicant (t-1.463, p- 0.161). But within pre-test group the mean
score and SD for decision making in control and experiment group was
3.81 ± 0.353 and 3.78 ± 0.386 respectively, which was not statistically
signicant (t- 0.289, p- 0.774). But within post-test group the mean
score and SD for decision making in control and experiment group was
3.72 ± 0.356 and 3.83 ± 0.317 respectively, which was not statistically
signicant (t- 1.004, p- 0.322).
DISCUSSION
In present study 279 students (138 in control group and 141 in
experiment group) were participated within the age between 13 years
to 17 years. Maximum students were of age 16 years in both groups i.e.
45% in control group and 44% in experiment group respectively.
Similar ndings were found in a study which was conducted in
vadodara, age of participants were between 14 years to 16 years.4
Another study was conducted in Dharwad taluk reported that
adolescents of age between 13 years to 15 years.5 A study in Kerala
reported that adolescent of age group of 13 years to 18 years
participated in their study.6 In present study out of 138 participants in
control group 61% were females and 39% were males, where as in
experiment group out of 141 participants, 56% were females and 44%
students were males.A study conducted in Kathmandu, Nepal with the
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sample size of 176, 51% participants were males and 49% were
females.7 Similar study conducted in Andhra Pradesh (India), reported
equal number of participants (300 males and 300 females) in both
gender.8 Whereas in a study conducted at Dharwad only girls were
recruited12, and at Iran only boys participated.9 In present study
participants belonged from 9th and 10th study grade, out of 138
participants in control group 48% belonged from 9th grade and 52%
were from 10th grade, where as in experiment group, 41% participants
were from 9th and 59% belonged to 10th grade in total of 141
participants. In contrast to present study, A study conducted in
Kathmandu, Nepal the participants were belonged to grade 8th, 9th &
10th i.e. 51%, 33.4% and 15.6%, respectively, of a private coeducational secondary school.11 Similarly, a study conducted in
suburban school, New York participants belonged from grade 8th, 9th
& 10th respectively.10 But in our study we have not included 8th grade
students. In our study, we found that in the area of decision making
skills, Pre test mean score and SD for control group and experiment
group are (3.81 ± 0.353) and (3.78 ± 0.386) respectively, and it showed
no signicant relationship between control group and experiment
group. In Post-test mean score and SD for control and experiment
group are (3.72 ± 0.356) and (3.83 ± 0.317) respectively, and
signicance not found. During comparison between pre-test and posttest for control group (p= 0.001) signicant difference was observed,
but when compared between experiment group, no signicant
difference was observed (p= 0.161).
A similar study conducted in Kerala stated that the overall decision
making was almost same in both group (i.e. experimental and
experiment delayed group) in pre study with no signicant difference
(p> 0.05), whereas in post study the knowledge level of experimental
group was found to be higher and was more than that of the
experimental delayed group signicantly (p< 0.05).11 Similarly, in a
study conducted in Andhra Pradesh in 2013 revealed that, the mean
score for these colleges were (15.59 ± 1.94), (15.24 ± 2.28) and (16.57
± 2.21), government, private and corporate respectively. The level for
decision making skills and college settings showed signicant
association (P = 0.01, f- val¬ues 21.01).12Another study conducted in
Turkey, vigilance subscale showed the highest mean scores (m =13.83)
on students in decision making strategies.13
COCLUSION
The present study concluded that the participants were in the age group
between 13-17 years in both control and experiment group and
majority were female participants. Most of the participants were
belonged to socio-economic class III in both control and experiment
group.In control group decision making skill was found statistically
signicant within the group.
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ABSTRACT
In a clinical laboratory test done on daily basis to measure the concentration of a constituent in a body ﬂuid in order to give information relevant
to the clinical state of a patient. To withstand the stability of the constituent or analytes in a body ﬂuid for a period of time when the sample is
stored under various storage conditions is always meant to be challengeable. is present study has been performed on two important
biochemistry analytes to study the eﬀect of freezing and thawing on the analytes. 20 Left over serum samples obtained from the free laboratory
of Biochemistry were analyzed on day 1 for baseline measurement for both the analytes followed by freezing the sample at -20˚c and thawing at
room temperature. In such manner the samples were made to undergo 10 freeze and thaw cycles. e results were compared with those
obtained on the ﬁrst day. Mean, standard deviation, and percentage diﬀerence were evaluated statistically. e Comparison of the data showed
mean change by 0.03gm/dL from day1 to day10 and for total bilirubin mean change by 0.18mg/dL from day1 to day 10 with decrease in the total
bilirubin values by 4.08% and total protein by 0.76%. As a result the study concludes that total bilirubin values gradually decrease when we
repeatedly freeze at - 20˚c and thaw at room temperature. Total protein is stable for 10 cycles of freezing and thawing. Hence we need to be
cautious while planning the studies and research projects which take up bilirubin as the parameter where repeated freezing and thawing is
required.

KEYWORDS:
Total bilirubin, Total protein, Freeze & aw cycle, Stability, Jaundice
Introduction:
Laboratory test are used by the clinicians for diagnosis, monitoring
and prognosis in patients with diﬀerent disease [1]. e problem
faced by clinical laboratories is the stability of serum analytes [2],
were change in the result of the values of analytes from baseline
concentration of the fresh sample due to diﬀerent temperature and
time [3]. Many investigators have studied changes in serum analytes
but the results are controversial [4]. e analytes studied in the
following study to determine the eﬀect of freezing and thawing were
total bilirubin and total protein. Bilirubin is a yellow orange pigment
formed by the degradation of the red blood cells in the
reticuloendithelial system, particularly in spleen and liver. Total
serum bilirubin concentration is currently used in the management
of neonatal jaundice [5]. Normal level of serum bilirubin is
0.2–0.8mg/dL [6]. Quantitative estimation of serum bilirubin is
useful in sub-clinical jaundice, where the demonstration of small
increase in serum bilirubin between 1–3 mg/dL is of diagnostic value
in clinical jaundice to follow the development and course of the
jaundice. High values up to 30 – 40 mg/dL may be reached in babies
from mothers who have developed Rh antibodies. In these cases the
pigment is bilirubin, which may be deposited in the brain giving
marked pigmentation-Kernicterus causing severe damage to the
brain and proving fatal in some cases. e serum bilirubin level is an
important factor in diﬀerential diagnosis of jaundice [7]. Protein
takes part in numerous biological functions of body [8]. Normal level
of serum total protein is 6-8g/dL [9]. A decrease in the level of total
protein may be due to heavy loss of protein into or mal-adsorption of
protein from the alimentary tract, decreased formation in the liver,
increased catabolism of proteins or insuﬃcient intake of protein in
the food. Reduction of serum total protein is one of the causes of
edema in liver disease. is may occur in malignant disease of
stomach, intestine and pancreas, in peptic ulcer and in deﬁciency of
vitamins especially vitamin D. Loss of protein can occur in a number
of diseases of the stomach and intestine and also apparently very
occasionally as a primary condition. Increase in total protein is seen

in conditions where there is signiﬁcant increase in dehydration along
with chronic infections and other conditions. ese include
rheumatoid arthritis, tuberculosis [8]. e aim of this study was to
know the eﬀect of freezing and thawing on these two biochemical
important analytes and study how stability of these analytes changes
from time at diﬀerent temperature.
Materials and methods:
e present study comprised of 20 left over serum samples. Serum
samples were collected from the free laboratory of KLE Society's Dr.
Prabhakar Kore Charitable Hospital and Medical Research Centre,
Belagavi, Karnataka, India. All the serum samples were analysed by
Semi-automated method Estimation of bilirubin was done by Diazomethod of Pearlman and Lee [10] and for total protein by Biuret
method. e data obtained was analysed statistically by computing
descriptive statistics, mean, standard deviation and percentage
diﬀerence. e results were considered statistically signiﬁcant
whenever p≤0.05.
Results:
e result of the study was as following – (1) Bilirubin showed
decrease values at diﬀerent intervals of each freezing and thawing
cycle. e range of total bilirubin on day 1 was 0.36- 26mg/dL and on
day 10 was 0.3- 25.5mg/dL. Mean± Standard deviation on day 1 was
8.72±7.39 and on day 10 was 8.53±7.36 respectively. Percentage
change of the range bilirubin from day 1st to 10th day was from 0.31%
-18.92% which was found to gradually decrease by 0.04-0.51mg/dl
from day 1 to day 10. Mean and standard deviation varied at the
percentage change of 4.04% and 4.83% with decrease values of mean
by 0.18 mg/dl and standard deviation by 0.17. Graph 1 represents the
change in the mean values from day1 to day 10 of total bilrubin.
(2) Protein showed stability upto 10 freeze and thaw cycles. e range
of total protein on day 1 was 4.41- 12.34g/dL and on day 10 was 4.1512.18g/dL. Mean ±Standard deviation on day 1 was 8.25±2.50 and on
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day 10 was 8.22±2.64. Percentage change of the protein values from
day1 to day 10 was from 31.25% -5.9% which was found to gradually
decrease at the range of 2.75-0.32g/dl from day 1 to day 10. Mean and
standard deviation varied at the percentage change of 76% and 8.01%
with decrease values of mean by 0.03g/dl and standard deviation by
0.69g/dL. Graph 2 represents the change in the mean values from
day1 to day 10 of total protein.
Graph 1: Representing the change in mean values of total bilirubin
from day 1 to day 10.

Graph 2: Representing the change in mean values of total protein
from day 1 to day 10.

Discussion and Conclusion:
Information on the stability of serum analytes during storage of
serum is often incomplete and sometimes contradictory. For
clinically useful and reliable results the interval between blood
collection and serum separation must be controlled [11]. e two
analytes studied under this study are used to study pathological
changes in a patient and also monitor diﬀerent disease. Total
bilirubin is photosensitive in nature; there is a known eﬀect of light on
the samples for the estimation of total bilirubin many have even
concluded that samples for serum bilirubin values should not be
placed under the light and if exposed to sunlight to be checked within
two hours. Storage aﬀects polypeptides possibly could be due to
denaturation occurring by freezing and thawing because of the
sensitivity of proteins for the freezing and thawing process this fact is
explained when there is low concentration of analytes in serum [12]
but many studies have concluded that serum proteins remain stable
in storage [13]. e eﬀect of storage and temperature on values of
total protein show no or very mild change. Another study concludes
total protein stable for 7 days [14]. is study aims at knowing the
eﬀect of freezing and thawing on analytes total bilirubin and total
protein and also studies how stability of these analytes changes from
time at diﬀerent temperatures. e study also concludes total
bilirubin values gradually decrease when we repeatedly freeze at 20˚c and thaw at room temperature. Total protein is stable for 10
cycles of freezing and thawing. Hence we need to be cautious while
planning the studies and research projects which take up bilirubin as
the parameter where repeated freezing and thawing is required.
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Table

Maculopapular Drug Eruption versus Maculopapular
Viral Exanthem
Maculopapular skin eruptions are characterized by an
erythematous maculopapular rash coinciding temporally
with the administration of a drug in the absence of
underlying conditions unless it progresses to severe forms
which are associated with extensive skin or mucosal
involvement. A large number of drugs have been attributed
to give rise to such eruptions. It is also one of the most
common dermatologic manifestations in certain viral
exanthems which are characterized by the prototypic

morbilliform/maculopapular rash with or without an
exanthem. Maculopapular rash is a common symptom
in day‑to‑day clinical practice, and a large number of
consultations and references are attributable to it. However,
drugs initiated for the treatment of underlying infections can
be a cause of a maculopapular eruption. In such a setting,
it is a diagnostic dilemma to differentiate between the two.
Table 1 enlists differences between the two so as to help
physicians to differentiate between the two.

Table 1: Differentiating features between maculopapular drug eruption and maculopapular viral exanthem
Definition

Epidemiology
Etiology

Mechanism

Maculopapular drug eruption

Maculopapular viral exanthem

Exanthematous drug eruption, also called morbilliform or
maculopapular drug eruption, is the most common type of
drug hypersensitivity reaction characterized by a diffuse
and symmetric eruption of erythematous macules or small
papules occurring approximately 1 week after the initiation
of drug treatment[1]
Adulthood, increased incidence in HIV-positive population
and women[2]
Numerous drugs have been implicated such as antibiotics
(most commonly beta-lactams, sulphonamides,
cephalosporins, quinolones, tetracyclines), anticonvulsants
(phenytoin, carbamazepine, lamotrigine), NSAIDs, and
allopurinol are common culprits. Antitubercular drugs such
as ethambutol and pyrazinamide, antiretroviral agents such
as protease inhibitors, emtricitabine, and tenofovir[5]
Maculopapular drug eruption is a T-cell-mediated delayed
hypersensitivity (Type IV) type reaction[6]

A generalized eruption of erythematous macules and papules
associated with systemic infection, often accompanied by fever
and lymphadenopathy

Onset of rash

The eruption usually begins within a week upto 10 days
after intake of the offending drug[7] on the trunk and upper
extremities and progresses caudally

Temperature

Low-to-moderate grade fever may be present

Cutaneous
manifestation

Erythematous maculopapular eruption appears on the
trunk and upper extremities and then progresses caudally
[Figure 1]. It is usually symmetric and may get confluent
and severe in dependent areas, such as the back. Facial
involvement can be seen. In severe forms, the mucosae
(oral, conjunctival, nasa, or anogenital) and skin
appendages (hair and nails) may be involved. Petechiae
and macular purpura may be noted occasionally on the legs
secondary to hemostatic pressure
Lesions are mostly pruritic

Diagnosis

Diagnosis is clinical and requires a high index of
suspicion. Temporal correlation with drug intake will
be found. Appearance of rash on drug re-challenge is
characteristic

Childhood, no particular sex predilection[3,4]
Measles (Paramyxoviridae), rubella (Togaviridae),
erythema infectiosum (Parvoviridae), Roseola Infantum HHV
Types 6 and 7 belonging to the Roseolovirus genus, infectious
mononucleosis by EBV or CMV. Rare etiologic agents are
nonpolio enteroviruses, rhinovirus, adenovirus, parainfluenza
virus, respiratory syncytial virus, and influenza virus[3,4]
After the entry of virus into the body, it incubates and enters the
viremic phase where there occurs dissemination of viral particles
to all tissues of the body. The exanthema occurs as a result of
perivascular inflammatory reaction to the virus in the skin
Prodromal symptoms such as fever, conjunctivitis, rhinorrhea,
cough, pneumonia, otitis media in measles, headache, sore throat,
and myalgia, arthralgia, in rubella, cephalocaudal distribution of
maculopapular eruption in measles and rubella[3,4]
High-grade fever in erythema infectiosum, roseola infantum
Low-grade fever in measles, rubella, EBV, and CMV infections[3,4]
Cephalocaudal distribution of maculopapular (morbilliform)
eruption [Figure 2] with sparing of palms and soles, may be
associated with lymphadenopathy as in rubella or Koplik’s spots
over the buccal mucosa in measles
Slapped cheek appearance in erythema infectiosum along with rash
over proximal extremities, rarely petechial
Appearance of maculopapular rash following intake of
ampicillin/amoxicillin in suspected cases of infectious
mononucleosis
Characteristically the rash is nonpruritic
Diagnosis requires correlation of clinical findings with special
relevance to morphology, distribution, and time course of eruptions
with associated systemic findings
In addition, laboratory parameters and ELISA for IgM antibody
against the respective viruses aid in diagnosis[3,4]

Contd...
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Table 1: Contd...
Laboratory
investigations

Maculopapular drug eruption

Maculopapular viral exanthem

Occasional derangement of liver function tests and raised
eosinophil counts may be associated
Histopathology from the maculopapular lesions shows
focal spongiosis, with underlying focal-vacuolar interface
changes, occasional necrotic keratinocytes, superficial and
deep perivascular lymphocytes, and eosinophils[8]
Skin intradermal/prick tests may show immediate reactions
to penicillin and a few other drugs
Patch tests using the suspected drugs should be done to
confirm the diagnosis[7]

Serologic investigations show elevated blood counts,
lymphocytosis or lymphocytopenia, atypical lymphocytes,
thrombocytopenia,[9] transient aplastic anemia in parvovirus B19
infection[10]
Histopathology features in viral exanthemata include a
superficial perivascular infiltrate of lymphocytes without associated
epidermal changes, a superficial-vacuolar interface dermatitis,
sometimes associated with eosinophils and neutrophils, a lichenoid
dermatitis, and a mild spongiotic dermatitis. All these patterns may
also be encountered in drug eruptions[11]
Serum ELISA for IgM antibody against the viral antigen can be
detected in the initial few days
Viral PCR for specific diagnosis is useful in cases of Parvovirus
B 19 infection, HHV 6 and HHV 7 implicated in Erythema
infectiosum[12]
Can be prevented by available vaccinations for measles
and rubella
Symptomatic treatment for fever with antipyretics, soothening
calamine-based preparation

Treatment

Withdrawal of the offending drug and its
further avoidance
Symptomatic management with oral antihistamines, a short
course of oral corticosteroids and topical calamine-based
soothening agents
Response to
Resolution and clearing up of lesions with fine
Predisposition to development of secondary bacterial infections
corticosteroid
desquamation
NSAIDs: Nonsteroidal anti-inflammatory drugs, HHV: Human herpesvirus, CMV: Cytomegalovirus, EBV: Epstein–Barr virus, PCR: Polymerase chain
reaction

Figure 1: Drug‑induced maculopapular rash in an adult involving the trunk.

Figure 2: Viral maculopapular exanthem over the face in a child.
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Maculopapular Drug Eruption Secondary to Pyrazinamide
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An 18‑year‑old male came with complaints of red rash over the
trunk, back, and arms associated with itching for 3 days. He
stated that these lesions had appeared first over the chest and
had spread to involve the back and the arms gradually. At the
time of presentation, the patient was afebrile but gave a history
of starting category 1 antitubercular treatment consisting of
isoniazid, rifampicin, ethambutol, and pyrazinamide 5 days
before the onset of rash in view of the recent detection
of pulmonary Koch’s. His other past medical history was
insignificant. Cutaneous examination revealed erythematous
maculopapular eruption distributed over the trunk [Figure 1]
and arms symmetrically. At a few places over the trunk, it
had coalesced to form patches and plaques. The rash was
blanching on diascopy and was nontender on examination. No
evidence of icterus or pallor was noted. Patient was afebrile
and recorded a pulse rate of 86/min, respiratory rate of 14/min,
and was normotensive. Oral, conjunctival, and genital mucosa
were uninvolved. There was no evidence of any lymph node
enlargement or hepatosplenomegaly on systemic examination.
Chest X‑ray revealed a small patch of consolidation in the
upper lobe of right lung.

Complete blood count revealed leukocytosis and mild elevation
of eosinophil count. Other biochemical investigations in the
form of liver and renal function tests were within normal range.
A biopsy from the lesion showed focal parakeratosis, spongiosis,
superficial, and deep perivascular infiltrate of lymphocytes
and scanty eosinophils [Figure 2]. Thus, based on history
and examination, a diagnosis of maculopapular drug eruption
secondary to antitubercular therapy (ATT) drugs was made. He
was admitted for the evaluation of skin rash and was started
on oral antihistamine and topical calamine‑based soothing
lotion. After 5 days of stopping the therapy, his lesions showed
complete improvement, and he was restarted on escalating doses
of individual antituberculosis drugs one after the other according
to the WHO guidelines, looking for any recurrence of skin
reactions. He tolerated isoniazid, rifampicin, and ethambutol
till the full doses but on inclusion of pyrazinamide 500 mg, he
developed the rash again. Pyrazinamide was withheld, and he
was started on the second‑line drug levofloxacin.

Questions
•
•
•
•
•
•
•

Figure 1: Erythematous maculopapular eruption distributed over the trunk.
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•

Why the diagnosis of maculopapular drug rash/
eruption was made in this case?
Which are the other causative agents implicated in
causing maculopapular drug eruption?
If this patient requires antibiotic or analgesics what
drug substitution should be done in this case?
What is the differential diagnosis for a maculopapular
drug eruption?
What is the pathophysiology of a maculopapular drug
eruption?
How can a maculopapular drug eruption be prevented
in future?
Are there any reliable diagnostic tests for confirming
the diagnosis and identifying causative agent of
maculopapular drug eruption?
How is maculopapular drug eruption treated?
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were noted to be the most common drug eruption in these
patients in a systematic review.[2,3] The rates varied between
73% and 91% of all drug eruptions. There is a higher risk of all
drug eruptions in the HIV‑positive population and in women.[2]
A multitude of drugs has been implicated in maculopapular
drug rash. Antibiotics (most commonly beta‑lactams,
sulfonamides, cephalosporins, quinolones, and tetracyclines),
anticonvulsants (phenytoin, carbamazepine, and lamotrigine),
nonsteroidal anti‑inflammatory drugs (NSAIDs), and
allopurinol are common culprits. [3] ATT drugs such as
ethambutol, pyrazinamide, antiretroviral agents, such as the
protease inhibitors, emtricitabine and tenofovir, and telaprevir
have also been reported.[4]
Figure 2: Biopsy from the lesion showed focal parakeratosis, spongiosis,
superficial, and deep perivascular infiltrate of lymphocytes and scant
eosinophils (H and E, ×200).

Answers
Why the diagnosis of maculopapular drug rash/eruption
was made in this case?

Within 5 days of intake of ATT, the patient developed
maculopapular eruption associated with itching over the trunk,
arms, and thighs. There is the presence of significant temporal
correlation between the intake of drugs and occurrence of
rash beginning on the 5th day of intake. In addition, previous
reports of similar adverse cutaneous reactions due to suspected
drug in the literature helped in making causality assessment.
Furthermore, reappearance of the rash on rechallenge with
pyrazinamide confirmed the diagnosis in this case with a
score of 9 (definite) according to Naranjo’s algorithm and
probable/likely association as per the WHO‑The Uppsala
Monitoring Centre casualty category.
Literature mentions that onset of maculopapular drug
eruption (morbilliform/exanthematous) typically occurs within
7–10 days after the initiation of the culprit drug. Occasionally,
a 14‑day window has been noted. On rechallenge with a drug
that the patient has been sensitized to in the past, the eruption
may occur within 24 h.[1]
The eruption usually begins on the trunk and upper extremities
and progresses caudally. It is usually symmetric. It may get
confluence and appear severe in dependent areas such as
the back in hospitalized patients. Facial involvement can be
seen, but mucosa is typically spared. Petechiae and macular
purpura may be noted occasionally on the legs secondary to
hemostatic pressure that is typically maximal on the legs. As
the lesion resolves, it begins to look dusky and violaceous and
postinflammatory fine desquamation can be noticed.

Which are the other causative agents implicated in
causing maculopapular drug eruption?
Drug eruptions have been reported to occur in 3.6/1000 among
hospitalized patients. Morbilliform drug eruptions (MDEs)
54

If this patient requires antibiotic or analgesics what drug
substitution should be done in this case?

The offending drug should be avoided as far as possible.
The antibiotic class or molecule of NSAIDs should be
changed, and the patient should be alerted to keep a
close watch on the occurrence of new eruption and stop the
offending drug and immediately report to the physician.
In case of antiretroviral therapy, nevirapine is the most
common offending drug; this can be replaced with efavirenz
or tenofovir.
A graded challenge by cautiously administering the drug to
assess whether it is safe to give the drug can be done. This is
used in patients who are unlikely to be currently allergic to
the drug.[5]
Induction of drug tolerance can be[5] tried to modify a patient’s
response to allow treatment to be given safely for patients who
are known to be or highly likely to be allergic to the drug but
have a strong clinical indication. For example, it may be useful
to give aspirin to patients with aspirin‑exacerbated reactive
airways disease needing recurrent oral steroids, recurrent nasal
polyps needing resection.[5]
However, this approach is not appropriate for patients
who have experienced severe non‑IgE‑mediated reactions
(Stevens–Johnson syndrome [SJS], toxic epidermal
necrolysis [TEN], etc.). Graded challenges usually start with
about 1/100 of the normal dose; dose step up may be at intervals
of a few days where non‑IgE‑mediated mechanisms would be
more likely (e.g., an exanthematous reaction).[5]
Induction of drug tolerance involves progressive depletion
of mediators (e.g., penicillin) or internalization of receptors
(aspirin). Very small doses (about 1/10,000 of the usual
dose) are to be given with a progressive escalation of dose
over 6–12 h. Tolerance is generally maintained for as long as
the drug is continued but will be lost if the patient ceases to
take the drug.[5]

What is differential diagnosis of maculopapular drug
eruption?

The following conditions should be considered in the
differential diagnosis:
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Viral exanthems

The history of upper respiratory tract symptoms and the
presence of a lymphocytosis or lymphopenia on the white
blood cell differential count (as opposed to eosinophilia) points
toward a viral etiology.

Toxin‑mediated erythemas

Toxin‑mediated erythemas such as toxic shock syndrome
and streptococcal shock‑like syndrome may present with an
eruption resembling MDE. These patients are typically sick
with a high fever and hypotension.

Acute graft versus host disease

and explained that such episode may recur in the future with
intake of offending drugs. A drug allergy card should be given to
patient mentioning offending drug. Patients should be instructed
to always carry the card and show it to the consulting physician.

Are there any reliable diagnostic tests for confirming
the diagnosis and identifying causative agent of
maculopapular drug eruption?

The diagnosis is made based on the typical clinical
appearance in concert with an appropriate drug history,
temporal association and the absence of systemic
involvement.

This diagnosis is made in the setting of a recent bone
marrow or stem cell transplant and in the absence of a drug
culprit. However, these patients are on multiple drugs, which
complicate the clinical picture. The presence of symptoms and
signs that suggest graft versus host disease (GVHD), such as
diarrhea, and liver function abnormalities should be looked for.
Skin biopsy may be helpful in that acute GVHD may manifest
satellite cell necrosis.

Complete blood count will show the presence of eosinophilia or
mid‑derangement of liver function tests in the absence of toxic
features clinically. In typical cases, a biopsy is not required.
However, histopathologic specimens that are performed in
cases where a differential diagnosis exists will show epidermal
changes, including small areas of spongiosis, which may or may
not arise above areas of vacuolar change of the basal layer. A few
apoptotic keratinocytes and focal parakeratosis may be found.[7]

Stevens–Johnson syndrome/toxic epidermal necrolysis

In the dermis, there is a lymphocytic infiltrate with eosinophils.
There may be vascular dilatation and mild edema in the upper
dermis. In a recent series, eosinophils were seen in 50% of
cases and an interface dermatitis in 53%.[7]

The initial lesions of SJS and TEN are purpuric or necrotic
macules and targetoid lesions. These patients are look
systemically ill with a fever. Skin pain/tenderness is a
distinguishing feature, as opposed to itch that accompanies
MDE.

Scarlet fever

A sandpaper‑like eruption accompanies a sore throat and
fever. Scarlatiniform eruptions such as Kawasaki syndrome
should also be considered. In these patients, a prolonged fever
accompanies the rash, cervical lymphadenopathy, oral mucous
membrane involvement, and/or conjunctival injection along
with palmoplantar desquamation.

What is the pathophysiology of a maculopapular drug
eruption?

Maculopapular drug eruption is a T‑cell‑mediated
delayed hypersensitivity (Type IV) type reaction. Type IV
hypersensitivity has been subdivided into four groups, depending
on whether monocytes (Type IVa), eosinophils (Type IVb), or
neutrophils (Type IVd) are predominantly activated or whether
there is T‑cell‑mediated apoptosis (Type IVc).
MDE has been classified both as Type IVb and Type IVc.
In Type IVc hypersensitivity, Langerhans cells present drug
happens to cytotoxic CD8+ cells, which then initiate apoptosis
of keratinocytes through perforin/granzyme B and Fas/Fas
ligand pathways. Eosinophil‑rich MDE has been classed as
Type IVb reactions. Here, Th 2 cells secrete interleukins 4,
13, and 5, which call eosinophils into the infiltrate, among
other functions.[6]

How can a maculopapular drug eruption be prevented
in future?

Once confirmed that patient has had MDE due to a particular
drug, the patient should be counseled and educated about it

Skin intradermal/prick tests can be undertaken by
allergologist/immunologist to check for immediate reactions
to penicillin and a few other drugs. Patch tests are sometimes
performed using drugs thought to have caused exanthems but
can be difficult to interpret.[1]
Graded rechallenging of the suspected offending drug is the
only known test to possibly discern the causative agent once
the rash resolves completely.

How is maculopapular drug eruption treated?

The offending agent should be discontinued if possible. In
cases where it is not possible to do this, such as an antibiotic
that is crucial to a drug regimen, symptomatic and supportive
treatment while continuing the drug therapy is a feasible option.
Topical calamine‑based soothing lotion can be given
to allay the itch. Mid‑  or high‑potency topical steroids
(such as triamcinolone acetonide 0.1%, fluocinonide 0.05%,
betamethasone dipropionate 0.05%, or clobetasol 0.05%) may
help to relieve pruritus. Creams or lotions are useful for large
surface areas. Lower potency topical steroids such as desonide
0.05% can be given for the face and folds. Antihistamines are
useful when itch is severe.
Although the clinical course is often relatively mild, these
exanthems may sometimes progress to erythroderma or
represent the beginning of even more severe drug reactions
such as SJS, TEN, or a drug rash with eosinophilia and systemic
symptoms or erythroderma in some. Here, a short course of
oral prednisolone at a dose of 0.5 mg/kg/day in tapering doses
can be given till complete clearance, unless contraindicated
by their underlying illness.
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Abstract:
CONTEXT: Iron is involved in critical physiological processes within the hair follicle, suggesting
that iron deficiency (ID) could disrupt hair synthesis. The relationship between body iron status and
hair loss has been investigated in a number of studies, however, with relatively discrepant findings.
AIM: The aim of this study is to evaluate whether chronic telogen effluvium (CTE) and female pattern
hair loss (FPHL) in patients were associated with decreased tissue iron stores, as measured by
serum ferritin levels.
SETTING AND DESIGN: This was a cross‑sectional study, conducted in a teaching hospital.
MATERIALS AND METHODS: Forty female patients aged between 15 and 45 years, having chronic
diffuse hair loss, were recruited.
STATISTICAL ANALYSIS USED: Statistical analysis used in this study was Mean ± standard
deviation, Pearson’s correlation coefficient, and one‑sample t‑test.
RESULTS: The mean serum ferritin levels in all participants, CTE, and FPHL were 18.6 µg/L, 16 µg/L,
and 36.64 µg/L, respectively. Almost 57.5% of participants had serum ferritin levels <12 µg/L indicating
ID, and 15% of participants had serum ferritin levels ranging 13–20 µg/L indicating iron depletion.
Twenty‑five percent of participants had serum ferritin levels ranging from 21 to 70 µg/L, indicating
that serum ferritin levels were lower than required for normal hair cycle. Since there is a wide range
of serum ferritin level (6–160 µg/L), a cutoff level of 41 µg/L was used to observe ID. There was a
significant difference between the mean serum ferritin levels of participants as compared to the cutoff
level of serum ferritin. Mean serum ferritin levels of all participants and in participants with CTE were
low. Many participants had serum ferritin levels less than the normal lower range. The participants
showed ID, at cutoff level of serum ferritin (41 µg/L), which was significant.
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CONCLUSION: Participants of this study had low serum ferritin levels at different definitions of ID,
and the participants showed ID, which was significant. Hence, chronic diffuse hair loss was associated
with decreased iron stores.
Keywords:
Chronic diffuse hair loss, chronic telogen effluvium, female pattern hair loss, iron deficiency, serum
ferritin levels

Introduction

A

n average normal scalp has about
100,000 hairs, with approximately 86%
being in anagen, 1% in catagen, and 13% in
telogen.[1] With telogen effluvium (TE), the
ratio shifts to 70% anagen and 30% telogen,
with daily shedding of up to 300 hairs.[2]
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

TE along with female pattern hair loss (FPHL)
and chronic TE (CTE) accounts for the
majority of diffuse alopecia cases.[3] Abrupt,
rapid, generalized shedding of normal club
hairs, 2–3 months after a triggering event,
indicates TE while gradual diffuse hair loss
with thinning of central scalp/widening
of central parting line/frontotemporal
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recession indicates FPHL. Excessive, alarming diffuse
shedding, coming from a normal looking head with
plenty of hairs and without an obvious cause, is the
hallmark of CTE.[4]
In a study from China, the prevalence of FPHL was 6.0%
across all age groups.[5] In Korean women, the prevalence
at all ages was 5.6%. [6] In the UK, 6% of women
aged <50 years were diagnosed as having FPHL.[7] No
concrete data are available from the Indian subcontinent.
An estimated life‑time prevalence was 1.7%; however,
this figure is not a reliable estimate.[8]
The common causes of chronic hair loss in females
include thyroid disorders, diabetes, polycystic ovarian
disease, anemia, and hypoproteinemia. Other causes are
stress, drugs, pregnancy, malignancies, chemotherapy,
etc. In most cases, the diagnosis can be made clinically
and the condition treated medically.[4] The most common
causes of iron deficiency (ID) are menstrual blood loss
and pregnancy in premenopausal women.[9] A review
of research shows that 72% of women with diffuse hair
loss have an ID.[10]
Iron is involved in many processes within the hair
follicle, suggesting that ID could disrupt hair synthesis.[11]
It is described that iron‑dependent genes in the hair
follicle bulge region may be affected by ID.[12] A low
ferritin concentration is very specific for ID.
Sinclair in his study found no direct relationship between
low serum ferritin and hair loss.[13] Rasheed et al.[14] in
their study found that serum ferritin levels in TE and
FPHL cases were significantly lower than in controls.
The relationship between body iron status and
different types of hair loss has been investigated in a
number of studies, however, with relatively discrepant
findings. Therefore, this study evaluated whether
CTE and FPHL were associated with decreased iron
stores as measured by serum ferritin levels. These
findings have implications regarding understanding
the triggers for hair loss, clinical trial design, and
therapeutics.

Materials and Methods
Study source

The study was conducted in the Department of
Dermatology, Venereology and Leprosy, KLES
Dr. Prabhakar Kore Hospital and Medical Research
Centre, Belagavi.

Ethical clearance

It was granted by the JNMC Institutional Ethics
Committee of Human Subjects Research.

Study design

This was a cross‑sectional study.

Sample size

A sample size of 40 was selected based on the formula.

Sample selection criteria

All female patients aged between 15 and 45 years, having
CTE and FPHL, attending KLES Dr. Prabhakar Kore
Hospital and MRC, Belagavi, were recruited as per the
inclusion and exclusion criteria.

Inclusion criteria

All the consenting female participants of age
group 15–45 years, with chronic diffuse hair loss, diffuse
thinning of hair, and patterned hair loss.

Exclusion criteria

Participants who did not give consent, who were on iron
therapy, undergone gastrointestinal/scalp surgeries,
suffering from trichotillomania, hormonal abnormalities,
and who were on medications for systemic disorders.

Data collection

An informed and written consent was obtained from
each participant. A thorough physical and clinical
examination of each participant was carried out, after
eliciting detailed history and only those who fulfilled
the inclusion criteria were included in the study.
A detailed history was taken and dermatological,
systemic examination was carried out. Diagnosis of
CTE [Photograph 1] and FPHL [Photograph 2] was made
on clinical examination and by performing hair‑pull
test [Figure 1]. The FPHL was graded using Ludwig’s
scale [Figure 2]. The data were noted in a pretested and
predesigned pro forma. Serum ferritin levels of the study
participants were measured by standardized method in
Hi Tech laboratory of KLES Dr Prabhakar Kore Hospital
and MRC, Belagavi.

Statistical methods

Analysis of result was made using mean ± standard
deviation and Pearson’s correlation coefficient, and
one‑sample t‑test was used wherever applicable. The
results were expressed as percentage and significance.

Tests used for diagnosis
Hair‑pull test

About 20–60 hairs are grasped between the fingers from
the base of the hairs firmly, tugged away from the scalp.
If more than 10% hairs are pulled away from the scalp,
this constitutes a positive test and implies active hair
shedding [Figure 1]. This test is based on the concept
of gentle pulling of the hair to bring about shedding of
telogen hairs.[15]
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Photograph 1: Chronic telogen effluvium
Photograph 2: Female pattern hair loss

Figure 2: Ludwig’s grading for female pattern hair loss

Figure 1: Hair-pull test

Ludwig’s Scale[16] is used to diagnose the severity of
FPHL [Figure 2].
The grading of this scale has been classified as follows:
• Grade I: (Mild) Hair loss occurs on the top and front
of the scalp, more noticeable when the hair is parted
down the center of the scalp
• Grade II: (Moderate) Thinning, shedding, general
decrease in volume, and a center part that continues
to widen over time
• Grade III: (Severe) Here, hair is so thin that it has
difficulty camouflaging the scalp, rendering it visible
to the naked eye.

Laboratory tests

Serum ferritin estimation was done using ADVIA Centaur
System Ferritin assay (Normal range: 6–160 µg/L).

Results
Forty participants were included in the study; out
of which, 5 participants were diagnosed as having
192

FPHL (12.5%) and 35 participants were having
CTE (87.5%). The mean age of all participants, CTE, and
FPHL was 25.18, 22.63, and 43 years, respectively. The
mean duration of hair loss of all participants, CTE, and
FPHL was 20.28, 18.37, and 33.6 months, respectively.
Hair‑pull test was positive in all participants having CTE
and negative in participants with FPHL. Severity of hair
loss in FPHL was assessed by Ludwig’s scale, in which
80% participants had Grade II and 20% of participants
had Grade III hair loss.

Serum ferritin levels

The mean serum ferritin levels of participants are
shown in Table 1. Mean serum ferritin levels were low
in participants having CTE as compared to participants
with FPHL, and the difference was statistically
significant (t = 2.138, P = 0.0389 *) by one‑sample t‑test.
Twenty‑three participants (57.5%) had serum ferritin
levels <12 µg/L, indicating ID, and 6 participants (15%)
had serum ferritin levels ranging from 13 to 20 µg/L,
indicating iron depletion. Ten participants (25%) had
serum ferritin levels ranging from 21 to 70 µg/L, indicating
that serum ferritin levels were lower than required for
normal hair cycle. Only one participant (2.5%) had serum
ferritin level more than 71 µg/L, indicating normal range.
Seventeen participants (42.5%) had serum ferritin levels
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less than 6 µg/L, which is definitely below the normal
range. Two participants (5%) had serum ferritin levels
as 0 µg/L [Graph 1].
There is a wide range of serum ferritin level (6–160 µg/L),
and many laboratories use lower limit as 6–12 µg/L,
which gives low specificity for diagnosis of ID. However,
as per the literature, a cutoff of 41 µg/L yields specificity
of 98% and sensitivity of 98%. Hence, the participants
were also analyzed for same and results are shown in
Table 2. When cutoff level of serum ferritin was taken as
41 µg/L, there was a statistically significant difference
between the mean serum ferritin levels of all participants
as compared to the cutoff level (t = 6.722, P = 0.0001*, by
one‑sample t‑test).
Similarly, there was a statistically significant difference
between the mean serum ferritin levels of participants
with CTE as compared to the cutoff level of serum ferritin
value of 41 µg/L (t = 7.924, P = 0.0001*, by one‑sample
t‑test).

Discussion
Conflicting observational data has failed to determine
whether an association exists between hair loss and ID in
Table 1: Distribution of serum ferritin levels
Parameters
Mean serum ferritin levels (µg/L)

CTE
16

FPHL
36.64

All participants
18.6

CTE: Chronic telogen effluvium, FPHL: Female pattern hair loss

Table 2: Percentage of participants having serum
ferritin levels <41 µg/L
Hair loss
CTE
FPHL
All participants with hair loss

Number of participants (%)
30 (85.7)
3 (60)
33 (82.5)

CTE: Chronic telogen effluvium, FPHL: Female pattern hair loss

More than
71 µg/L
2.5%

Between
21 -70 µg/L

Less than

25%

6 µg/L
42.5%

Between
13 -20 µg/L
15%

Between
6-12 µg/L
15%

Graph 1: Distribution of serum ferritin levels in study participants

the patients.[17] The relationship between body iron status
and different types of hair loss has been investigated in
a number of studies, however, with relatively discrepant
findings.[18] Therefore, this study was done to evaluate
whether CTE and FPHL were associated with decreased
tissue iron stores.
Mean serum ferritin levels of this study participants were
low (18.6 µg/L) as compared to the studies conducted by
Bregy and Trueb[19] and Deo et al.,[20] where higher levels
were evident (53.14 µg/L and 54.73 µg/L).
Mean serum ferritin level of our study in
FPHL (36.64 µg/L) was comparable to the study conducted
by Malkud[21] (37.11 µg/L) while it was still lower in
the study conducted by Rasheed et al.[14] (23.9 µg/L).
Mean serum ferritin level in FPHL was higher in
the studies conducted by Olsen et al.[22] (61.01 µg/L)
and Bregy Trueb[19] (54.95 µg/L), as compared to our
study (36.64 µg/L).
Mean serum ferritin level of our study in case of
CTE (16 µg/L) was comparable to the study conducted
by Rasheed et al.[14] (14.7 µg/L), indicating association
between ID and hair loss. Mean serum ferritin levels in
the studies conducted by Malkud[21] (39.39 µg/L), Bregy
and Trueb[19] (40.09 µg/L), and Olsen et al.[22] (51.81 µg/L)
in case of CTE were found to be higher, as compared to
this study (16 µg/L). The lower values observed in the
present study as compared to other studies is because
of noninclusion of postmenopausal women, inclusion
of minimum duration of hair loss as 6 months, and
proper selection criteria of participants, which eliminates
confounding variables. In the study participants of
other studies, the range of serum ferritin was very
wide (2–304 µg/L), as compared to the present
study (0–85.6 µg/L), which was less. Further, the mean
serum ferritin levels were less in CTE as compared
to FPHL, in all the above studies except in the study
conducted by Malkud,[21] where it was almost similar.
In this study, participants were categorized based on their
serum ferritin levels into four groups: ≤12 μg/L (ID),
13–20 μg/L (iron depletion), 21–70 μg/L (serum
ferritin level lower than required for normal hair cycle),
and ≥71 μg/L (normal ferritin level).
In this study, 57.5% of participants had serum ferritin
levels ≤12 µg/L, as compared to only 20.58% of
participants in the study conducted by Malkud,[21]
indicating that majority of our participants were
having ID. The percentage of participants having
serum ferritin levels from 13 to 20 µg/L in this
study (15%) was comparable to the study conducted
by Malkud[21] (14.70%), which indicates iron depletion
in the participants. The percentage of participants
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having serum ferritin levels from 21 to 70 µg/L was
more in the study conducted by Malkud[21] (41.17%)
as compared to our study (25%), indicating that serum
ferritin level was lower than required for normal hair
cycle in these participants. Only one participant (2.5%)
had serum ferritin level ≥71 µg/L, in this study, as
compared to study conducted by Malkud,[21] in which
there were 8 (23.52%) participants having serum ferritin
level ≥71 µg/L. This indicates only one participant
in our study had normal ferritin level and all other
participants were having low storage iron as per the
definition.

Cutoff levels of serum ferritin

A study by Zhang et al.[24] reports lower value of 35%
when cutoff of ≤70 µg/L was used.

Chronic telogen effluvium

In the present study, 68.57% of participants had serum
ferritin levels ≤15 µg/L, while in the study conducted
by Olsen et al.,[22] only 12.1% of participants had serum
ferritin levels ≤15 µg/L.
When serum ferritin cutoff level of ≤40 µg/L was used,
85.71% of participants in the present study and 63.8%
of participants in the study conducted by Olsen et al.[22]
were falling in this group.

Studies suggest that ID even in the absence of IDA
may be associated with certain kinds of hair loss. These
studies have different definitions of ID. The normal range
of serum ferritin taken in this study was 6–160 µg/L. As
there is a wide range in level of serum ferritin, there has
been controversy over the cutoff level of serum ferritin,
below which it can be defined as ID, triggering hair loss.
Hence it was necessary to use a cutoff level of serum
ferritin as adopted in other studies.

Our study results are definitely comparable to other
studies when cutoff level of ≤70 µg/L used, in which
100% of our participants fall under this group. In the
studies conducted by Olsen et al.,[22] Rushton et al.,[23]
and Malkud,[21] 75%, 95% and 88.23% of participants fall
under this group, respectively.

Olsen et al.[22] used three different definitions of ID: serum
ferritin levels ≤15 µg/L, ≤40 µg/L, and ≤70 µg/L, to
evaluate the prevalence of ID in their patients.

Conclusion

Although many laboratories use serum ferritin
concentrations of 10–15 µg/L as the lower limits of
normal based on reference sample groups, this only
gives a sensitivity of 59% and a specificity of 99%
for diagnosing ID, while a cutoff of 41 µg/L yields a
sensitivity of 98% and a specificity of 98%. Serum ferritin
levels above 70 µg/L are considered as normal. Hence,
same criteria were also used in this study.

Female pattern hair loss

In the present study, 20% of participants had serum
ferritin levels ≤15 µg/L, while in the study conducted
by Olsen et al.,[22] 12.5% of participants had serum ferritin
levels ≤15 µg/L.
Our study results were comparable to other studies
when cutoff level of ≤40 µg/L used, in which 60%
of our participants fall under this group, while in the
studies conducted by Olsen et al.[22] and Rushton et al.,[23]
58.8% and 65% of participants fall under this group,
respectively.
Even our study results were comparable to other studies
when cutoff level of ≤70 µg/L used, in which 80% of
our participants fall under this group. In the studies
conducted by Olsen et al.[22] and Malkud,[21] 75.4% and
82.35% of participants fall under this group, respectively.
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There was negative correlation between duration of hair
loss and ferritin (r = −0.202 and P = 0.211).

This study has found that CTE and FPHL were
associated with decreased tissue iron stores. In this
study, postmenopausal women were not included, to
avoid the influence of changed hormonal pattern on
results. Mean serum ferritin level was low in the study
participants indicating that ID could be the cause of hair
loss in them. Majority of the study participants showed
ID when different cutoff levels of serum ferritin were
used. Hence, ID as a cause for hair loss was evident.
As per this study, CTE was the most common type of
alopecia in females, and the prevalence of CTE was
highest in the young. ID as a cause for hair loss in
participants with CTE was evident by their lower mean
serum ferritin levels. Majority of the study participants
with CTE showed ID when different cutoff levels of
serum ferritin were used.
In this study, the number of participants with FPHL was
less because of noninclusion of postmenopausal women.
FPHL was prevalent in the aged women. However, many
of the participants with FPHL also showed ID when
different cutoff levels of serum ferritin were used.
Hence, the present study shows that association exists
between hair loss and ID in the participants of this study.
Further scientific studies are required with larger sample
size to postulate quantitative association between different
etiological factors and hair loss in iron deficient female.
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ABSTRACT
A statistical tool known as the T-score was chosen to depict the relative position of a patient in this continuum of fracture
risk. The T-score is calculated by comparing patient’s measured BMD with mean BMD of healthy young adults, matched
for gender and ethnic group, and expressing the difference in terms of standard deviation (SD).The present study was
conducted in the department of Radio diagnosis and included 269 subjects referred by clinicians for DEXA scan. The
participants were recruited in the study upon informed consent. The patient underwent bone mineral density at lumbar spine
(L1 to L4) and total hip. In this study, among 269 patients, a total of 135 (50.1%) patients had discordance in their T score
classification at hip and spine. Minor discordance was observed in 120 (44.6%) participants and major discordance was
observed in 15 (5.6%) participants. In other 134 (49.8%) participants, T-score categories at two skeletal sites were not
different.
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INTRODUCTION
India houses the second largest population in the
world, thus it is also home to a very large population of
osteoporotic patients. Being a developing nation, in terms
of economic reforms and development, there is also a
steady increase in life expectancy resulting in an
increasing aging population who are at risk of
osteoporosis. The population above age 50 years is
estimated to constitute 22% in 2025 and 33 % of the total
population in 2050 respectively. Life expectancy is 67
years (2013) and is expected to increase to 71 years by
2025 and to 77 years by 2050 [1].
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State of osteoporosis/osteopenia
As per the 2009 International osteoporosis
Foundation [IOF] Asian Audit, it is estimated that
approximately 26 million patients suffer from
osteoporosis in India in 2003, which is expected to
increase to 36 million by 2013 [2]. In 2013, sources
estimated that 50 million people in India are either
osteoporotic or osteopenic [3]. High rate osteoporosis
parallels with high rate of vitamin D deficiency prevalent
in India. A recent report on the global status of Vitamin
D nutrition highlights India as one of the most deficient
regions [4]. High rate of vitamin D deficiency may also
be due to several other factors like pigmented skin, low
sun exposure, low dietary intake, lack of food
fortification, environmental pollution etc. Urbanization
also appears to influence the prevalence of osteoporosis
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due to lifestyle changes, lower physical activity,
increased indoor living, and low sun exposure.
Level of Awareness
Awareness about osteoporosis is low among
Indian population. Number of small scale surveys
indicate that only 10-15% of the population were familiar
with the disease entity [5]. Nevertheless level of
awareness varies with the level of education and those
with family history of osteoporosis. Most find the
information about the osteoporosis through television and
radio than doctors, newspapers or peers. Information
through media may not be as accurate and there is need
for increased involvement of doctors in educating people
about osteoporosis.
Fracture rates
In a large questionnaire-based study involving
14,271 subjects, population incidence of low trauma
fractures at hip, spine and wrist was 34.3/100,000 per
year [6]. A recent study from Rohtak district in North
India shows an annual incidence rate of 163 and 121 per
100,000 per year in women and men respectively above
the age of 55 years [7]. However, with rapid increase in
the ageing population, an exponential rise is expected in
the absolute numbers of fractures in the next decade.
15–20% of older urban adults aged over 50
years show evidence of
at least one vertebral fracture.
The prevalence of radiographic vertebral fractures in
older adults in Delhi has been recently reported to be
17.9% (18.8% male and 17.1% female); indicating that
vertebral fracture prevalence in India is similar to
Western populations [8].
Diagnostics
There are approximately 250 DXA machines
available in the country (about 0.2 DXA machines per
million), and very few of these are based at the
government hospitals, a fact which further limits access.
While a large
proportion of DXA machines are
available in the metropolitan areas, there is an increasing
need to spread to middle sized towns all over the country.
A statistical tool known as the T-score was chosen to
depict the relative position of a patient in this continuum
of fracture risk. The T-score is calculated by comparing
patient’s measured BMD with mean BMD of healthy
young adults, matched for gender and ethnic group, and
expressing the difference in terms of standard deviation
(SD). Therefore, a T-score result indicates the difference
between the patient’s BMD and the ideal peak bone mass
achieved by a young adults (aged 20-39 yrs). A T-score
of -1 indicates that the subjects BMD is one standard
deviation less than the mean of reference young adult
population.
T-score =

Measured BMD-Young adult normal BMD
Young adult normal SD
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The current WHO definitions of osteoporosis
and osteopenia are based on T-score values. According to
the WHO (The WHO Study Group 1994) the diagnostic
criteria is as follows.
 Normal: a BMD or BMC value not less than 1 SD
below the young adult mean value
 Low bone mass (or osteopenia): a BMD or BMC
value between 1 and 2.5 SD below the young adult mean
value
 Osteoporosis: a BMD or BMC value more than 2.5
SD below the young adult mean value
 Severe osteoporosis (or established osteoporosis):
a BMD or BMC value more than 2.5 SD below the young
adult mean value in the presence of one or more fragility
fractures.
The logical corollary of this data is the need to
identify individuals with low bone mass prior to the
occurrence of the first fracture. In predicting fracture risk,
the guiding principle is that the risk of fracture
approximately doubles for each SD decline in bone
density. The fracture risk does not have a discrete
beginning or end. It is a continuum of risk. There is no Tscore at which a patient is risk-free. Fracture risk is
always there to a greater or lesser extent. Clinical factors
modify the risk attributed to a specific T-score. Age is the
greatest clinical risk factor which increases the risk for
fracture at every T-score no matter the value. There is
no substitute for clinical judgment when it comes to
conveying what these numbers really mean. The medical
implications of these scores, however, must always be
placed in the context of every individual patient.
METHODOLOGY
Study Area
The present study was conducted in the
department of Radiodiagnosis and included 269 subjects
referred by clinicians for DEXA scan.
The participants were recruited in the study upon
informed consent. The patient underwent bone mineral
density at lumbar spine (L1 to L4) and total hip.
Sample size
269 subjects were included in the study.
Sample size calculation
The sample size was determined by calculations
using the following formula.
n = Z2 x p x q / D2
Where,
n = sample size
Z = constant considered as 2
P = prevalence of T score
discordance
q = 100 – p
D = 15% of p
As the exact prevalence of T-score discordance
in this geographical area was not known prevalence was
considered as 50.
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n = 2 2 x 50 x 50 / 7.52
= 177.77 180
Hence the sample size of 180 was considered. However,
during the study period 269 subjects satisfied the
inclusion criteria and hence enrolled.
Therefore,

(50.1%) patients had discordance in their T score
classification at hip and spine. Minor discordance was
observed in 120 (44.6%) participants and major
discordance was observed in 15 (5.6%) participants. In
other 134 (49.8%) participants, T-score categories at two
skeletal sites were not different.
T-score discordance was more prevalent in
women than men. However the association of gender
with discordance was not statistically significant.
The bulk of patients who had discordant T
scores were those above 50 yrs of age. Age > 50 was a
significant risk factor for occurrence of discordance.
Mean age among discordant group was
marginally higher than those with T score concordance.
No single BMI group showed significant
predisposition for discordance.
In both major and minor discordances, lower
BMD for lumbar spine was more prevalent. Of the 15
participants who had major discordance, 14 were
osteoporotic at spine. Only 1 subject had osteoporosis at
hip with normal bone density at spine.
Age >50, menopausal status, & osteoporosis at
spine were significant risk factors for T-score
discordance between hip & spine. T-score discordance
was significantly less prevalent Those who had taken
Hormone replacement therapy & who had low bone
density at hip were less likely to show T score
discordance.

Exclusion criteria:
 Non-consenting patients.
 Patients who underwent bone density study at only
one skeletal site.
Results:
When T-score at spine and total hip were
compared among the study population, a significant
proportion had discordance in their T-score classification
at different skeletal sites. Discordance in diagnosis of
osteoporosis is defined as presence of different categories
of T scores (osteoporosis, osteopenia, and normal) in two
skeletal sites of an individual patient.
This phenomenon is classified into two groups:
major and minor. Minor discordance is where the
different diagnostic classes are adjacent; i.e., patient is
diagnosed as osteoporotic in one site and osteopenic in
the other site, or, osteopenic in one site and normal in the
other site. If the diagnosis is osteoporosis in one site and
the other site is in the normal range, the discordance falls
into the major class.
In this study, among 269 patients, a total of 135
Table 1. Distribution of Major Discordance
Major Discordance
HIP
Spine
Normal
Osteoporosis
Osteoporosis
Normal
Table 2. Distribution of Minor Discordance
Minor Discordance
HIP
Spine
Osteoporosis
Osteopenia
Osteopenia
Osteoporosis
Osteopenia
Normal
Normal
Osteopenia

Men

Women

Total

2
-

12
1

14
1

Men

Women

Total

1
9
5
12

8
41
6
38

9
50
11
50

Table 3. Prevalence of Discordance with Sex
Sex
Nil
%
Minor
%
Major
Male
35
54.69
27
42.19
2
Female
99
48.29
93
45.37
13
Total
134
49.81
120
44.61
15
Chi-square=1.4162 P = 0.4931
Table 4. Distribution of Discordance with Age Groups
Age groups
Nil
%
Minor
<=40yrs
18
75.00
6
41-50yrs
23
48.94
22
51-60yrs
26
36.62
37
61-70yrs
45
51.14
38
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%
25.00
46.81
52.11
43.18

Major
0
2
8
5

%
3.13
6.34
5.58

%
0.00
4.26
11.27
5.68

Total
64
205
269

Total
24
47
71
88

%
23.79
76.21
100.00

%
8.92
17.47
26.39
32.71
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>=71yrs
Total

22
134

56.41
49.81

17
43.59
0
120
44.61
15
Chi-square=16.7688,
p=0.0326*

0.00
5.58

39
269

14.50
100.00

p<0.05
Table 5. Mean Age and SD in Patients with Discordance
Discordance
Normal
Minor
Major
Total
F-value
P-value

Means
57.95
58.92
58.33
58.40

Table 6. Distribution of Discordance with BMI Groups
BMI groups
Nil
%
Minor
%
Under weight
6
50.00
6
50.00
Normal
49
53.85
39
42.86
Over weight
40
44.44
44
48.89
Obese
39
51.32
31
40.79
Total
134
49.81
120
44.61
Chi-square=4.0536,

SD
13.35
11.16
7.20
12.11
0.2016
0.8176

Major
0
3
6
6
15
p=0.6695

%
0.00
3.30
6.67
7.89
5.58

Total
12
91
90
76
269

Table 7. Distribution of Osteoporosis in Patients with Major Discordance
Osteoporosis At Spine With Normal
Osteoporosis At Hip With Normal
BMD At Hip
BMD At Spine
Major Discordance
14
1
Table 8. Results of Chi-squared Test for Risk Factors of T-score Discordance
Variable
X2
Sex
0.7978
Age >50
82.67
Obesity
0.0955
Menopausal status
4.4679
Steroid intake
0.5308
HRT
6.26
Osteoporosis at spine
17.344
Osteoporosis at hip
15.4
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P Value
0.3717
0.0000*
0.7572
0.0345*
0.4662
0.012*
<0.05*
<0.05*

%
4.46
33.83
33.46
28.25
100.00

Total
15
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DISCUSSION
Osteoporosis is a major global public health
problem associated with significant morbidity, mortality,
and socioeconomic burden. Osteoporosis is a condition
that can be prevented and treated if diagnosed early and
accurately. Unfortunately, it is often undiagnosed until a
fracture occurs. Therefore, the number of people who are
screened for this disease must be increased. Measuring
bone mineral density (BMD) is the most important tool in
the diagnosis of osteoporosis. And DEXA is the
investigation of choice for measurement of bone density.
In our study, the prevalence of osteoporosis was
found to be as high as 39% (n=105 out of 269). The exact
prevalence and incidence of osteoporosis in India is not
known. Epidemiological data is lacking, however expert
groups estimated the prevalence in India to be 26 million
in 2003 & 36 million by 2013 in International
Osteoporosis Asian Audit 2009 [2]. Most studies on
osteoporotic are done on postmenopausal women and
these studies show high prevalence of postmenopausal
osteoporosis in Indian women as compared to western
population. Neelam Aggarwal et al, in their cross
sectional study done at a tertiary referral centre in
Hyderabad, reported a prevalence of 53% among
postmenopausal women [9]. Similar high prevalence was
also found in cross sectional study done by Paul Thomas
et al in a semiurban area of southern India, with
prevalence
of
osteoporosis
of
50%
among
postmenopausal women [10]. In our study group, 56.4%
of postmenopausal women were osteoporotic.
The reason for such high prevalence of low bone
density in Indian population may include the genetic
makeup, the environmental factors, personal habits, life
style, high prevalence of Vitamin D deficiency etc.
Several studies have shown lower mean bone density
values in Indian population as compared to Caucasian
population. A study done by Ranu patni et al indicated
that the mean spinal BMD in Indian females in the 20–60
years age group was about 30% less than the reference
American/European populations and mean hip BMD was
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27% less than that in the reference American/European
population. Similar results were seen in a study
conducted by Nangia et al where mean spinal BMD in
Indian females was 2 SD (30.52%) lower when compared
to the reference American population. Since the standard
DEXA machines use Caucasian reference values,
naturally, greater proportion of Indian population will be
classified as osteoporotic than the western counterpart.
This explains higher prevalence of osteoporosis in cross
sectional studies carried out in the subcontinent.
In the present study, high proportion of
osteoporotic individuals were in their 6th & 7th decade of
life. 60% of osteoporotic individuals were in their 6th &
7th decade of life. Senile and postmenopausal patients
form the bulk of osteoporotic individuals as apparent
from this study. With increasing life expectancy in India,
the number of population at risk of osteoporotic fractures
is also expected to increase with consequent social and
economic impacts.
Age correlated negatively with bone mineral
density measurements at both spine and hip bone density
measurements in our study with statistically significant
p values. Thus with increasing age, the bone mineral
density progressively decreased irrespective of the site of
measurement. Similar negative correlation of age with
bone mineral density was observed in other cross
sectional studies done by Neelam Aggarwal et al [9].
High prevalence of osteoporosis was found in
underweight patients and least among obese patients.
Accordingly on correlation study it was found that
increasing BMI positively correlated with bone mineral
density at both hip and spine with statistically significant
p values. Higher the BMI, higher was the spinal &
femoral bone mineral density. Similar positive
correlation of BMI with bone parameters were shown in
study done by Veena et al who studied bone status and its
relationship to the nutritional status in Indian women
from a low-income group [11]. This observation
reinforces the contribution of these anthropometric
parameters like height, weight and BMI on bone mineral
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density. Better the nutritional status of an individual,
better will be the bone mineral density. Other reason for
this observation may be that DEXA being a projectional
technique of calculating bone mineral density, three
dimensional objects are analyzed in two dimension.
DEXA provides areal bone mineral density, in units of
grams/cm2, the denominator being area of bone. It is not
a volumetric density and depth of the bone is not
accounted. Given two bones of similar volumetric bone
mineral density, the smaller bone will have a lower areal
BMD than the larger one since the influence of bone
thickness is not factored. Obese individuals having larger
size of vertebrae will have higher bone mineral density
than leaner individuals. This difference may be
attenuated if true volumetric measurement techniques are
utilized.
Though, there may be varying degrees of
correlation between bone mineral density at different
anatomical sites, it is difficult to predict bone density at a
skeletal site by measurement at another site. Thus
discordance in bone density readings at any two skeletal
sites is often observed phenomenon. T score discordance
is a phenomenon where T score of a given patient differs
from one key measurement site to another. Various
studies have looked into prevalence of discordance in T
score classification in the cross section of population and
their impact on management of osteoporosis. In our study
the prevalence of major discordance was 5.6% and minor
discordance was seen in 44.6% of participants.

The results are in agreement with similar studies
on discordance. Woodson G reported a prevalence of 5%
for major discordance and 39% for minor discordance in
his study [12]. In a retrospective study, El Maghraoui et
al reported major discordance in 4% and minor
discordance in 41% of study population in Morocco.
Moayyeri et al reported a similar prevalence of
discordance in a subset of Iranian population. Out of total
4188 study population, major discordance was observed
in 2.7% and minor discordance was observed in 38.9% of
participants. Studies on discordance are limited in Indian
population. Meeta Singh et al did a study on post
menopausal women undergoing bone mineral
densitometry at a referral hospital in Hyderabad where
they found major discordance in 16.7% of
postmenopausal women and minor discordance in 34.8%
[13].
CONCLUSION
T-score discordance between hip & spine is a
prevalent finding among the population and physicians
should expect such discordances in routine outpatient and
develop appropriate strategy in approaching to these
patients. Because of ease and speed of BMD
measurements with modern DEXA with the consequent
low radiation dose, there are no longer technical barriers
to scanning both spine & hip to avoid under diagnosis of
osteoporosis.
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ABSTRACT
In recent years, the widespread availability of bone densitometry techniques has given way to working definitions of
osteoporosis based on measurements of bone mineral density (BMD). A WHO study group composed of 16 internationally
known experts in the field of osteoporosis proposed a criteria for the diagnosis of osteoporosis based on a specific level of
bone density. The participants were recruited in the study upon informed consent. The patient underwent bone mineral
density at lumbar spine (L1 to L4) and total hip. The study included 269 subjects referred by clinicians for DEXA scan. Of
269 subjects, 35.32% (n=95) were diagnosed osteoporotic at lumbar spine. 36.8% (n=99) were in the osteopenic range and
27.88% (n=75) were in the normal range. When T score classification of study population at spine & hip are compared, it is
observed that 41 participants were diagnosed in osteoporotic range at hip and 95 participants were diagnosed in osteoporotic
range at lumbar spine. Thus determination of BMD at lumbar spine was more sensitive for diagnosis of osteoporosis in this
study.
Key words:- DEXA scan, BMD, lumbar spine.
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INTRODUCTION
The term osteoporosis was coined from Greek
words, “osteon” meaning bone and “poros” meaning
small pores or passages. Thus the term osteoporosis is
descriptive of bony changes that occur in osteoporosis.
The modern definition of osteoporosis is much
debated. A working definition for osteoporosis was given
at the 1993 Consensus Development Conference and it
was defined as: “A systemic skeletal disorder
characterized by a low bone mass and microarchitectural
deterioration of bone tissue, with subsequent increase in
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bone fragility and susceptibility to fracture” [1].
This definition does not necessitate that an
individual should sustain a fragility fracture before the
diagnosis of osteoporosis is made, but introduces the
concept of low bone mass and its association with higher
fracture risk. The loss of bone occurs "silently" and
progressively. Often there are no symptoms until the first
fracture occurs. The definition also emphasized that both
bone mass and microarchitecture accounts to bone
strength.
But, the Consensus Conferences’ definition was
difficult to implement clinically into practice since the
precise objective measurements for low bone mass,
architectural deterioration, or increased risk of fracture
that was necessary for a diagnosis of osteoporosis was
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absent from the definition. Though the definition includes
terms like low bone mass, microarchitectural
deterioration, increased bone fragility, only bone mineral
density (BMD) can be objectively measured till date.
Low bone mass has proved to be the single most
important objective predictor of fracture risk [2]. Lower
the bone mass, weaker the bone and lesser the force
required to cause a fracture. Bone densitometry is a
technique for assessing bone mass noninvasively and
Dual energy X-Ray Absorptiometry (DEXA) has been
established as the “gold standard” method for assessing
BMD [3].
In recent years, the widespread availability of
bone densitometry techniques has given way to working
definitions of osteoporosis based on measurements of
bone mineral density (BMD). A WHO study group
composed of 16 internationally known experts in the field
of osteoporosis proposed a criteria for the diagnosis of
osteoporosis based on a specific level of bone density [4].
An approach similar to current definitions of
hypertension or hypercholesterolemia was utilized. The
definition of hypertension reflects a blood pressure value,
where it has reached a level that places the individual at
risk for the undesirable outcomes. Similar concept is
applied to definition of osteoporosis when it is defined
based on objective measurements of bone mineral
density.
Osteoporosis is defined in terms of bone density
measurement and based on a comparison of the patients´
measurement to the standard peak adult bone mass
(PABM). WHO study group noted that a cut-off value of
2.5 SD or more below the average value for healthy
young women for bone density at the PA spine or
proximal femur or for bone mineral content at the midradius would result in 30% of all postmenopausal women
being labelled as osteoporotic.
And 50% or more of
these women will have sustained a fracture of the spine,
femur, forearm, humerus or pelvis. Thus a cut off point
of 2.5 SD below peak adult bone mass (PABM) for
diagnosis of osteoporosis is based on epidemiological
data derived from a population of postmenopausal
Caucasian women where 50% of whom had already
suffered a fragility fracture.
METHODOLOGY
The participants were recruited in the study upon
informed consent. The patient underwent bone mineral
density at lumbar spine (L1 to L4) and total hip. The
study included 269 subjects referred by clinicians for
DEXA scan.
Exclusion criteria:
 Non-consenting patients.
 Patients who underwent bone density study at only
one skeletal site.
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Informed consent
Individuals fulfilling the selection criteria were
informed in detail about the purpose of the study and a
written informed consent was obtained from them prior
to their enrolment into the study.
Data collection
Upon obtaining the informed consent the
patients’ relevant clinical history was obtained through
personal interviews, use of case records, files and
documents. The details were noted on a predesigned
proforma.
Diagnostic criteria for osteoporosis
T-score of -2.5 or lower at any of the skeletal
site measured is diagnosed as osteoporosis.
Diagnostic criteria for Osteopenia
T score between -1 & -2.5 is diagnosed as
osteopenia.
Diagnostic criteria for normal study
T- score not less than -1 was considered normal.
RESULTS
During one year period, a total of 269 subjects
were recruited in the study after having met the inclusion
criteria. The results of this study are presented below.
Of 269 subjects, there were 205 females and 64
males.
Age of the study population ranged from 24
years to 87 years. Mean age of the study population was
58.4 yrs with a standard deviation of 12.1 yrs. Majority
of the patients were in the age range of 61-70 yrs (n=88,
32.71%). 71 subjects (26.39%) were in the age group 51
to 60 years. There were 47 patients (17.47 %) in the age
group of 41 to 50 years, 39 patients (14.5%) were aged
>70 years and 24 patients ( 8.92 %) were aged less than
40 years.
On classifying the patients according to BMI,
most of the patients were classified as normal or
overweight. Of 269 subjects, 91 (33.8%) subjects had
normal BMI and 90 (33.5%) subjects were overweight.
76 (28.2%) were obese and 12 (4.5%) were underweight.
The average BMI of the study population was 26.9 kg/m2
with BMI ranging from as less as 11.5 kg/m2 to
maximum of 42.1 kg/m2.
Increasing age negatively correlated with T
scores at spine as well as hip. With increasing age, T
scores were more negative.ie farther from the normal
young adult values.
Increasing BMI positively correlated with T
scores at spine with statistically significant P value.
Similarly, increasing BMI positively correlated with T
scores at hip with statistical significance.
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T scores at spine had positive correlation with T
scores at hip. Those who had higher bone mineral density
at spine also had higher values at hip. The correlation
was statistically significant.
Of 269 subjects, 35.32% (n=95) were diagnosed
osteoporotic at lumbar spine. 36.8% (n=99) were in the
osteopenic range and 27.88% (n=75) were in the normal
range.
Of 269 subjects, 15.24% (n=41) were diagnosed
osteoporotic at hip. 37.17% (n=100) were in the
osteopenic range and 47.58% (n=128) were in the normal
range.
When T score classification of study population
at spine & hip are compared, it is observed that 41
participants were diagnosed in osteoporotic range at hip
and 95 participants were diagnosed in osteoporotic range
at lumbar spine. Thus determination of BMD at lumbar
spine was more sensitive for diagnosis of osteoporosis in
this study.
A total of 105 patients were diagnosed to have
osteoporosis defined by T score less than -2.5 at any of
the two skeletal sites measured. Out of 105 subjects, 64
patients were osteoporotic exclusively at spine and 10
patients were osteoporotic only at hip. 31 patients had
osteoporosis at both spine and hip skeletal sites.
The prevalence of osteoporosis was 35.3%
(n=95) at the lumbar spine, 15.2% (n=41) at the femoral
neck and 39% (n=105) at any site. If BMD was measured
only at hip, only 41 subjects would have been diagnosed
as osteoporotic instead of 105 subjects diagnosed as

osteoporotic in this study population thus missing the
diagnosis in rest 64 patients. If BMD was measured only
at spine, 95 subjects would have been diagnosed as
osteoporotic thus omitting 10 subjects who had
osteoporosis only at hip. This translates into conclusion
that a significant proportion of subjects would not have
been classified as osteoporotic if only one skeletal site
was measured.
Highest number of osteoporotic individuals
were in their 6th & 7th decade. 35.23% osteoporotic
patients (n=37 out of 105) fell in the age group of 61-70.
25.71% (n= 27) osteoporotic subjects were in the age
range of 51-60 years. There were 27 patients (25.71%)
>70 yrs who were osteoporotic. 11 (10.5%) patients had
osteoporosis in the age range of 41-50. 3 (2.85%) patients
< 40 yrs were osteoporotic. Thus 60.94 % of the patients
who were osteoporotic fell in 6th & 7th decade of life.
Highest percentage prevalence of osteoporotic
patients were in the underweight category. Out of 12
underweight patients, 10 were osteoporotic with
percentage prevalence of 83%. Whereas least prevalence
was among the obese patients. Only 20 (26.3%) among
91 obese patients were in osteoporotic range. 43 among
91 subjects who had normal BMI were osteoporotic with
percentage prevalence of 47.2% . 32 among 90
overweight patients were osteoporotic (35.5%). Thus the
patients with higher body mass index were likely to have
higher bone mineral density and thus lesser prevalence of
osteoporosis.

GRAPH 4: CORRELATION BETWEEN AGE & T
SCORES AT SPINE

R value -0.219
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P value 0.000296
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GRAPH 5: CORRELATION BETWEEN AGE & T
SCORES AT HIP

R value: -0.317

p value <0.00001

GRAPH 7: CORRELATION BETWEEN BMI & T
SCORES AT HIP

GRAPH 6: CORRELATION BETWEEN BMI & T
SCORES AT SPINE

R value : 0.2556 p value <0.00001
GRAPH 8: CORRELATION BETWEEN T SCORES
AT SPINE & HIP

R value: 0.2519 p value <0.00001

Table 1. Distribution of Patients by Sex
Sex
Male
Female
Total

No of patients
64
205
269

Table 2. Distribution of Patients by Age Groups
Age groups
No of patients
<=40yrs
24
41-50yrs
47
51-60yrs
71
61-70yrs
88
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% of patients
23.79
76.21
100.00
% of patients
8.92
17.47
26.39
32.71
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>=71yrs
Total
Table 3. Distribution of Patients by BMI Groups
BMI groups
Under weight
Normal
Over weight
Obese
Total

39
269
No of patients
12
91
90
76
269

14.50
100.00
% of patients
4.46
33.83
33.46
28.25
100.00

Table 4. Correlation between Age, BMI, Spine and HIP Measurements by Karl Pearson’s Correlation Coefficient
Method
Variables
Variables
r-value
t-value
p-value
Spine
-0.2196
-3.6783
0.0003*
Age
Hip
-0.3173
-5.4681
0.00001*
Spine
0.2556
4.3202
0.00001*
BMI
Hip
0.2519
4.2535
0.00001*
Spine
Hip
0.6788
15.1051
0.00001*
*p<0.05
Table 5. Distribution of Patient T-Scores at Spine
Status of spine
Normal
Osteopenia
Osteoporosis
Total

No of patients
75
99
95
269

Table 6. Distribution of Patient T-score Classification at HIP
Status of HIP
No of patients
Normal
128
Osteopenia
100
Osteoporosis
41
Total
269
Table 7. Comparison of T-Score Classification at Spine & HIP
Lumbar spine
Number
Percentage
Osteoporosis
95
35.32
Osteopenia
99
36.8
Normal
75
27.88
Table 8. Distribution of Osteoporosis at Spine, HIP & Both
Osteoporosis at Spine
Osteoporosis at HIP
Osteoporosis at both HIP
Only
Only
and Spine
10
31
64
Table 9. Age Wise Distribution of Osteoporosis
Age
No. of osteoporotic patients
51-60
27
61-70
37
>70
27
41-50
11
<40
3
Total = 105
Total = 100%
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% of patients
27.88
36.80
35.32
100.00

% of patients
47.58
37.17
15.24
100.00

Number
41
100
128

Total hip
Percentage
15.24
37.17
47.58

Total
105
Percentage
25.71
35.23
25.71
10.5
2.85
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Table 10. Distribution of Osteoporosis According to BMI
BMI
No. of osteoporotic patients
Normal
43
Underweight
10
Overweight
32
Obese
20
TOTAL =105
TOTAL = 269.
DISCUSSION
Several factors have been described as to why
such discordance is prevalent in the population. These
have been best described by Woodson G in his study on
discordance between hip & spine bone mineral densities
[5]. The cause of discordance may be physiological
where mechanical strain, weight bearing play their key
role in remodelling which can lead to discordant
measurement between two different skeletal sites. An
example of this situation is the difference in bone density
observed between the dominant and non dominant
appendicular skeleton. Weight bearing can lead to rise in
bone mineral density particularly at hip and femoral neck
[6]. Spine and hip tend to begin with different T scores.
Spine is said to reach its peak bone density atleast 5yrs
earlier to hip which can contribute to different bone
density readings at a given time [7]. Another
physiological factor is that age related bone loss may be
more rapid and important physiology in trabecular bone
than cortical bone. Sites with different proportions of
cortical and trabecular bones may have different T scores
leading to discordance.
Other
factor
for
discordance
include
pathophysiologic causes secondary to pathologic disease
processes. Some causes of secondary osteoporosis like
corticosteroid use, hyperparathyroidism, malabsorption,
liver disease etc preferentially affect spinal column than
other skeletal sites [8]. Age related vertebral degenerative
osteophytes, facet joint sclerosis, aortic calcifications can
affect bone mineral density readings at spine. Any
abnormal calcium deposits in the field of DEXA study
ROI will falsely elevate the bone mineral density
measurements. Further, artefacts like barium sulphate,
metals from zipper, coin, clip or other metallic objects in
the ROI of the scanner can lead to discordant
measurements between two skeletal sites. Finally
technical discordance can occur because of technician
variability, patients movement, positioning errors like
excess internal or external rotations at hip can cause
significant variability in BMD measurements which can
contribute to T score discordances.
T score discordance can create problems for
physicians for interpreting DEXA results and can
interfere with their decision making on treatment. These
inconsistencies in T score classification support the
notion that BMD should be used as one of the factor in
making therapeutic decisions.
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Total
91
12
90
76

It was observed in this study that, in both major
and minor discordances, lower BMD in lumbar spine was
more prevalent. 14 out 15 patients who had major
discordance and 100 of 120 patients had lower bone
mineral density at lumbar spine. This observation can be
due to various reasons. The rate of bone loss can be
different in different parts of skeleton. Trabecular
composition typical of lumbar vertebrae has been shown
to have more rapid deprivation than cortical bone typical
of proximal femur [9]. Again secondary causes of
osteoporosis previously mentioned can first affect spinal
column which can lead to lumbar osteoporosis. Weight
bearing can play a role in increasing femoral bone
density leading to higher readings of BMD at hip.
Lesser proportion of patients had higher bone
density reading at lumbar spine than at hip. One of the
reasons for this is that conditions such as minor
compression fractures in lumbar vertebrae, facet joint
sclerosis, and aortic calcification can elevate the lumbar
spine bone density readings. Other reason may be high
prevalence of Vitamin D deficiency in Indian population.
Various studies have confirmed widespread vitamin D
deficiency in Indians. Decrease in serum concentrations
of vitamin D can reduce the density of cortical bones due
to raising levels of parathyroid hormone (PTH) and may
have a supportive role for density of trabecular bones
[10].
In accordance with above finding spinal bone
density measurement was more sensitive than hip in
diagnosing osteoporosis in our study. Out of 105 patients
who were osteoporotic, only 41 had osteoporosis at hip.
This result is in agreement with previous studies on
BMDs using DEXA. Study done by Moyyeri et al
showed similar results where, out of 4188 patients, 518
participants were diagnosed in osteoporotic range in hip
area and 1036 participants in the lumbar spine. Similarly
536 participants were diagnosed as osteoporotic at hip
and 961 at lumbar spine in a study done by El Maghraoui
et al. O’Gradaigh et al in their prospective study of
discordance in diagnosis of osteoporosis using DEXA
had fewer subjects being identified as osteoporotic using
total hip & femoral neck BMD than spine BMD [11].
While few studies have reported hip being more
sensitive for diagnosis of osteoporosis than spine. For
example, in a study by Liu G et al, osteoporosis at hip
was present in 33.1% of women & 25.8% of men,
whereas, at lumbar spine it was present in only 24.2% of
women & 4.2% of men [12]. This study was done in
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elderly patients where 75% of men & 61.1% of women
had lumbar spine osteophytoses which will have elevated
the lumbar spinal BMD. T score discordance was more
prevalent in women than men. 51.7% of women had T
score discordance while 45.3% of men had discordance
between spinal & hip BMD. While 13 women had major
discordance, only 2 men had major discordance. Though
T score discordance was commonly seen in women, the
association of sex with discordance was not significant.
Female preponderance in discordance has been observed
in study done by Moyyeri et al whereas, it was equally
observed in both men & women in study done by A. El
Maghraoui et al.
Menopausal status was also significant risk
factors for discordance. In 205 female participants, the
number of post-menopausal women with diagnostic
discordances (75 of 96) was significantly higher than premenopausal participants with discordance (56 of 98; P <
0.001). Hormone replacement therapy was a significant
protector against discordance. Those who had taken
hormone replacement therapy were less likely to show

discordant BMDs. The above results are similar to
studies done on discordance. In study done by Moyyeri et
al menopausal status and late menopause were significant
risk factors for T score discordance. Meeta Singh et al
reported premature menopause and multiple pregnancies
to be significantly associated with major discordance.
Moyyeri et al reported HRT to be a protective factor
against T score discordance.
Osteoporosis at spine showed significant
association with discordance. Those who had spinal
BMD in the osteoporotic range were more likely to show
T score discordance than those who were osteoporotic at
hip. The reason for this observation might be that those
who had lesser BMD a hip also tend to had low BMD at
spine whereas, the converse situation wasn’t widely
prevalent.
CONCLUSION
Dual Energy X-Ray absorptiometry is a useful
diagnostic tool for early detection of osteoporosis and
guide therapeutic intervention.
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ABSTRACT
Currently the non-invasive diagnosis of bile duct obstruction mainly relies on US and CT. However the accuracy of these
techniques is limited because of low sensitivity for the diagnosis of stones in Common Bile Duct (CBD) when compared
with that of ERCP. A complete clinical history of patients was taken which included name, age, sex, occupation, presenting
complaints. This was followed by general physical examination and detailed abdominal examination with examination of
other significant systems. In the present study the cases of cholangiocarcinoma predominated and was seen in 16 patients
(32 %) followed by pancreatitis in 12 (24 %) and choledocholithiasis in 6 (12 %).
Key words:- Pancreatico-biliary diseases, MRCP, Cholangiocarcinoma.
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INTRODUCTION
Evaluation of suspected biliary obstruction has
traditionally involved a variety of imaging modalities
including Ultrasonography (US), Computed Tomography
(CT) and invasive cholangiography. These techniques
have limitations because of poor visualization of
intraductal stones on US and CT and the need for
invasive procedures like Endoscopic Retrograde
Cholangio-Pancreatography (ERCP) and Percutaneous
Transhepatic
Cholangiography (PTC).
Magnetic
Resonance Cholangio - Pancreatography (MRCP) is a
non-invasive imaging modality that provides good
visualization of the hepato- biliary system [1].
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Currently the non-invasive diagnosis of bile duct
obstruction mainly relies on US and CT. However the
accuracy of these techniques is limited because of low
sensitivity for the diagnosis of stones in Common Bile
Duct (CBD) when compared with that of ERCP [2].
However ERCP is a very operator dependent
and invasive procedure and it is associated with 1-7%
related morbidity and 0.2%-1% mortality [2]
Ultrasound is the initial screening tool that is
used in evaluating patients presenting with pancreaticobiliary diseases and is mainly supplemented with CT.
Ultrasonography has limitations especially in
the evaluation of the distal CBD where bowel gas, debris,
fluid in the duodenum and obesity can degrade the image
quality.
CT scan also has its share of limitations,
especially in demonstrating two important pathologies,
biliary stones and biliary strictures. CT has a sensitivity
of only 90% for detecting biliary stones [3,4].
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Stones which have high cholesterol content may
be missed as their attenuation resembles fluid; as a result
they are difficult to separate from bile. Mixed stones also
may be difficult to detect on CT as they present as soft
tissue density; this soft tissue density may merge with the
pancreatic parenchyma thereby decreasing the sensitivity
of CT. Biliary strictures are not directly visualized on
CT. As CT is a cross sectional imaging modality, limited
to axial plane, strictures are not demonstrated in a coronal
or projectional plane. CT therefore detects strictures only
by a process of exclusion, an abrupt cut off of dilated bile
ducts without mass lesion. The length and extent of the
stricture is difficult to determine on CT. It is very
important from a management point of view to be able to
visualize the length and extent of strictures. For these
reasons cholangiographic modalities like Intravenous
Cholangiography (IVC), PTC and ERCP are required.
IVC has limitations, in 30-40% of cases there is
incomplete opacification of the biliary system [5,6] PTC
has the same diagnostic and therapeutic role as ERCP but
is more invasive and risky. Incidence of sepsis is around
1-4% [7].
Neoplasms of the bile and pancreatic ducts
present major challenge both for diagnosis and treatment.
These tumors may arise primarily from the ducts or may
involve the pancreatico-biliary tree
secondarily by
extension from metastatic tumors of the liver, gall
bladder, pancreas or adjacent lymph nodes. Before
definite therapy, knowledge of the level of obstruction
and its cause is essential [8]
In view of limitation of US and CT and
invasiveness of PTC, IVC and ERCP there is need for an
imaging modality which is non invasive and provides
high resolution projection images of the biliary and
pancreatic duct.
MRI plays a vital role in diagnosing many
conditions of the pancreatico- biliary tract. On MRI
primary
sclerosing
cholangitis
shows
several
characteristic features including bile duct abnormalities
and increased enhancement of liver parenchyma. Wall
thickening and enhancement of extrahepatic bile duct are
also common MRI findings in patients with primary
sclerosing cholangitis [9]. Acute pancreatitis can be
distinguished from chronic pancreatitis; complications
such as hemorrhage or pseudocyst formation are well
examined with MRI. MRI is frequently able to
distinguish focal enlargement due to chronic pancreatitis
from that due to pancreatic carcinoma. MRI can depict
the extent of gall bladder carcinomas and can contribute
to the staging of this disease. It is a non-invasive, nonionizing imaging modality and is unaffected by bowel
gas shadow as in ultrasound.
With the development of higher magnetic field
strength and newer pulse sequences, MRCP with its
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inherent high contrast resolution, rapidity, multiplanar
capability and virtually artifact free display of anatomy
and pathology in this region is proving to be examination
of choice in patients with pancreatico- biliary diseases.
Since its introduction by Wallner et al in 1991
MRCP has undergone tremendous technical changes
essentially in the search for an optional imaging
sequence.
This imaging technique is able to create
projectional type images similar in detail and appearance
to direct cholangiography. It avoids the use of
Intravenous (I.V) contrast and ionizing radiation and is
relatively operator independent. Several recent studies
have demonstrated that MRCP is able to accurately
identify common bile duct stones with sensitivity of 81100 %. Biliary strictures can also be visualized with
sufficient anatomic detail to determine the level of
obstruction and in some instances, differentiate benign
from malignant causes. MRCP has potentially two major
advantages in neoplastic pancreatico-biliary obstruction.
Firstly, MRCP can directly reveal extraductal tumor
whereas ERCP depicts only the duct lumen. Second,
MRCP lacks the major complication rate of
approximately 3% associated with ERCP such as sepsis,
bleeding, bile leak and death.
METHODOLOGY
All patients referred for MRCP with clinically
suspected pancreaticobiliary disease and comprised of
total of fifty patients, which was calculated by taking in
to account 80% of the average of similar cases in the
previous 3 years hospitalized.
Patients having Cardiac pacemakers, prosthetic
heart valves, cochlear implants or any metallic orthopedic
implants were excluded
Once the patient agrees to participate in the
study, information is obtained as per the proforma.
The MRCP is done; my guide will confirm
findings and MRCP images will be stored in a Compact
disk.
A complete clinical history of patients was taken
which included name, age, sex, occupation, presenting
complaints. This was followed by general physical
examination and detailed abdominal examination with
examination of other significant systems.
Data analysis was done using Rates, ratios and
Percentages of different diagnosis and outcome made by
MRCP will be computed and compiled.
RESULTS
A total of fifty patients who were clinically
diagnosed as having pancreatico-biliary diseases were
sent for MRCP and are included in the present study.
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Table 1. Sexwise Distribution in the Pancreatico-Biliary Diseases
Sex
No. of cases
Males
33
Females
17
Total
50
In the present study there is male preponderance, male: female ratio being 1.9:1.

Percentage (%)
66 %
34 %
100 %

Table 2. Age wise Distribution in Pancreatico-Biliary Diseases
Age (Years)
No. of Patients
Percentage (%)
0 – 18
03
06
19-40
16
32
> 40
31
62
Total
50
100 %
In the present study the peak incidence of pancreatico-biliary diseases is seen in the age group of >40 years (62%) and least
in age group of 0-18 Years i.e. (6%)
Table 3. Number of Patients Showing Various Diseases as Observed On MRCP
Type of disease
Cases
Percentage (%)
Cholangiocarcinoma
16
32
Pancreatitis
12
24
Periampullary carcinoma
05
10
Carcinoma pancreas
04
08
Carcinoma gall bladder
02
04
Choledocholithiasis
06
12
Post operative stricture
02
04
Choledochal cyst
02
04
Biliary atresia
01
02
Total
50
100 %
In the present study the cases of cholangiocarcinoma predominated and was seen in 16 patients (32 %) followed by
pancreatitis in 12 (24 %) and choledocholithiasis in 6 (12 %).
DISCUSSION
Evaluation of suspected biliary obstruction has
traditionally involved a variety of imaging modalities
including ultrasonography (US), computed tomography
(CT) and invasive cholangiography. These techniques
have limitations because of poor visualization of
intraductal stones on US and CT and the need for
invasive procedures like ERCP and PTC. MRCP is a
non-invasive imaging modality that provides good
visualization of the hepato biliary system [10].
16 cases of cholangiocarcinoma were evaluated.
In one case of cholangiocarcinoma diagnosed by MRI
there was infiltration into the gallbladder and minimal
local spread. Per operative findings were those of
carcinoma of gallbladder. This is a known limiting factor
on imaging when both, the gall bladder and bile duct are
involved. MRI helped in defining the level, extent and
staging of the disease in the pre surgical evaluation.
Guibaud et al [11], Barish M A and Soto [12] and
Pavone et al [13] who concluded their studies with
sensitivities ranging from 80-86% and specificities of 9698%and diagnostic accuracies of 91-100% for level of
obstruction.In 5 cases of periampullary carcinoma, MRI
was able to delineate the extent, level and local
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infiltration and helped in staging of the lesion. The
assessment of the periampullary lesions was difficult on
ultrasound in obese patients and bowel gas shadows was
also a limiting factor. Sugita et al in his study of 25
cases of periampullary tumors reported a sensitivity88%,
specificity 100% and diagnostic accuracy of 96% [14].
4 cases of carcinoma of pancreas were studied. 3
cases were involving the head and body region, 1 case
involving the distal part of body and tail. MRI could
clearly differentiate carcinoma pancreas from pancreatitis
in all the cases except, in one case there was difficulty in
differentiating neoplasm from chronic pancreatitis.
Ultrasound is unable to detect the loco regional spread
accurately. Eric Tam et al [15] who reported sensitivity
of 80%and specificity of 95 % and that concluded by
Enrique Lopez Haminem et. al. who in a study of 66 pts
of suspected pancreatic cancers reported a diagnostic
accuracy, sensitivity and specificity of 91%, 95%and
96% [16].
In our study of 2 cases of carcinoma of gall
bladder, MRI can be used for investigative tool and the
staging will be very accurate. MRI detected all 2 cases
and detecting subtle lesions in liver and local spread and
helped in pre-surgical staging.
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Ultrasound can be used as a primary investigative tool
and can not be used for staging purpose of carcinoma gall
bladder. The diagnostic accuracy for staging was very
low.
A total of
12 cases of pancreatitis were
evaluated .5 cases were of acute and 7 were of chronic
pancreatitis. MRI showed diffuse homogeneous
enhancement of the entire gland in cases of acute
pancreatitis in early stages where ultrasound features
were normal. Main pancreatic duct was better seen on
MRI in cases of chronic pancreatitis where surgical
intervention was required. In one case differentiation
between chronic pancreatitis and neoplastic change was

difficult on MRI, a known limitation of MR imaging.
CONCLUSION
 MRI serves as an accurate and non invasive, non
ionizing imaging method for evaluation of pancreaticobiliary anatomy and pathology.
 Ultrasound still remains the primary investigative
modality of choice.
 Combination of MRI and MRCP allows safe surgical
management decisions.
 Potentially useful in patients undergoing biliary
enteric anastomosis for knowing the level and extent of
strictures.
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ABSTRACT
MRCP takes the advantage of the high signal intensity of body fluids on heavily T2W MRI. Static or slow moving
fluid filled structures such as the bile and pancreatic ducts appear as hyperintense areas, whereas background tissues
generate some signal. This inherent difference in signal intensity enables MRCP to be carried out without a contrast agent.
Once the patient agrees to participate in the study, information is obtained as per the proforma. The MRCP is done; my
guide will confirm findings and MRCP images will be stored in a Compact disk. Data analysis will be done using Rates,
ratios and Percentages of different diagnosis and outcome made by MRCP will be computed and compiled. The present
study revealed malignant strictures to be more common in the proximal common bile duct.
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INTRODUCTION
At the time of the first clinical application of
MRCP over a decade ago, MRCP was regarded at best,
as a novel technique and with a questionable potential for
imaging the biliary and pancreatic duct.
MRCP is performed by using heavily T2W
turbo spin echo sequences and fast gradient echo
sequences, in which stationary fluid has resultant high
signal intensity [1].
MRCP takes the advantage of the high signal
intensity of body fluids on heavily T2W MRI. Static or
slow moving fluid filled structures such as the bile and
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pancreatic ducts appear as hyperintense areas, whereas
background tissues generate some signal. This inherent
difference in signal intensity enables MRCP to be carried
out without a contrast agent [2,3].
MRCP is usually performed with heavily T2W
sequences by using fast spin echo or SSFSE (Single Shot
Fast Spin Echo ) technique and both a thick collimation
(single section) and thin collimation multisection
technique with a torso phased array coil. The coronal
plane is used to provide a cholangiographic display and
the axial plane is used to evaluate the pancreatic duct and
CBD [4].
Wallner BK et al in 1991 used a breath hold
T2W gradient echo sequence using SSFP. These
sequences provided projection cholangiograms. The
quality of these images for a dilated biliary tree was
acceptable. However visualization of normal caliber
pancreatic and bile ducts was extremely limited.
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Depiction of small structures was not possible essentially
due to high signal intensity from intra-abdominal fat
reducing contrast between extra hepatic bile ducts and
abdominal background.
Other drawbacks of this sequence were; low
signal to noise ratio, requirement to use thick sections
and large field of view.
Morimoto et al tried to improve the image
quality by introducing 3D- SSFP sequences thereby
being able to use thinner slices. However, both 2-D and
3-D sequences suffer from limitations of gradient echo
sequences. These sequences are extremely susceptible to
motion and magnetic susceptibility artifacts such as
bowel and metallic clips. The SSFP sequences also
required long breath holds, thereby limiting their image
to co-operative and highly motivated patients to
overcome these problems. Fast spin echo sequences were
introduced. These sequences were less susceptible to
motion artifacts, slow flow and magnetic susceptibility.
The signal to noise ratio and contrast to noise ratio was
significantly higher than SSFP sequences. Initially 2D
Fast Spin Echo (FSE) sequences were introduced;
subsequently 3D FSE respiratory triggered sequences
were introduced permitting thinner slices. Fast spin echo
sequences that are used in MRCP may be breath hold or
non breath hold, the non-breath hold essentially being
used for uncooperative patients or who are unable to hold
their breath for a long period of time. The image qualities
of non breath hold were inferior to the breath hold
sequences [5].
The breath hold sequences introduced by Tahera
et al required a breath hold of 44 seconds. In view of this
long breath hold time, there was a need for shorter breath
hold sequences. Modified FSE sequences were
introduced recently. These are RARE (Rapid Acquisition
with Relaxation Enhancement) and Half Fourier
Acquisition Single Shot Turbo spin Echo sequences
(HASTE) [6].
The RARE sequence is a single shot echo planar
sequences introduced by Laubenberger; using a single
thick oblique coronal slice 2-7 cms in thickness. This
sequence provides a single projectional image of the
biliary tree and pancreatic ducts. The advantage of this
sequence is that it requires a breath hold of only 2-7
seconds. The disadvantage of this sequence is that, they
are single projection images, no source images are
available and post processing is not possible. To
compensate for this, multiple oblique coronal images are
obtained in different planes [7].
HASTE is a Half Fourier Acquisition Single
Shot Turbo spin Echo sequence. Multiple thin slices
ranging from 2-7 mm in thickness are obtained in 18-20
second breath hold. This technique has the advantages
like RARE of eliminating respiratory motion artifacts as
well as negligible magnetic susceptibility artifacts from
bowel and surgical clips.
Numerous studies have compared the multislice
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HASTE sequences with 2D / 3D FSE and Gradient Echo
(GRE) SSFP sequences. All the studies concluded that
multislice HASTE sequences were significantly superior
to other sequences especially in terms of Signal to Noise
(S/N) ratio and Contrast to Noise (C/N) ratio. Many
recent studies have also compared RARE and HASTE
sequences to identify the optimal MRCP sequence.
As mentioned earlier RARE sequences suffer
from the drawback of direct projectional images and
provide no source images for post processing. The S/N
and C/N ratio of RARE are significantly lower than
HASTE multi slice sequences. The image quality of
HASTE multi slice images appears superior. However in
the visualization of the ampulla, periampullary region
and anomalies of pancreatico-biliary tree, the RARE
sequences are superior to HASTE. Half- Fourier RARE
MRCP is a reliable imaging technique for the evaluation
of anatomy and complications associated with a
surgically altered pancreatico-biliary duct system [8].
A study conducted by Morimoto et al shows that single
shot RARE provides superior image quality, duct
conspicuity with the added advantage of less image
artifact and short acquisition time. However, volume
averaging can cause bile duct stones to be missed.
Therefore multislice HASTE sequences should still be
acquired if choledocholithiasis is suspected. Larger
studies are required to assess the diagnostic efficiency of
single shot RARE sequences in pancreatic duct and intra
hepatic duct disease [9].
METHODOLOGY
Study Design
A Cross sectional study.
Source of Data
All patients referred for MRCP with clinically
suspected pancreaticobiliary disease attending Hospital
Sample Size
The study comprised a total of fifty patients of
pancreatico-biliary disease which was calculated by
taking in to account 80% of the average of similar cases
in the previous 3 years hospitalized
Inclusion Criteria
All cases referred for MRCP in clinically
suspected cases of pancreaticobiliary disease attending
hospital
Exclusion Criteria
Patients having Cardiac pacemakers, prosthetic
heart valves, cochlear implants or any metallic orthopedic
implants.
Statistical Analysis
Once the patient agrees to participate in the .
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study, information is obtained as per the proforma.
The MRCP is done; my guide will confirm
findings and MRCP images will be stored in a Compact
disk.
Data analysis will be done using Rates, ratios
and Percentages of different diagnosis and outcome made
by MRCP will be computed and compiled.
Equipments
The patient was scanned using 1.5 Tesla
superconducting magnate, MAGNETOM SYMPHONY
SIEMENS SOFTWARE VERSION 2002 OF
GERMANY.
A complete clinical history of patients was taken

which included name, age, sex, occupation, presenting
complaints. This was followed by general physical
examination and detailed abdominal examination with
examination of other significant systems.
PREPARATION OF THE PATIENT FOR THE
SCAN
All patients were instructed to fast for 6 hours
prior to examination. Examination was carried out in
supine position with breath holding in inspiration. In a
few critically ill and un co-operative patients and
children, respiratory triggering was used.
Results:

Table 1. Distribution of Pancreatico-Bilary Disease Based On Type of Stricture as Observed on MRCP
Type of Stricture
No. of Patients
Percentage (%)
Benign
06
33.3
Malignant
12
66.6
Total
18
100 %
In the present study malignant strictures predominated over that of benign.
Table 2. Distribution of Site of Stricture among Benign Involving Pancreatico-Bilary System as Observed On MRCP
Site of Benign Stricture
No. of Patients
Percentage (%)
Proximal CBD
04
66.6
Distal CBD
02
33.3
Total
06
100 %
Present study revealed benign strictures to be more common in proximal common bile duct.
Table 3. Distribution of Site of Malignant Stricture Involving Pancreatico-Bilary System as Observed On MRCP
Site of malignant stricture
No. of Patients
Percentage
Right main hepatic duct
02
16.6
Left main hepatic duct
01
08.3
Confluence of right and left main hepatic ducts
02
16.6
Proximal CBD
04
33.3
Distal CBD
03
25.0
Total
12
100 %
The present study revealed malignant strictures to be more common in the proximal common bile duct.
DISCUSSION
Ultrasound will not show much significant
changes in cases of acute pancreatitis. Pseudocyst and
necrotic changes were detected rarely. Exact extent was
not appreciated due to bowel gas and probe tenderness. In
cases of chronic pancreatitis the altered morphology of
the gland can be seen but the caliber of main pancreatic
duct was difficult to visualize.
In 6 cases of choledocholithiasis, MRCP clearly
shows the IHBR dilatation, caliber of CBD and the site of
the calculus, especially in the distal CBD which is
difficult to visualize on ultrasound. Varghese et al who
reported 91% sensitivity, specificity of 98% and
diagnostic accuracy of 97% on MRCP [10]. Sugiyama et
al reported 91% sensitivity, specificity of 100% and
diagnostic accuracy of 97% on[11]. Caroline Reinhold et
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al showed a sensitivity of 90%, specificity of 100% and
accuracy of 97 % on MRCP [12].
In 2 cases of choledochal cysts MRCP yielded
diagnostic information by providing exact anatomic map
in pre surgical evaluation. Kim et al in his study of 20
patients concluded the same [13].
In 1 case of biliary atresia, MRCP detected with
an accuracy of 100%. Seok Joo Han and Myung-Jun Kim
in a study of 47 patients showed MRCP had a sensitivity,
specificity and diagnostic accuracy of 100%, 96% and
98% [14]. Ultrasound serves as good initial modality for
evaluation in neonates presenting with cholestatic
jaundice.
A total of 50 patients, suspected clinically of pancreaticobiliary diseases underwent MRCP examination, were
taken for the purpose of the study.
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1. The mean age of the study sample was 40.5 years
with a range of 0-81 years.
2. Maximum number of cases were in > 40 years age
group.
3. Majority of patients were males.
4. Pain abdomen, Steatorrhea, weight loss, Jaundice
and vomiting were the most frequent presenting
complaints.
5. Cholangiocarcinoma was the most common finding
followed
by
pancreatitis,
choledocholithiasis,
periampullary carcinoma and carcinoma pancreas.
6. Cholangiocarcinoma is common in both male and
females
followed
by
pancreatitis and these are
predominated in the males.

7. Malignant strictures commonest than the benign
strictures.
8. Both Benign and malignant strictures are more
common in the proximal common bile duct.
9. MRI and MRCP proved to be a sensitive, noninvasive imaging modality that helps in detection,
diagnosis of the disease and provides valuable
information of therapeutic and prognostic significance.
CONCLUSION
There is now enough evidence to suggest that
the efficacy of MRI and MRCP is at par with that of
ERCP and can be considered as the gold standard for
evaluation of the pancreatico-biliary system.
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ABSTRACT
Background: Diabetes threatens to assume pandemic level by 2030 and there is no available statistics of type2
diabetes mellitus on non-teaching staff. The risk factors like bad habits, family history, waist hip ratio (≥ 0.9 in males
and ≥0.85 in females), BMI (≥28) and IDRS (>60) all attributed to the high prevalence of pre-diabetic as well as
diabetes. Aims: To know the prevalence of Type 2 Diabetes Mellitus among non-teaching staff and to determine the
risk factors associated with it.
Methods: A facility based cross – sectional study was conducted among all the non-teaching staff of Jawaharlal
Nehru Medical College, Belagavi from February to October 2014.A total 500 (394 males and 106 female) participants
between age group 20-59 years were selected for the study. After taking written informed consent, information
regarding socioeconomic and risk factors were collected though pre – tested questionnaire. Physical examination were
done to calculate BMI, Waist –Hip ratio and IDRS (Indian diabetes risk score). The random blood sugar was
estimated to identify the diabetes and pre-diabetics.
Results: The overall prevalence of diabetics and pre- diabetics was 5 per cent and 17 per cent respectively. The
prevalence of diabetes was highest in age group 50-59 years. The risk factor like bad habit, waist hip ratio (≥0.9 in
males and ≥0.85 in females), BMI (≥28) and IDRS (>60) attributed to high prevalence of pre diabetics and diabetics.
Conclusions: The prevalence of diabetes was more among non-teaching staff so; both preventive and curative
services should be provided to them.
Keywords: Type 2 diabetes, Prevalence, Non-teaching staff, Random blood sugar

the non-teaching staff of a medical college and hence
they were selected for the study.

INTRODUCTION
It has been projected that Type 2 Diabetes, (T2DM) will
be around 438 million globally by 2030 which threatens
assume to a pandemic and India will be the diabetes
capital of the world.1 The awareness in non-teaching staff
about risk of diabetes is low in compared to teaching staff
in the medical college. Dietary changes, physical
inactivity, prolonged working hour, unhealthy life style
are more among them. Also, they are in more stress in
compared to the teaching staff. There is also no available
statistics regarding the burden of type 2 diabetes among

METHODS
A facility based cross sectional study was conducted
among all the non-teaching staff of Jawaharlal Nehru
Medical college, Belagavi from February to October 2014. Total 500 (394 males and 106 female) nonteaching staff between age group 20-59 years as per list
of employees received from the institutional office were
selected for the study. The study subjects who were not
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available for checkup even after two follow up were
excluded in the study.

Table 4 described the association of diabetes prevalence
with biosocial characteristics and risk factors.

Information regarding socioeconomic status and risk
factors were collected through pre-tested questionnaire.
Study participants were asked regarding regular physical
activity, family history of diabetes, regarding personnel
history. Weight was measured with minimum clothing to
the nearest to 0.1 kg using a standard adult portable
weighing machine. Height was measured without
footwear using a standard calibrated stadiometer with
0.1cm accuracy. BMI of subjects were calculated and
classified based on Asian standards.2 Waist hip ratio of
subjects were calculated and classified according to
WHO criteria.3 Socioeconomic status were assessed using
modified B.G Prasad’s classification (April 2013).4 Indian
diabetes risk score (IDRS) was calculated using all four
parameters (age, waist circumference, physical activity
and family history of diabetes) and subjects were
categorized into three group based on it, low risk (IDRS
<30), medium risk (IDRS 30-50), high risk (IDRS >60).5
Random blood sugar of subjects was estimated for prediabetics and diabetics, according to American diabetes
association criteria.6

Table 1: Distribution of respondent according to
socio-demographic profile and IDRS.

Statistical analysis
Data entry and analysis was done by using SPSS
Software (SPSS 20.0 Version). Chi- square (χ2) and
Fishers exact test were used for association of diabetes
with various risk factors at the 5 per cent level of
significance.
RESULTS
In the study, majority of non-teaching staffs were male
(78.8 per cent) compared to female (21.2 per cent). Most
of participant’s age was in between 30–39 years and
majority of them were married. The study population
comprised predominantly of hindu and belongs to general
categories and consumed mixed diet. According to
socioeconomic status of participants, majority of them
belonged to class III and class IV. Most of staff had
attained secondary level of education (Table 1).
According to personal habits, 47 per cent (235) had bad
habits and most of them chewed tobacco followed by
alcohol and smoking (Table 2).
According to Asian BMI classification, among study
population, 173 (34.6 per cent) was overweight and 40 (8
per cent) were obese (Table 3).
In the study population, overall prevalence of pre
diabetics and diabetics was 17.0 per cent and 5.0 per cent.
Both the prevalence of pre diabetes and diabetes was
more in males 74 (18.8 per cent) and 25 (6.3 per cent)
compared to females. Prevalence of diabetes was more
(13.7 per cent) in elderly age group (50–59 years) and pre
diabetes was more (27.5 per cent) age group 40-49 years.

Categories
Age group in years
20-29
30-39
40-49
50-59
Gender
Male
Female
Religion
Hindu
Muslim
Christian and others
Educational Status
Illiterate
Primary (1-5 years)
Secondary (6-10)
>10yr study
Socioeconomic class
I
II
III
IV
V
IDRS Score
Low risk (<30)
Medium Risk (30-50)
High Risk (>60)

Frequency

Percentage

117
157
131
95

23.3
31.4
26.2
19

394
106

78.8
21.1

468
19
13

93.6
3.8
2.6

70
77
218
135

14
15.4
43.6
27

19
74
180
193
34

3.8
14.8
36
38.6
6.8

164
198
138

32.8
39.6
27.6

Table 2: Distribution of study subjects by type of
personal habits: (n=235).
Habits
Tobacco Consumption
Smoking
Alcohol
Alcohol+ Smoking
Alcohol+ Tobacco
No habits

No of subjects
96
19
74
9
37
265

%
19.2
3.8
14.8
1.8
7.4
53

Table 3: Distribution of study subjects by BMI:
(Asian standards).
BMI
<17.5 (underweight)
17.5-22.99 (normal weight)
23.0-27.99 (overweight)
≥28 (obesity)
Total

Frequency
24
263
173
40
500
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Table 4: Association of diabetes prevalence with certain biosocial characteristics and risk factors.
Biosocial
characteristics
Age in years

Genders
Religion
Categories

Education

SEC

Normal (%)

Pre diabetes

diabetes

20-29
30-39
40-49
50-59
Male
Female
Hindu
Muslim and other
SC/ST
OBC
General
Illiterate
Primary
Secondary
Graduate
I
II and III
IV
V

106(90.6)
137(87.3)
87(66.4)
60(63.2)
295(74.9)
95(89.6)
360(76.9)
30(93.8)
52(75.4)
126(81.8)
212(76.5)
57(81.4)
64(83.1)
166(76.1)
103(76.3)
10(52.6)
197(77.6)
158(81.9)
25(73.5)

11(9.4)
16(10.2)
36(27.5)
22(23.2)
74(18.8)
11(10.4)
83(17.7)
2(6.2)
12(17.4)
21(13.6)
52(18.8)
13(18.6)
9(11.7)
37(17)
26(19.3)
4(21.1)
4618.1)
27(14)
8(23.5)

0
4(2.5)
8(6.1)
13(13.7)
25(6.3)
0
25(5.3)
0
5(7.2)
7(4.5)
13(4.7)
0
4(5.2)
15(6.9)
6(4.4)
5(26.3)
11(4.3)
8(4.1)
1(2.9)

Vegetarian
Mixed
No
yes
No
Yes
No
Yes
No
Yes
<17.5(underweight)
17.5-22.99(normal)
23.0-27.99(overweight)
≥28(obesity)
<0.9
≥0.9
<0.85
≥0.85
≤30
30-50
≥60

103(71)
287(80.8)
376(78.2)
14(73.7)
325(80.4)
65(67.7)
336(78.9)
54(73)
366(79)
24(64.9)
24(100)
232(88.2)
115(66.5)
19(47.5)
91(89.2)
299(75.1)
20(100)
370(77.1)
152(92.7)
159(80.3)
79(57.2)

35(24.1)
50(14.1)
83(17.3)
2(10.5)
65(16.1)
20(20.8)
71(16.7)
14(18.9)
74(16)
11(29.7)
0
25(9.5)
44(25.4)
16(40)
87.8
77(19.3)
0
85(17.7)
12(7.3)
30(15.2)
43(31.2)

7(4.8)
18(5.1)
22(4.6)
3(15.8)
14(3.5)
11(11.5)
19(4.5)
6(8.1)
23(5)
2(5.4)
0
6(2.3)
14(8.1)
5(12.5)
3(2.9)
32(5.5)
0
25(5.2)
0
9(4.5)
16(11.6)

Statistical value
Fisher exact test=48.540
df=6
P= <0.001
Yates corrected χ2 = 12.526
df=2 P=<0.002
Fisher exact test=4.409
df=2 P=0.007
χ2 =2.781
df=4 P=0.595
Fisher exact test=8.061
df=6 P=0.283

Fisher exact test=14.949
df=6 P=<0.001

Risk factors
Type of diet
Smoking
Tobacco
chewing
Alcohol
Tobacco+
Alcohol
BMI
Waist hip ratio
Male
Female
IDRS Score

DISCUSSION
In the present study, the overall prevalence of prediabetes and diabetes was 17 percent and 5 percent.
Similar result was found with the study conducted among
the employees in University hospital, Thailand during
2009, where the overall prevalence of diabetes among
University staffs was 6.5 percent.7 Prevalence of diabetes
was more (13.7 percent) in elderly age group (50–59

χ2=7.403
df =2 P=0.025
χ2=5.132
df =2 P=0.077
χ2=12.552
df=2 P=0.002
χ2=2.148
df=2 P=0.342
Yates corrected χ2 = 4.706
df=2 P=<0.095
Fisher exact test=56.223
df= 6
P=<0.001
Yates corrected χ2 = 9.633
Df=2 P=0.008
Yates corrected χ2 = 1.139
Df=1 P=0.0286
Yates corrected χ2 = 58.289
Df=4
P=<0.001

years) and pre-diabetic was more (27.5 percent) in age
group 40-49 which is significant (p =>0.001). The result
of our study were similar to National survey of diabetes
that was conducted in six major cities of India in 2000,
where the prevalence of diabetes mellitus among
population age more than 40 years were (15.5). 8 In
present study, the prevalence of diabetes among higher
class (class-l) was 26.3 per cent which is similar to the
study done by National urban diabetes survey in 2000,
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where the prevalence of diabetes among higher income
group were (21.6 percent).9 In present study, the
prevalence of diabetes were more among individual who
smoke (15.8 percent) and chew tobacco (11.5 percent),
which comparatively high in our study. The prevalence
among alcohol consumers was slightly less (8.1 percent)
in compared to them. The similar prevalence (8.64 per
cent) of diabetes was seen among alcohol drinkers in the
study conducted selected institution at Bishoftu Town,
Eastshoa, Ethiopia in 2012.10 In present study population,
the prevalence of pre diabetic and diabetic among
subjects who had family history of diabetic was 23 (29.1
percent) and 2 (2.5 percent). The study conducted in
Rural central Kerala in 2007 done showed the prevalence
among diabetic who had family history of diabetic was
24.2 per cent which is different from our study. 11 In
present study, the prevalence of diabetes among obese
(BMI ≥28) participant were 12.5 per cent, which is
similar with study conducted in one of the administrative
Blocks of Central Kashmir in 2011, where the prevalence
of diabetes was 14.37 per cent among obese. 12 In present
study 138 (27.6 percent) had high IDRS and 198 (39.6
percent) had medium IDRS. The prevalence of diabetes
among who had IDRS high (>60) was 11.6 per cent and
31.2 per cent were pre-diabetic who had medium IDRS
(30-50). Similar study was conducted by Pondicherry
Institute of Medical Science in 2007, where the 76.47 per
cent participants had high IDRS.13
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ABSTRACT
Background: Mosquito borne diseases are one of the major health problems in India. Due to growing population,
unplanned urbanization, lack of awareness about the diseases and increasing number of slums in urban areas, the
incidence of mosquito borne diseases is increasing simultaneously. To assess knowledge about mosquito borne
disease and to impart awareness regarding prevention of mosquito borne diseases in the community.
Methods: The present study was carried out in the urban field practice areas of department of Community Medicine,
J. N. Medical College, Belagavi. Data was collected by systemic random sampling. Data was compiled, tabulated and
analyzed using proportions.
Results: Out of 360 participants, 45.8 % were in the age group of 20-29; male participants constituted about 56.3%
and 43.7% were female. 4.4 % people belong to class I and 41.4 % belongs to class IV socio-economic status. 19.3 %
were illiterates and 28.6% lived in Kachha house. 78.33% study subjects knew about mosquitoes borne diseases, 31.3
% people had the knowledge that mosquitoes can cause malaria, dengue and chikungunya, 36.6% consider drainage
and garbage as common breeding place. 57.8% people use mosquito coils to prevent mosquito bite. 61.4% had
knowledge about disease through TV and newspapers.
Conclusions: Lack of awareness and knowledge about mosquito borne disease in low socio economic status and
illiterates and also about breeding sites of mosquitoes.
Keywords: Mosquito borne disease, Knowledge, Malaria, Dengue
INTRODUCTION
Malaria is one of the major public health problems of the
country. It is a protozoa disease infection with parasites
of the genus plasmodium and transmitted to man by
certain species of infected female anopheline mosquito.
There were about 198 million cases of malaria in year
2013 and an estimated 584000 deaths.1 According to
official data of NVBDCP, about 95% population in the
country resides in malaria endemic areas and 80% of
malaria reported in the country is confined to areas
consisting 20% of population residing in tribal, hilly,
difficult and inaccessible areas.2 For the control of
mosquito transmitted diseases, Government of India
started the national malaria control programme in 1952

and it has been renamed as national vector borne disease
control programme in 2003. Studies conducted in tropical
countries had found that human knowledge, attitude and
practice of various methods of personal and household
protection against mosquito bites vary in different
communities.3

Many studies have conducted in several endemic areas,
which revealed that methods of personal and household
protection against mosquito bite varied in different areas.
Awareness about the mosquito borne diseases and
knowledge about prevention and self-protection against
mosquito bite is one of important fundamental
component in vector borne disease control programme.
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The following a community based cross section study
was conducted to assess the knowledge, awareness and
practices to prevent mosquito borne diseases in urban
areas of Belagavi city.
METHODS
The present questionnaire based cross sectional study was
carried out in urban Health Centeres, Ramnagar, Ashok
Nagar And Rukmini Nagar of Belagavi City, which
comes under urban field practice area of department of
community medicine, Jawaharalal Nehru medical
college, Belagavi from June 2016 to July 2016 for a
period of 2 months. Data was collected by total 360
people on outpatient department on the basis of systemic
random sampling. The information gathered using semi
structured questionnaire, which included questions
related to knowledge about mosquito borne diseases,
symptoms, sources of breeding, disposal of wastes,
personal protection used, and about government plans.
Permission from institution ethics committee and the
informed consent was taken from the study subjects. Data
was compiled, tabulated and analyzed using proportions.
RESULTS
Our study subjects constituted about 360, 45.8 % were in
the age group of 20-29, and 11.2% were 60 and above
age. Male participants constituted about 56.3% and
43.7% were female. 4.4 % people belong to class I and
41.4 % belongs to class IV socio-economic status. 19.3 %
were illiterates and Graduates and Post Graduates
constituted about 20.1% (Table 1).
28.6% lived in Kachha and 71.4% in Pakka house (Table
2). 78.33% study subjects knew about mosquitoes borne
diseases (Table 3).
31.3 % people had the knowledge that mosquitoes can
cause malaria, dengue and chikungunya, 15.8% had the
knowledge that mosquito can cause malaria and dengue,
where as 26.8% did not have any knowledge that
mosquito can cause diseases (Graph 1). 48.4 % people
answered headache, body ache, and fever as symptoms of
mosquito borne disease, 18.4% nausea and vomiting,
13.8% fever, where as 19.4 % people were not aware of
the symptoms (Table 4).
36.6% consider drainage and garbage as common
breeding place, 22.5% garbage and stagnant water, and
0.83% people consider stagnant water only as breeding
place of mosquitoes (Table 5).
57.8% people use mosquito coils, 20.3% mosquito nets
and 8.61% people repellants to prevent mosquito bite
(Table 6).
61.4% study subjects had knowledge about disease
through TV and newspapers 11.3%, people from health
personnel and 1.6% from relatives (Table 7).

Table 1: Socio-economic distribution of study
participants (n=360).
Indicators
Age( in years)
20-29
30-39
40-49
50-59
60 and above
Sex
Male
Female
Socio-economic status
Class I
Class II
Class III
Class IV
Class V
Education status
Illiterate
Primary
High school
PUC
Graduate/postgraduate
Total

Number

Percentage

165
52
80
21
42

45.8
14.4
22.7
5.9
11.2

203
157

56.3
43.7

16
64
122
148
10

4.4
17.8
33.6
41.4
2.8

70
117
60
40
73
360

19.3
32.3
17.1
11.2
20.1
100

Table 2: Distribution of study of participants
according to type of house.
Type of house
Kachha
Pakka

Number
103
257

Percentage
28.6
71.4

Table 3: Distribution of study of participants
according to the knowledge about mosquito born
disease.
Knowledge about
mosquito borne diseases
Yes
No
Total

Number
282
78
360

Percentage
(%)
78.3
21.7
100

Table 4: Distribution of study participants according
to the knowledge about symptoms of diseases.
Awareness of
symptoms
Fever
Headache, body
ache, fever
Nausea and vomiting
Don’t know
Total

Number

Percentage (%)

50

13.8

174

48.4

66
70
360

18.4
19.4
100
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Table 5: Distribution of study participants according
to responses about the breeding places (multiple
responses).
Places
Drainage
Stagnant water
Garbage
Drainage + Garbage
Garbage + Stagnant water
Garbage + Drainage +
Stagnant water

Number
25
3
23
132
82

Percentage
6.9
0.8
6.4
36.6
22.7

32

8.8

Table 6: Distribution of study participants according
to the preventive measures.
Method to prevent
mosquito bites
Mosquito coils
Repellants
Nets
Mats or liquidators
Total

Number

Percentage (%)

208
31
73
48
360

57.8
8.6
20.3
13.3
100

35.00%
31.3%
30.00%

26.8%

Malaria
Dengue

25.00%

Chikungunya
20.00%
malaria+ Dengue

15.8%
15.00%
10.00%

Malaria + Chikungunya
Malaria+
Dengue+Chikungunya
dengue+chikungunya

6.9%
5.7%

5.00%

3.6%

6.1%

Don’t know

3.8%
0.00%
diseases transmittedby
mosquito
Figure 1: Distribution of study participants according to the knowledge about diseases spread by the mosquitoes.
Table 7: Distribution of study participants according to source of information regarding mosquito borne diseases
and its prevention.
Source of information
Health personnel
Hospitals
TV and news papers
Relatives
Health personnel’s and hospitals
Health personnel’s, TV, and hospitals
Total
DISCUSSION
In the study population, 78.33% study subjects knew
about mosquitoes borne diseases. 31.3% people had the
knowledge that mosquitoes can cause malaria, dengue
and chikungunya, where as 26.8% did not have any
knowledge that mosquito can cause disease. Study by
Yerpude et al, have shown that, 70.09% of study

Number
41
33
221
06
27
32
360

Percentage (%)
11.3
9.3
61.4
1.6
7.6
8.8
100

population had knowledge that mosquito bite causes
malaria but only 33.72% of the study population knew
that dengue, chikungunya was transmitted by mosquito.3
Study in Srilanka found that 71% of study participants
were able to name at least one disease transmitted by
mosquitoes.4 Tyagi in their study from New Delhi
observed that 100% of study participants were aware that
mosquito bites transmit malaria.5
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In our study, 36.6% consider drainage and garbage as
common breeding place. 57.8% people use mosquito
coils to prevent mosquito bite. Yerpude et al studies
shown that have shown that 91.50% of the study
participants had knowledge about breeding places of
mosquito. 22.29% of study population still had myths that
garbage was the breeding place for mosquito. 70.09% of
study population had knowledge that mosquito bite is the
cause for malaria but only 33.72% of the study
population knew that dengue, chikungunya was
transmitted by mosquito. Almost 90% of study
participants were using one or other personal protective
measures against mosquito bite, the commonest method
used by the study participants was mosquito coil (52.2%)
followed by use of mosquito net (33.1%). 3 Babu et al
study from Orissa found that 99% of urban households;
84% of rural households were using at least one measure
against mosquito bites.6 Snehlatha et al, observed that
99% and 73% of urban and rural respondents respectively
were found to use some personal protection against
mosquito bites.7 Panda et al in his study observed that
about 55% of study participants were not using any
protective measures.8
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ABSTRACT
Background: Increase in population growth is one of the biggest problems faced from many developing countries
including India. Contraception plays an important role to halt population growth but is one of the most deserted part
of maternal and child health care. Even after India being the first country to launch the family planning programme
still the prevalence of contraceptive use is low which in turn increases the maternal and infant mortality rate.
Objectives: 1.To assesses the knowledge score regarding contraceptive methods. 2. To study the association between
knowledge and practice of contraception
Methods: A community based cross sectional study was conducted among 600 married women aged 15 to 44 years
residing in three urban field practice area of Department of Community Medicine, J.N. Medical College, Belagavi.
Information was collected using pretested, predesigned questionnaire and knowledge scoring was done.
Results: In the present study, the prevalence of contraceptive use was 58.8%, among these 16.0% were condom
user,18.9% were using IUCD, 4.3% using rhythm method, 3.3% using OCPs and 16.3% were practicing sterilization
method. According to knowledge score, sterilization and Condom methods had the highest scores and injectables
least. In general as the knowledge score increased, the practice of contraception also increased.
Conclusions: By the results we can conclude that increase in knowledge regarding contraceptives will increase the
usage. This can be done by proper counselling for both husband and wife and providing proper information regarding
contraceptive by removing their blind beliefs.
Keywords: Contraceptive prevalence, Married women, Knowledge score, Urban area

INTRODUCTION
The world is in the middle of a dramatic expansion in
population and it may be overburdened by its success: the
decline in death rates and the continued high birth rates in
developing countries result in rapid population growth. 1
India accounts for 2.4% of the world’s surface area yet it
supports more than 17.5 % of the world’s population.2
The single most threat of India’s health, economic and
social development is uncontrolled population growth.
Family planning has crucial strategy to halt the fast
population growth, to reduce child mortality rate and to

improve maternal health in developing countries. World
Health Organization defined Family planning as “A way
of thinking and living that is adopted voluntarily, upon
the basis of knowledge, attitudes and responsible
decisions by individuals and couples, in order to promote
the health and welfare of the family group and thus
contribute effectively to the social development of the
country”.3 India became the first country in the world to
formulate a National Family Planning Programme in
1952, with the objective of "reducing birth rate to the
extent necessary to stabilize the population at a level
consistent with requirement of national economy. 4
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Family planning is one of the least expensive and most
cost effective strategies that the government has taken to
have more lasting impact on health of women.
The range of contraceptive products delivered through
the programme has been widened by involving private
and Nongovernmental organizations to provide
contraceptive services and later this was integrated with
Reproductive and Child Health Programme.5 Inspite of all
these still the awareness and acceptance of contraception
is low in many parts of the country. We see a contrast
between the knowledge of contraception and acceptance
of family planning methods because of economical status,
social hierarchies and of course religious faith.10
Therefore prevalence of utilization of contraceptives will
have greater impact to programme managers for
designing programme, proper implementation and
evaluation of their contribution regarding family planning
and thereby reducing unintended pregnancies Thus with
the above perspectives the present study was undertaken
to assess the knowledge score and current status of
contraceptive practice among the eligible couples, and the
association between them and to recommend suggestive
measures for promotion of contraceptive acceptance.

knowledge of contraception among married women based
on three criteria. The study participants were asked to
name the different contraceptive method along with place
of availability and side effects following their usage.
Each correct answer was scored one and nonresponse or
wrong answer was scored zero. Depending upon the
knowledge score the participants were categorised, No
knowledge (score zero), Poor knowledge (score one),
Average knowledge (score two) and Good knowledge
(score three).Statistical analysis was done using SPSS
trial version 21.09 IBM corporation, Armonk, New York.
RESULTS
In the present study which was done among the married
women in three urban field practice area, showed that the
age of the married women ranged from 20 to 42 years
and the mean age (±SD) of the respondents was 29 ±4.52
years. The age of study participant’s husbands’ in the
study ranged from 24 to 56 years and mean age (± SD)
was 35.21 ± 5.54 years. Majority 585 (97.5%) of the
women were literates. According to the modified B.G.
Prasad classification, 232 (38.7%) of study participants
were from families of socioeconomic class II, 149
(24.8%) were from class III, 122 (20.3%) from class I
and 97 (16.2%) from class IV.

Objectives
1. To assess the knowledge score regarding contraceptive
methods.
2. To study the association between knowledge and
practice of contraception.
METHODS
The present community based cross sectional study was
conducted in three urban field practice areas namely
Ashoknagar, Ramnagar, Rukmininagar of Department of
Community Medicine, Jawaharlal Nehru Medical
College, Belagavi among married women aged 15 to 44
years residing in these areas. The study was conducted
over a period of one year from 1st January to 31st
December 2015, and sample size was calculated taking
prevalence of contraceptive use as 40% 4.The sample size
was 600.
As population of eligible couple in all three health centres
was almost in the same range, so we selected 230
subjects from each urban health centre. About 30 extra
subjects from each study area were selected to take care
of exclusion criteria. Married women between the age
group of 15- 44 years and who were permanent residents
of study area were included in the study. Women who has
attained menopause, undergone hysterectomy and with
primary or secondary infertility were excluded from the
study. Sampling frame was available. Subject selection
was done by computer generated random number. Data
was collected using predesigned and pretested
questionnaire by interviewing after taking written
informed consent. Knowledge scoring was done to assess

According to knowledge score, among the married
women who had good knowledge, knowledge score for
condom 258 (43.0%) was highest followed by
intrauterine contraceptive device 187 (31.2%), oral
contraceptive pill 161 (26.8%), sterilization 161 (26.8%)
and least was with injectable contraceptive 74 (12.3%).
Among married women who had average knowledge,
knowledge score was highest for sterilization 413
(68.8%) followed by condom 321 (53.5%), intrauterine
contraceptive device 267 (44.5%), oral contraceptive pill
247 (41.2%) and comparatively less among Injectable
104 (17.4%) as shown in Table 1.
The prevalence of contraceptive use was 58.8%. Among
the users, 96 (16.0%) of the women husbands’ were using
condom, 113 (18.9%) of women were using Intra uterine
device, 26 (4.3%) were practicing rhythm method, 20
(3.3%) of them were using oral contraceptive pill and 98
(16.3%) were practicing sterilization.
In our study, significant association was found between
knowledge score and practice of condom method by their
partners (p<0.001). As the knowledge score increased the
practice also increased. Association was found between
knowledge and practice of oral contraceptive pill
(p<0.001). Among the married women who had average
knowledge about oral contraceptive pill, they were more
users as compared to women who had good knowledge 3
(1.3%) and the women who had poor knowledge did not
use oral contraceptive pill. Significant association was
found between knowledge and practice of Intra uterine
contraceptive device (p<0.001). Among the married
women who had good knowledge about intrauterine
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contraceptive device had highest 37 (42.5%) practice.
Association was found between knowledge score and
practice of sterilization method (p<0.001). Highest 48
(29.9%) sterilization practice was there among the

married women who had good knowledge about it. As the
knowledge score increased, the level of practicing
sterilization also increased among married women as
shown in Table 2.

Table 1: Distribution of married women according to knowledge score regarding contraception.
Knowledge Score
Zero (No knowledge)
One (Poor knowledge)
Two (Average knowledge)
Three (Good knowledge)
Total

Condom
No.
%
0
0.0
21
3.5
321
53.5
258
43.0
600
100

IUCD
No.
96
50
267
187
600

OCP
No.
189
3
247
161
600

%
16.0
8.3
44.5
31.2
100

%
31.5
0.5
41.2
26.8
100

Injectable
No.
%
357
59.5
65
10.8
104
17.4
74
12.3
600
100

Sterilization
No.
%
6
1.0
20
3.4
413
68.8
161
26.8
600
100

Table 2: Association between knowledge score and practice regarding contraceptive methods.

Knowledge score
Condom usage
Poor
Average
Good
OCP usage
No knowledge
Poor
Average
Good
IUCD usage
No knowledge
Poor
Average
Good
Sterilization method
No knowledge
Poor
Average
Good

Contraceptive practice
Yes

No

P value

0(0.0%)
36(11.2%)
60(23.3%)

21(100%)
285(88.8%)
198(76.7%)

χ 2 = 19.5%

0(0.0%)
0(0.0%)
17(9.8%)
3(1.3%)

189(100%)
3(100%)
158(90.2%)
230(98.7%)

0(0.0%)
18(36.0%)
58(21.8%)
37(42.5%)

96(100%)
32(64.0%)
209(78.2%)
50(57.5%)

0(0.0%)
0(0.0%)
50(12.2%)
48(29.9%)

09(100%)
20(100%)
360(87.8%)
113(70.1%)

DISCUSSION
The prevalence of contraceptive use in our study was 353
(58.8%) which is quite low compared to the contraceptive
prevalence rate (64%) in urban population of India
according to National Family Health Survey -III.6 Similar
study done among the reproductive age group married
women in urban areas of Bangalore and Punjab showed
that the prevalence rate was 58.6% and 53.84%
respectively and a study done in urban slums of Lucknow
district showed 56.2% which was almost similar to our
study.3,7,8 Another study among women attending hospital
in Mangalore showed that the prevalence rate was 71.2%
which is higher compared to our study the reason may be
that it was a hospital based study.2 Among the users, 96
(16.0%) of the women husbands’ were using condom,
113 (18.9%) of women were using Intra uterine device,
26 (4.3%) were practicing rhythm method, 20 (3.3%) of
them were using oral contraceptive pill and 98 (16.3%)

p < 0.001
χ 2 = 17.36
p < 0.001

χ 2 = 33.4
p < 0.001

χ 2 = 32.2
p < 0.001

were practicing sterilization. Study conducted in
Mangalore showed that 15.6% of their husbands’ were
condom users, 13.3% of women were practicing rhythm
method, 5% were using oral contraceptive pill, 18.4%
were using Intrauterine contraceptive device, 31.8%
were practicing sterilization, which was quite similar to
our study in indices like condom, intrauterine
contraceptive device and oral contraceptive pill.2 Another
study conducted in urban areas of Punjab3 showed that,
among the contraceptive users, Condom, oral
contraceptive pill and intra uterine device were used by
41.6%, 28.4% and 8.0% respectively and 4.93% were
practicing sterilization which is quite high compared to
our study. Study done in resettlement colony of Delhi
showed that the prevalence of condom usage was 23.7%,
12.1% OC pill, 9.6% intrauterine contraceptive device
and 53.9% sterilization shows quite high prevalence of
sterilization method usage.9 The above results are higher
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because of the fact that these studies are conducted in
metro cities as compared to Belgaum which is tier II city.
Among the married women who had good knowledge,
knowledge score for condom 258 (43.0%) was highest,
married women who had average knowledge, knowledge
score was highest for sterilization 413 (68.8%).
Knowledge regarding injectable contraceptive was poor
65 (10.8%) and no knowledge 357 (59.5%) respectively.
The condom and Sterilization method usage, as the
knowledge score increased the practice also increased.
This shows that knowing side effects may enhance the
acceptance of these methods. Also another reason for
acceptance is sterilization method may be, it has the least
side effects and it is one time permanent procedure. Oral
contraceptive pill usage was more among the women who
had average knowledge than women having good
knowledge, this may be due to the reason that knowing
about side effects of OC pill discourages the user.
Intrauterine contraceptive usage was highest among
women who had good knowledge and poor knowledge.
The reason may be, because it is a hospital based
procedure, one time motivation is enough for usage and
thus knowledge does not has much significant role in the
usage of intra uterine contraceptive device.
CONCLUSION
To increase the prevalence of contraceptive method it
would be very much important to speed up social welfare
programmes in order to uplift the person sitting on the
lowest stair of the social hierarchy. In conclusion, the
findings support the contention that there is still a need to
intensify information education communication activities
and motivate the population to practice contraception. In
order to be effective, programme must include
counselling, motivation and education to help women
disentangle fact from fiction regarding health and side
effects of various contraceptive methods.
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ABSTRACT
Background: In India about 20-30% pregnancies belong to high risk category, which is responsible for 75% of
perinatal morbidity and mortality. Early detection and effective management of high risk pregnancy can contribute
substantially to reduction in maternal mortality. Objective was to study the prevalence of high risk among antenatal
women and also to know the socio demographic factors associated with high risk.
Methods: A cross-sectional study was carried out between Jan. to June 2016. A total of 600 pregnant women
attending antenatal clinic in PHC Kinaye were interviewed using predesigned, pretested questionnaire.
Results: In present study, prevalence of high risk pregnancy was 30.7% and 59.8 were having bad obstetric history,
4% were having pregnancy induced hypertension, 5.5% were elderly gravida, 3.2% were Rh negative and 22.3% were
having other risk factors. Factors such as education status of pregnant women, age at pregnancy and parity of
pregnant women were found to be significantly associated with the prevalence of high risk.
Conclusions: Prevalence of high risk among pregnant women was found to be 30.7%. Detection of high risk in early
stages will help in preventing maternal mortality.
Keywords: Prevalence, High risk, Pregnant women
INTRODUCTION
High-risk pregnancy is defined as one which is
complicated by factor or factors that adversely affects the
pregnancy outcome (maternal, perinatal or both).
Although only 10-30% of the mothers seen in antenatal
period can be classified as high risk but they account for
70-80% of perinatal mortality and morbidity. 1 Every year
nearly 529000 women die globally due to pregnancy
related causes. For each death nearly 118 women suffer
from life threatening events or severe acute morbidity. 2
Perinatal outcome can be changed significantly by early
detection followed by special intensive care of high risk
pregnancies. All pregnancies should therefore be
evaluated to know whether there are or will be risk

factors.3Age, parity, social class, Mothers who have a
history of chronic disease (diabetes, hypertension, heart
disease, etc.) or those with a history of previous
pregnancy problems (abortion and still birth) and also
multiple pregnancies, gestational age under 18 or over 35
years, pregnancy more than 4 times are some of the
factors that should be taken into account while assessing
the risk for any pregnant woman.4 Early age and frequent
pregnancies compounded with close spacing and
continuum of pregnancy after the age of 35 years
contribute to higher fertility that lead to serve health
consequences to both mother and child.5 Adequate
antenatal care identifies, predicts and manages pregnancy
complications to ensure acceptable maternal and perinatal
outcomes.6 The objectives of the present study were to
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study the prevalence of high risk among antenatal women
and to know the socio demographic factors associated
with high risk.

class followed by III (39.66%) and least belonged to class
I (3.66%) according to modified B.G. Prasad’s
classification (As shown in Table 1).

METHODS
A community based cross-sectional study was carried out
in Kinaye village, which is the rural field practice area of
Department of Community Medicine of Jawaharlal Nehru
Medical College, Belagavi, Karnataka, India. All
pregnant women attending antenatal clinic residing in the
rural area of Kinaye PHC were enrolled for the study and
they were interviewed using pre-tested, pre-designed
questionnaire after obtaining written informed consent
from the participants. Prevalence of high risk pregnancy
was taken as 37%.2 (A study conducted in rural Haryana)
Sample size was calculated using the formula 4pq/d2.
(Where p = prevalence of High risk, q=100–p, d=the
relative error). N = 4 x 37 x 63/4x4 = 582.75 = 600.
Study was carried out for a period of six months between
January to June 2016. Data was analyzed by using
statistical package of social sciences (SPSS) version 17.0.
RESULTS
Table 1: Socio-demographic profile of study
population.
Parameters
Age group (in years)
< 19
20 – 29
>30
Religion
Hindu
Muslim
Christian
Others
Type of family
Nuclear
Joint
Three generation
Socioeconomic class
Class I
Class II
Class III
Class IV
Class V
Total

Number (n=600)

Percentage

42
528
30

7
88
5

490
53
25
32

81.6
8.8
4.1
5.3

434
98
68
22
39
238
242
59
600

72.33
16.33
11.33
3.66
6.5
39.66
40.33
9.83
100

Total 600 pregnant women were included in study.
Majority of participants i.e. 88.0% were in the age group
between 20 to 29 years, followed by <19 years (7.0%)
and least 5.0% were >30 years. According to religion,
majority i.e. 81.6% belonged to Hindu religion, 8.8%
Muslims, 4.1% Christian and 5.3% belonged to others.
72.33% belonged to nuclear family followed by joint
family (16.33%) and three generation family (11.33%).
Majority i.e. 40.33% belonged to IV socio-economic

High Risk -184 (30.66 %)

Non High risk – 416 (69.33%)

Figure 1: Distribution of pregnant women according
to high risk.
Variabl High risk
es
present
Age (years)

No high
risk

χ2 value

pvalue

< 19
17 (9%)
20– 29
149 (81%)
>30
18 (10%)
Literacy status

25 (6%)
379 (91%)
12 (3%)

15.53

0.0004

5.16

0.023

45.84

0.001

1.29

0.256

2.38

0.123

Literate
159 (86%)
384 (94%)
Illiterate 25 (14%)
32 (8%)
Parity
Primi
43 (23%)
221 (53%)
Multi
141 (77%)
195 (47%)
Age at marriage (years)
< 19
103 (56%)
212 (51%)
20 – 29
80 (43%)
204 (49%)
>30
1 (1%)
00 (0%)
Age at first pregnancy (years)
< 19
20 – 29
>30

49 (27%)
128 (69%)
7 (4%)

212 (51%)
203 (48%)
01 (1%)

In present study, the prevalence of high risk pregnancy
was found to be 30.66%. A pregnancy was considered as
high risk if any of the following criterions was met. Age
>30 years, height <140 cm, bad obstetric history such as
two or more previous abortions, previous still birth,
previous preterm birth, previous history of birth with
congenital anomaly, previous caesarian section,
hypertension in pregnancy and history of chronic medical
disorders like severe anemia, diabetes and thyroid
disorders (As shown in Figure 1).9,10
In present study, significant association of high risk was
found with age (p=0.0004) and parity of pregnant women
(p=0.001). Whereas variables like literacy status
(p=0.023), age at marriage (p=0.256) and age at first
pregnancy (p=0.123) did not show any association (As
shown in Table 2).
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DISCUSSION
In the present study 88% were in the age group between
20 to 29 years, followed by <19 years (7%) and least
(5%) were >30 years. Whereas in another study
conducted in Egypt majority (44%) were in the age
between 30-35 years.2 About 82% belonged to Hindu
religion, 8.8% Muslims 4.1% Christian and 5.3%
belonged to others. 72.33% belonged to nuclear family
followed by joint family (16.33%) and three generation
family (11.33%). About 40% belonged to IV socioeconomic class followed by III (39.66%) and least
belonged to class I (3.66%) according to modified B.G.
Prasad’s classification.7,8 Similarly another study
conducted in rural Dharwad showed that majority of
participants (35%) belonged to class IV followed by class
III (25%) and least belonged to socio- economic class I
(1.0%) according to modified B.G. Prasad’s
classification.1,7,9 In our study, majority of high risk
pregnancy i.e. 86% were literate and 14% were illiterate.
Similarly in another study done in rural Dharwad it was
observed that 99% of participants were literate.1 While in
another study done in South eastern Nigeria showed that
46.2% were illiterate, about 30% were studied till
primary school, about 21% till secondary school and
remaining 1% till post-secondary school.6 Level of
schooling, as obvious, plays its role in reduction of high
risk pregnancies, higher the education lower the
proportion of high risk pregnancies. A study done in
Eastern Nepal showed that, the proportion is three times
higher in no schooling category as compared to more
than 10 years of schooling of mothers. 5 Age at marriage
in more than half of women was <19 years, followed by
43% in 20-29 years and least were in >30 years age group
(1%). Another study conducted in Egypt showed that in
more than half (54%) of the women age at marriage was
20-25 years, followed by 39% in <20 years and least
were in 26-31years age group (7%).2 With regards to age
at first pregnancy, majority (69%) were in age of 20-29
years, followed by in <19 years (27%) and least were in
>30 years (7%). Prevalence of high risk pregnancy was
higher i.e. 77% in multigravida compared to primigravida
(23%). Another study done in Rohtak, Haryana showed
that prevalence of high risk pregnancy was 13.7% in
multigravida (four and above).3

risk pregnancy and its complications. There is room for
improvement in ensuring that women at risk deliver in
hospitals where the most appropriate level of care can be
provided.
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Abstract
Background: Needle-stick and sharp injuries present the single greatest occupational hazard to Health Care Workers(HCWs).
There are more than 20 blood-borne diseases, but those of primary significance to HCWs are hepatitis B virus (HBV), hepatitis C
virus (HCV), and human immunodeficiency virus (HIV) infections. Needle Stick Injuries (NSIs) have been neglected and most go
unreported.
Methodology: A cross - sectional study was conducted among 400 HCWs of two tertiary care hospitals. Data was collected from
study participant using a pretested and predesigned questionnaire, which included socio demographic profile and knowledge
regarding needle stick injury. Statistical analysis was done using Chi square test and ‘p’ value less than 0.05 was considered
significant.
Results: Out of the total 400 study participants, maximum 314 (78.5%) were in the age group of 21-30 years and 247(61.7%) of
the HCWs were female. Regarding distribution of study participants by religion 319(79.8%) were Hindu. About 237(59.2%) were
staff nurse and 176(44.0%) had completed A.N.M/G.N.M courses, followed by 82(20.5%) who had completed B.Sc Nursing. Most
of them 307(76.8%) were having 0-5 years of work experience. The mean(±standard deviation) knowledge score of HCWs
regarding needle-stick injuries was 6.8±1.52 and 268(67.0%) study participants had average knowledge score.
Conclusion: The participants had average knowledge score regarding NSI whereas poor and good knowledge score were similarly
distributed among HCWs.
Keywords: Needle stick injury, Health care workers, Post exposure prophylaxis

Introduction
Needle-stick and sharp injuries present a single
greatest occupational hazard to Health Care
Workers(HCWs) .There are more than 20 blood-borne
diseases, but those of primary significance to HCWs are
the hepatitis B virus (HBV), hepatitis C virus (HCV),
and human immunodeficiency virus (HIV) infections.
Needle Stick Injuries (NSIs) have been neglected, most
go unreported and the International Classification of
Diseases -10 coding is not available.(1)
Globally thousands of HCWs suffer accidental NSI
during their role of caring for patients. These injuries can
result in a variety of serious and distressing consequence
ranging from extreme anxiety to chronic illness and
premature death. Blood borne exposures encountered
can be career and life-ending.(2) The authentic data on
NSIs is very less. It is known that around 3-6 billion
injections are given per year, of which two-third
injections are unsafe (62.9%).(3)
Annually about 16 million injections are
administered, in developing and transitional nations and
approximately 3 million individuals are injured due to
NSSI(Needle stick and subcutaneous Injury).(4) In
developing countries like Ghana, Indonesia and Uganda,
80-90% of patients who visited a health centre received
one or more injections per visit.(5) In a country like India,
in spite of large number of awareness programmes, it is
not possible to estimate the annual incidence of NSI in
different occupations because of the scarcity of data. (6)

The World Health Report 2002 estimates that 2.5%
of HIV, 40% of HBV and HCV cases among HCWs
worldwide are the result of occupational exposures.
Considering the seriousness of the issue and as no studies
have been done in this part of Karnataka in relation to
needle-stick injuries among the health care workers, so
the present study aims to assess the knowledge regarding
needle-stick and sharp injuries among the health care
workers of a tertiary care hospital.
Materials and Methods
Source of the study, sampling procedure and Data
collection: This was a cross sectional study and the study
population included Doctors, Staff Nurse, Nursing
intern, Laboratory technicians and Health assistant
working in two tertiary care hospitals of Belagavi.
Sample size was calculated using the formula n= 4pq/d2
where p was 50% i.e. awareness about NSI among
HCWs. So the sample size was 400.
Using simple random sampling method 400 HCWs
were selected proportionate to their designation. Data
collection involved interview method using the predesigned and pre tested questionnaire.
Knowledge score regarding NSI: There were total nine
questions pertaining to knowledge regarding NSI. For
every correct answer one mark was given and wrong
answer was considered as zero. Knowledge score was
further divided according to marks scored by each
participant.
Poor knowledge score: Below (mean - SD)
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Average knowledge score: (Mean - SD) to (Mean + SD)
Good knowledge score: Above (Mean + SD)
Needle stick injury was defined as ‘any cut or prick
to respondents by a needle previously used on a patient
and sustained within the hospital premises
Ethical clearance: Ethical clearance was obtained from
Institutional Ethical and Research Committee and
informed consent was obtained from the study
participants.
Data analysis: Collected data was analyzed using the
statistical package for social sciences (SPSS) version 20.
Frequency and percentage were used to analyze the
knowledge regarding needle stick injury among HCWs.
Chi-square test was used to find the association between
socio- demographic variables and knowledge score
regarding NSI
Results
The present study showed that out of the total 400
study participants, maximum 314 (78.5%) were in the
age group of 21-30 years and 247(61.7%) of the HCWs
were female. Regarding distribution of study participants
by religion 319(79.8%) were Hindu. About 237(59.2%)
were staff nurse and 176(44.0%) had completed A.N.M
(Auxillary Nurse Midwifery)/ G.N.M(General Nursing
Midwife) courses, followed by 82(20.5%) who had
completed B.Sc Nursing. Most of them 307(76.8%) were
having 0-5 years of work experience.
The mean ± standard deviation knowledge score of
HCWs regarding needle-stick injuries was 6.8±1.52 and
268(67.0%) study participants had average knowledge
score. Out of 400 study participants, 319(79.8%)
correctly knew that after needle stick injury it should be
washed with soap and water whereas other participants
had wrong knowledge. Majority 342(85.5%) knew about
universal precaution guidelines. Regarding HBV and
HIV transmission by NSI, 361(90.3%) answered that
there is more possibility of HBV transmission than HIV
by NSI. Regarding rate of disease transmission
194(48.3%) and 179 (45.0%) participants had correct
knowledge about HIV and HBV transmission
respectively. Result concerned to time taken to report
NSI 266(66.5%) mentioned that it should be reported
within two hours whereas 127(31.8%) mentioned within
twenty-four hours and remaining mentioned within 48 or
72 hours. Every participant knew that HIV, HBV, HCV
can be transmitted by NSI.(Table 1, 2)
Table 1: Distribution of study participants
according to knowledge regarding needle stick
injuries
Knowledge regarding Number Percentage
NSI
What should be done after NSI
squeeze the blood out
54
13.5

apply spirit
17
4.3
wash with soap and
319
79.8
water
do nothing
3
0.8
squeeze the blood out
7
1.6
and wash with soap and
water
Is there more possibility of HBV transmission
than HIV by NSI
Yes
361
90.3
No
39
9.7
Do you know Universal Precaution Guidelines
Yes
342
85.5
No
58
14.5
Rate of HIV transmission by NSI
0.3%
194
48.3
3%
84
21.1
5%
122
30.6
Rate of HBV transmission by NSI
0.3%
68
16.6
3%
153
38.4
5%
179
45.0
Total

400

100

Table 2: Distribution of study participants
according to knowledge regarding needle stick
injuries
Knowledge regarding
Number Percentage
NSI
HCV can be transmitted by NSI
Yes
323
80.6
No
77
19.4
Whom do you report needle stick injuries
Infection control
334
83.5
committee
Friend
1
0.2
Senior Consultant
30
7.5
Head of department
17
4.3
Nursing superintendent
18
4.5
Reporting NSI to concerned authority within
how many hours
2 hours
266
66.5
24 hours
127
31.7
48 hours
5
1.3
72 hours
2
0.5
Which infections are transmitted through
NSI(HIV, HBV and HCV)
One infection
205
51.3
Two infection
54
13.5
Three infection
141
35.2
Total
400
100

Good knowledge score was seen more 23 (31.5%) among the study participants of age ≥ 31 years, average
knowledge score was highest 238 (75.8%) among 21-30 years and poor knowledge score was seen among 9(69.2%)
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HCWs who were aged ≤ 20 years. So as the age of the participant increased the knowledge score also increased. This
difference was statistically significant with p<0.001. Good knowledge score regarding NSI was highest 27(39.2%)
among doctors as compared to other HCWs. Majority 180(75.9%) staff nurse had average knowledge score and poor
knowledge score was highest 8(38.1%) among nursing intern followed by health assistants. This difference was
statistically significant (p=0.000).
In the present study as the work experience increased knowledge regarding needle stick decreased. Among total
400 study participants, good knowledge score was seen among 26(34.2%) study participants who had 6-10 years of
work experience, the average knowledge score was highest 222(72.3%) among participants having 0-5 years work
experience. This association was statistically significant (p<0.001). (Table 3, 4)
Table 3: Association between age of study participants and knowledge score regarding NSI
Knowledge score
Age(in
Poor
Average
Good
Total
years)
No
%
No
%
No
%
No
%
χ2 = 63.562
≤ 20
9
69.2
2
15.4
2
15.4
13
100
df= 4
21-30
47
15.0
238
75.8
29
9.2
314
100
p<0.001
≥ 31
22
30.1
28
38.4
23
31.5
73
100
Table 4: Association between work experience and designation of study participants and knowledge score
regarding NSI
Knowledge score
Work Experience (in
χ2
Poor
Average
Good
Total
years)
=43.385
No
%
No
%
No
%
No
%
df=4
0-5
57
18.6
222
72.3
28
9.1 307
100
p=<0.00
6-10
13
17.1
37
48.7
26
34.2 76
100
1
More than 10
8
47.1
9
52.9
0
0
17
100
Designation
Staff Nurse
Doctor
Laboratory technician
Nursing Intern
Health assistant

47
3
13
8
7

19.8
4.3
25.0
38.1
33.3

180
39
27
8
14

75.9
56.5
51.9
38.1
66.7

10
27
12
5
0

4.3
39.2
23.1
23.8
0

237
69
52
21
21

100
100
100
100
100

χ2 =84.865
df=8
p=0.000

of HIV and HBV transmission owing to NSI, 69(25.3%)
Discussion
participants had correct knowledge. Majority
In the present study 319(79.8%) study participants
208(76.2%) participants knew that HCV is transmitted
correctly knew that after NSI it should be washed with
by NSI and 194(71.1%) participants correctly knew to
soap and water and majority 342(85.5%) knew about
which department NSI should be reported.(7) In, another
universal precaution guidelines. Regarding HBV and
study conducted in a tertiary care cardiac hospital,
HIV transmission by NSI, 361(90.3%) answered that
majority 180(94.7%) participants knew about universal
there is more possibility of HBV transmission than HIV
precaution guidelines and 146(76.8%) mentioned that
by NSI. Regarding rate of disease transmission
they would contact infection control nurse if they had
194(48.3%) and 179(45.0%) participants had correct
NSI.(9)
knowledge about HIV and HBV transmission
In the present study the mean ±standard deviation
respectively. Majority 323(80.6%) participants also
knowledge score of HCWs regarding needle-stick
knew that HCV is transmitted by NSI and 334(83.4%)
injuries was 6.8±1.52 and the study findings also
correctly knew whom to report in case of NSI. Regarding
revealed that 268 (67.0%) of study participants had
time taken to report NSI 266(66.5%) mentioned that it
average knowledge score, 78(19.5%) poor knowledge
should be reported within two hours. Every participant
score and 54(13.5%) had good knowledge score. In a
knew that HIV, HBV and HCV can be transmitted by
study conducted in G.B Pant hospital New Delhi the
NSI.
mean (±standard deviation) knowledge score for HCWs
In a study conducted in G.B Pant hospital New
regarding NSI was 6.56±2.74.(7)
Delhi majority doctors 86(83.5%) and nurses 80(90.9%)
correctly knew what should be done after NSI.
Regarding HBV and HIV transmission by NSI,
208(76.2%) had answered that there is more possibility
of HBV transmission than HIV by NSI. Regarding rate
Indian Journal of Forensic and Community Medicine, January-March 2017;4(1):25-28
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Conclusion
Overall the participants had average knowledge
score regarding NSI whereas poor and good knowledge
score were similarly distributed among HCWs.
Limitation
The selection of hospitals was purposive.
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ABSTRACT
Introduction: The effect of vitamin B12 deficiency in pregnancy on the growth of infants has not been properly studied.
Objectives: To study the correlation of vitamin B12 levels in pregnant mothers with vitamin B12 levels in their newborn infants
and to know it’s relation to the growth of infants. Materials and Methods: Hundred full-term pregnant women and their newborns
were enrolled from January 2011 to January 2012. Vitamin B12 levels were assessed and the growth of infants monitored till
6 months of age. Results: A total of 60 pregnant women (60%) had vitamin B12 deficiency while 29 newborns (29%) had low
vitamin B12 levels. Vitamin B12 levels in the newborns had a strong positive correlation with mothers’ vitamin B12 levels (r=0.56;
p<0.05). Babies born to vitamin B12 deficient mothers were shorter, and their mean weight at 6-month of age was significantly less.
Conclusion: Vitamin B12 deficiency is very common in Indian pregnant mothers; it leads to vitamin B12 deficiency and growth
retardation in their babies.
Keywords: Growth retardation, Newborns, Pregnant women, Vitamin B12

V

itamin B12 is a water-soluble vitamin and can be stored in
the liver. Vitamin B12 is very essential for hematopoiesis
and neurological function. Vitamin B12 is naturally
found in animal products such as meat, dairy products, and eggs.
People on strict vegetarian or vegan diets may become deficient
in vitamin B12 if adequate fortified foods or supplements are not
consumed [1]. The quality of diets in low-income populations in
developing countries is compromised by limited access to highcost, nutrient-rich foods, and especially animal source foods
which are a rich source of vitamin B12 [1-3].
The prevalence of vitamin B12 deficiency in Indian women
is around 47-50%. The most frequent cause of vitamin B12
deficiency is inadequate intake, unlike developed countries. The
most important cause of vitamin B12 deficiency in infants is a
maternal dietary deficiency. It is generally observed in an infant
who’s mothers are deficient in vitamin B12 store [4,5]. When
the vitamin B12 status of women is poor during pregnancy and
lactation, their infants may have smaller stores of the vitamin B12
at birth [6], and the concentration of the vitamin B12 in breast
milk is likely to be low [7].
In India, the dietary intake of animal protein food in the
majority of the population is very low, either because of
religious conviction or because of its high cost leading to the
lesser intake of meat or milk products [8]. Hence, probably the
burden of vitamin B12 deficiency is very high in India, and this
could be contributing to large incidence of growth retardation
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in children. To study this aspect in detail, we planned this
prospective study.
MATERIALS AND METHODS
This longitudinal study was conducted over a period of 1 year
from January 2011 to January 2012 after obtaining ethical
clearance. Hundred mothers with their newborn were enrolled
in the study after admission in tertiary care hospital in Southern
India. After taking written informed consent, mothers and their
newborns who fulfilled the inclusion criteria were included in the
study. Healthy term gestation mothers who delivered normally, a
healthy newborn that was exclusively breastfed was included in
the study. A complete history taking, physical examination, and
relevant laboratory evaluation were done. Blood for the serum
vitamin B12 was drawn just before the delivery in mothers and on
the 2nd day of life in their newborns.
A serum separator tube was used, and 3 ml blood samples
were allowed to clot for 2 h at room temperature or overnight
before centrifugation for 20 min. Vitamin B12 estimation
was done by the competitive inhibition enzyme immunoassay
technique [9]. Anemia in mother was defined according to WHO
classification [10]. Socioeconomic status was classified using the
modified BG Prasad classification.
The comparison of categorical data was done using Chi-square
test and Fisher exact test while the continuous data were analyzed
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using student t-test and ANOVA. The Pearson’s correlation
coefficient was used to establish the correlation of between two
variables. p≤0.05 was considered as statistically significant. SPSS
version 19.0 software was used for the statistical analysis.
RESULTS
A total of 60 (60%) mothers had vitamin B12 deficiency
(<211 pg/dl) (Graph 1) and among the newborns, 29 (29%) babies
had low vitamin B12 level (<211 pg/dl) (Graph 2). 72 (72%)
mothers belonged to 20-25 year age group, and 81 (81%) mothers
weighed between 50 and 70 kg. All the mothers were equally
distributed among the various socioeconomic classes from I to IV
(30% in Class I, 22% in Class II, and 24% each in Class III and IV).
82 (82%) mothers used to take non-vegetarian occasionally while
the remaining 18% were strictly vegetarian. 48 (48%) of women
were primiparous. Anemia (Hb <11 mg/dl) was present in 53%
of mothers, and only 6% of mother’s peripheral smear showed
dimorphic anemia.
Of the 100 newborns, 57% were boys, and 43% were
girls. Mean head circumference (HC) of babies at birth was
33.64±1.16 cm, at 3rd month was 39.38±1.50 cm, and at the
6th month was 42.55±2.44 cm. The mean length of babies at birth
was 48.60±2.50 cm, at 3rd month was 57.62±2.95 cm, and at the
6th month was 63.51±3.81 cm. The mean weight of babies at birth
was 2898±540.12 g, at 3rd month was 5436.40±656.49 g, and at
the 6th month was 6820.50±734.16 g as shown in Table 1. Linear
scattered correlation graph showed a strong positive correlation
between vitamin B12 levels in mother and their babies (r=0.56)
(Graph 3).
At birth, all the babies born to normal vitamin B12 levels
mothers (X) had higher mean HC (33.87±1.21 vs. 33.5±1.15 cm),
mean length (49.94±3.24 vs. 48.19±2.40 cm), and mean
weight (3080.00±356.37 vs. 2841.67±603.83 g) than those
born to lower vitamin B12 level mothers (X1) but statistically
significant difference was found only in case of mean length
(p=0.02). At 3 months, babies born to normal Vitamin B12
mothers had higher mean HC (39.70±1.20 vs. 39.18±1.68 cm),
mean length (58.67±3.46 vs. 56.99±2.48 cm), and mean weight
(5760.00±589.92 vs. 5244.00± 709.96 g) than those born to lower
vitamin B12 level mothers but statistically significant difference
was found in case of mean length (p=0.001) and mean weight
(p=0.02).
At 6 months, babies born to normal vitamin B12 mothers had
higher mean length (64.20±2.17 vs. 63.1±4.30 cm), mean weight
(7320.00±554.08 vs. 6679.17±712.79 g) than those born to lower
vitamin B12 level mothers. The mean HC was almost similar in
both groups. The statistical significant difference was seen in case
of mean weight (p=0.03).
DISCUSSION
Vitamin B12 is a water-soluble vitamin and is necessary for
the production of tetrahydrofolate, which is essential for DNA
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Graph 1: Vitamin B12 levels in pregnant mothers. Two-thirds of
otherwise healthy pregnant mothers had low vitamin B12 levels

Graph 2: Bar diagram showing vitamin B12 levels in newborn
babies. One-third babies had low vitamin B12 levels at birth

Graph 3: Correlation of vitamin B12 levels in mother and child.
X axis: Mother’s vitamin B12 level. Y axis: Baby’s vitamin B12
level. Correlation coefficient (r): 0.52. There is a positive correlation
between the vitamin B12 levels in mother and their babies

synthesis. Vitamin B12 deficiency often presents with nonspecific
manifestations, such as developmental delay, irritability,
weakness, and failure to thrive and is difficult to diagnose by
pediatricians [11]. It also presents as megaloblastic anemia and
hyperpigmentation of skin with sparse lusterless hair.
The most common cause of vitamin B12 deficiency in infants
is a dietary deficiency in the mothers [11]. Strict vegetarians
and even omnivores, who consume low amounts of animal
products, are more likely to become vitamin B12 deficient during
pregnancy, lactation and give birth to infants with diminished
vitamin B12 stores. Exclusive breastfeeding of these infants
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Table 1: Anthropometric parameters with age in babies born to mothers with vitamin B12 deficiency and normal vitamin B12 levels
Age

Anthropometric parameter

At birth

Mean weight (g)
Mean length (cm)
Mean HC (cm)
Mean weight (g)
Mean length (cm)
Mean HC (cm)
Mean weight (g)
Mean length (cm)
Mean HC (cm)

3 months

6 months

Normal vitamin B12 levels

Low vitamin B12 levels

p value

3050.00±356.37
49.94±3.24
33.87±1.21
5760.00±589.92
58.67±3.46
39.70±1.20
7320.00±554.08
64.20±2.17
41.5±1.01

2841.67±603.83
48.19±2.40
33.50±1.15
5244.00±709.96
56.99±2.48
39.18±1.68
6679.17±712.79
63.10±4.30
41.0±1.05

>0.05
0.02
>0.05
0.02
0.001
>0.05
0.03
>0.05
>0.05

Student t‑test was used and p<0.05 is taken as statistically significant. HC: Head circumference

further contributes to the deficiency. One of the important reasons
for maternal vitamin B12 deficiency in some developing countries
is poor socioeconomic status [12]. Vitamin B12 deficiency in
mothers can lead to babies who are intrauterine growth retarded
(IUGR), but there is limited data on vitamin B12 levels in mother
and the effect of the same on the neonate mainly in the form of
few small studies and case reports.
This study was a prospective study of 100 mothers and their
newborns to know the relation between vitamin B12 levels and
growth of infants. Vitamin B12 deficiency was found in 60% of
the mothers but only 19% of them showed a peripheral smear
of megaloblastic anemia. Hence, a peripheral smear which is
routinely done in pregnant mothers is not a sensitive method
for picking up vitamin B12 deficiency in mothers [13]. Among
the newborns, 29% were deficient in vitamin B12. Katre et al.
study has also shown that 80% of rural and 65% of urban women
had low vitamin B12 levels [14]. Koc et al. has shown 41% of
newborns were deficient in vitamin B12 [15]. Baker et al. has
shown that vitamin B12 levels in babies will be 1 to 2.3 times
higher than mother’s level, our study also has shown similar
result [16]. There has been no study regarding the normal level
of vitamin B12 in newborn. According to Baker et al. the levels
in newborn are higher than in their mothers. If we take vitamin
B12 cutoff range of 485 pg/ml (2.3 times higher than mother’s
cutoff 211 pg/dl) for newborns then 56% of newborns would have
been deficient in vitamin B12 at birth, and 60% of mother were
deficient in vitamin B12.
There was a strong positive correlation (r=0.56) between
vitamin B12 levels in mothers and their babies. Koc et al.
study have shown a statistically significant correlation between
maternal and cord blood vitamin B12 levels (r=0.395). Our study
reveals a strong positive correlation compared to Koc et al. [15].
In this study, demographic characteristics such as weight and
socioeconomic status showed a positive association with vitamin
B12 levels among mothers and their babies (p<0.050), Halicioglu
et al. also showed that SE status has a positive correlation with
vitamin B12 level [17]. Mother’s age had an inverse association
with vitamin B12 level of babies (p<0.001). Furthermore, the
diet of mothers did not influence the vitamin B12 levels among
mothers or babies (p>0.050).
Vitamin B12 levels of mothers and babies were significantly
associated with anthropometry (p<0.05). Muthayya et al. have
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shown that low vitamin B12 levels in pregnant women can lead
to IUGR babies which were correlating with our result [18]. He
also showed that vitamin B12 levels in babies are significantly
associated with low birth weight. Guez et al. reported a case of
a child with microcephaly and developmental delay because of
vitamin B12 deficiency [19]. Dagnelie et al. showed that low
vitamin B12 can lead to stunting in children [20]. Halicioglu et al.
showed that vitamin B12 deficiency in babies due to maternal
deficiency might be a serious health problem in infants [21].
Therefore, screening and supplementation of pregnant and
lactating women to prevent infantile vitamin B12 deficiency
should be considered.
Small sample size and lack of treatment in those deficient in
vitamin B12 were some of the limitations of this study. Recently,
a study from Bengaluru, India, has demonstrated the effect of
oral vitamin B12 in pregnant mothers in increasing the serum
levels of vitamin B12 in mothers and their infants [22]. Even the
weight of the babies of mothers who took supplemental vitamin
B12 levels was more than those who did not receive vitamin
B12. Thus, once we have data from a large number of centers
from across the country, a Nationwide health policy of universal
vitamin B12 supplementation in the lines of iron and folic acid
supplementation can be made. For this similar studies like ours
on a larger scale are needed from different centers.
CONCLUSION
The study results show that vitamin B12 deficiency is highly
prevalent among pregnant women in this region and there is a
strong positive correlation of vitamin B12 levels in mothers and
their babies. Vitamin B12 deficiency in both mother and the baby
is associated with lower length at birth and lower mean weight
at 6 months of age. Routine screening and supplementation of a
pregnant mother with vitamin B12 can be an important strategy to
improve the growth of children in our country.
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Abstract

o
Inkoduction
Osteoporosis is a cornmon metabolic bonc disease

characterized by reduced bone mass, micro
architectural deterioration of bone tissue, ancl an
increased risk of fragility fracture Osteoporosis is
being increasingly found in younger population
whiJh h;rs led to increase in fragility fractures in the
younger indivicluals likc the distal end radius'

pertrochanteric fractures, and vertebral fractures '
Volar Barton fractures are not uncornmon and may

be eitl"rer clue to high or lo',v energv injuries [1,2]' sucl'r
iractures are unstable ancl methods of treatment varv

rates hat'e ber:n
13,4i. Althouch cliiferer-lt sLlccess

O

lird

Fiou'r':r IruL'licaliorl

I'r't' i-til'

reported for non-surgical and surgical techniques in
thi literatr.rre, surgicalkeatment is currently favoured
volar Barton fracture in a
[4,5]. Reporting [ilaterai
case report'
rare
as
a
young osteopenic
Case Report

A 35year oid male farmer by occupation came to
tlre casualty n'ith the history of fall from a motorrycle
(trivial iniun') arrd sustaineci irrjurl'to both the wrists'
hatl srvcllirrg ovcr lvrist and hand
or,
"*un',inotion
but no open r.r'ouncis atrcl no neurovasrtlar deficit's'
p."oporn,l.'c radiographs rliagnosed to have

t,
ir,

R.ts.
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Bilateral osteopenic volal Bartan Fracture of Lor.r,er End of Radii

The conlparison between both techniques u.as not
significant (p= 0.58). Postoperativelv, the volar
inclination ( the volar tilting of distai radial joint ) in
the plating ra,as i+5.2 degrees) and in the pinning

rtas (+ 5.6 degree), At the latest follor+, up, the volar
inclination in the piating u,as plus 5.1 degrees and
i:r the pinning was pius 5.8 degrees. 'Ihe comparison
betr'r.een both techniques was not significant
{p=0,89i. Postoperatir""ly, th" ulnar arigulation
ithe inclination of the clistal radial joint ) in the plating
r' as 19.6 degrees and pinning was 17.98 degrees .
At thc latest follow-up, the ulnar anguiation in the
plating was 19.0 degrees and in the pinning was
17.4 degrees.

llus

site and so there is no need to rt orry about incision
site problems. However, fragment recluction with
stabilization mav be not so satisfactory. Moreover,
tendon penetration by externai flxation mav interfere
rvith thumb and inclex finger moven'rent [11,12], the
external fixation can ordy be removed after six weeks,
and wrist and fin65er range of motiou exercises car-r

then be implemented. Therefore, the functional
outcome of the wrist joint is satisfactory.
and

important for

intra-articular
involvement. Once adhesion in the joint occurs,
hreatment becorncs very complicated. Both inka-and
extra-articular reiease techniques are very difficult.
in this patient, immobilization of joints lasted no

Discussion

rnore than six weeks. Ttris may be another factor tl.rat

Various surgical techniques have been reported

in literature. Currently closed reduction with
external fixation and percutaneous Kirschner
pinning. Open reduction *'ith volar lock plating

i
j

I

I

(!:

have achieved most support. Factors favouring
fracture healing include minimal gap , adequate
stability and sufficient nutrition supply [B]. For the
distal radius, massive canceilous bone can speed
tlre fractrire healing process . Therefore, a non-union
at this area is rare. On the other hand, malunion is
not uncommon; volar barton's fractures often.
produce volar subluxation of the carpus [5,6]. The
principie of tiea tment isrnainly to provide anatomic
reduction and stabilization [5]. A malunion of a
volar Barton's fracture can causc serious disabitity,
r,r,hich is very complicated to treatment.
Additionally, the articular cartilage may be ser.erely
injured and cannot regenerate [9,10].

Therefore, prevention of rralunited vr:lar
Barton's fracture is extremely important to avoid
having to treat a malunion. In this study, piating

or external fixation combined with Kirshner
I

pinning achieved sufficient stabilify for the healing
process to occur. Clinically, both techniques have

disadvantages, Plating treatment can reduce
fragments more precisely and the fragments can
be stabiiized more precisely and the fragments
more secureiy. However, it requires opening the
fracture site, If local swelling is serious, closure of
the incision site may be difficult, although the
incision is usually not large and the infection rate
negligible. Additionally, the fracture healing
process is not hindered due to cancellous bone
character" The success rate is high.
Piruring treatment avoids opening of tire fractr-rre
site arrd so tlrere is mr neeli to u'orr\r abt-:ul irrcisiorr
|orrrnal oi Orthofaerjic l.tlrrration ,/ \ir:lurne

infiuenceci thc high satisfaction rating.

Conclusion
Botl-r the above mentioned techniques give a high
success rate. Despite the fact that eaclr teclurique

has advantages anri disadvantages, Volar Barton's

fractures are not uncommon. Current surgical
techniques can provide a high satisfactory rating.
In the present study both open reduction with lock
plate stabilization, closed reduction rvith pinning
and external fixation stabilisation have achieved
success. Both techniques have advantages and
disadvantages but the result from botlr the
techniques are similar. Bilateral volar Barton's in
young osteopenic is virtually not reported.
Osteoporotic fractures in India occur conrmonly
in both sexes, and may occur at a younger age than

in the West. Recently pul:lished data have clearly
demonstrated r,r'ideipreacl vitamin D deficiency

across India, at all ages and in both sexes/
particularly in the urban areas. Indians have lolv
BMD as cornpared to the western Caucasians. This

could be attributed to differences in skeletal
size,however, the high prevalence of vitamin D
deficiency is a major factor in the lou. BMIJ and
poor bone health of indians [13].
Clinicsl N{cssnge
Bilateral volar Barton is a rare fracture, knowleclge
aborrt thjs injury aids in diagnosis and radiological
pattern of Barton fractrire hetlps in trcating different

inodalities of surgical technique, Inci<icncc ol

O.steoptrrii,r it1 '\.ouns pirtier:ts in inclia is cliscussccl.
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Laparoscopic Ipom Repair of Post CABG Giant Incisional Herina
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ABSTRACT
muscle at the
lncisional hernia is a type of hernia caused by incomplete healed surgical wound or weakness of
the incisional
site of incisions afier surgery. lt is common in midline laparotomy surgeries. But it's rare to see
hernia through the CABG scar in epigastric region. We are presenting a case of 70yr male who underwent
pain in abdomen
CABG gyrs ago and now developed hernia in CABG scar since one year. He presented with
in epigastric region and breathlessness. ON examination we found out there was a giant incisionalhernia
(14cm x lScm)through the lower end of median sternotomy incision. The swelling was reducible and cough
geriatric age
impulse was present. For this defect we did laparoscopic IOPM repair of hernia. Patient being a
groqp, he underwent a successful laparoscopic repair with all the benefits of minimal access surgery.

L
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KL vYORDS: Post CABG Scar Defect, lncisional Hernia, Laparoscopic Repair.
INTRODUCTION:
An incisional hernia is a hernia that occurs through a
previously made incision in the abdominal wal11. And it
is more common afterthe midline laparotomy incision.
It is estimated that at least 12-15% of abdominal
operations lead to incisional hernia. The incidence of
hernia through CABG scar is 1-4.2%1 . And this hernia
is very dangerous because if it get complicated it may
lead to strangulation of content in it and cause of
gangrenous changes in the content. And for repair of
such hernias Laparoscopic repair has advantage of
n '-imal access and its advantages2.

CASE REPORT:

A 70 yr. male patient presented with swelling in the
epigastric region since 1 yr and on and off pain in the
same region with breathlessness. Patient underwent
CABG Syrs ago ancion cardiac medications. No history
any other surgery but patient is a k/c/o DM and HTN

on medications.On physical examination he was
afebrile, vitals stable. And his abdomen is soft, nontender, bowel sounds present. On local examination
there is swelling in epigastric region, cough impulse
is positive and it is reducible. His other systemic
examination is within normal limits and USG shows

defect of 14 x 15cm in anterior abdominal wall with
mesentry as a content.

After taking fitness from physician, cardiologist and
cardiothoracic surgeon we took patient for surgery
for laparoscopic repair of hernia. A 10mm port was
placed in umbilicus by open Hasson's technique. The
abdomen was insufflated 14mm Hg with CO.' Then
two additional Smm trocars were placed under direct
vision in the right and leftflanks respectively. Diagnostic
laparoscopic showed a defect in the abdominal wall
with falciform ligament as a content. The defect is very
close to the pericardium and the dissection of the
ligament is done and it is separated from the defect
then the soft prolene mesh is used to close the defect
and the Ethicon tacker is used to fix the mesh around
the defect and crowning is done. For the Ethicon

t

tackers one more Smm port is inserted in the left flank.
The mesh is fixed and after achieving haemostasis
all the ports are taken out under vision and patient

'ti

shifted with stable vitals to posloperative room and
post-operative was uneventful.
DISCUSSION:

This type of incisional hernia is very rare only 14.2%lpatients develop hernia through sternotomy

LESH Lifeline, XXXlll,

2017
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incision. lt's very difficult to operate such cases by
open method and carries a high chance of recurrence.
The post-operative morbidity rate is high in open
technique.So laparoscopic repair is useful in reducing
post-operative complications such as reduced ICU
stay, fast recovery2.The defect in this type of hernias
lies in supracolic compartmentso unlikely omentum
and small bowel adherent to the defect. ln view of this
we used 1Scm x 1Scm soft vipro mesh to reduce the
cost of surgery.

fast post-operative recovery and with very minimal
access and minimal complications.
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incisional hernia is a very good option in view of the
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Laparoscopy Assisted Feeding Jejunostomy
Corrosive Esophageal Stricture
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ABSTRACT
Corrosive injury of upper Gl tract are common in developing countries like lndia. Western countries it is most
common in pediatric age group and it's mostly accidental. But in lndia it is more common in adults. We
present a case report of 22 year old male with accidental ingestion of corrosive acid. He presented with
jejunostomy
dysphagia, recurrent cough and chest infection. Patient underwent Laparoscopy assisted feeding
and had good post-operative recovery'
'EYWORDS : Laparoscopy, Jej unostomy,

GI

tract, Esophageal Stricture

INTRODUCTION:

his work. Upper Gl scopy showed esophageal stricture

Corrosive injuries of upper Gl tract are common in
developing countries like lndia. Spectrum of problem
is different from developed western countries where
it is mostly accidental. But in lndia, it is more common

in middle and lower third region.Patient undenvent
endoscopic dilatations without any improvement in

in adults and it's mostly due to attempted suicide. Also,

considered for esophageal replacement with stomach
tube. Howeverto correct his malnutrition laparoscopic

the corrosive agents differ. Commonly available acids
like toilet cleaning muriatic and hydrochloric acids are

ingested more frequently in lndia. 1'2. The extent of
damage in esophagus and stomach depends on the
agent, amount ingested and duration of contact. Alkalis

-re more viscous, tend to adhere to esophageal

\nr.oru

and cause liquifactive necrosis leading to
severe esophageal injuries. Acids are cleared rapidly
from the esophagus to stomach and due to corrosive
induced pyelorospasm, have a long duration of contact

with gastric mucosa and cause damage with
coagulative necrosis.
CASE REPORT

dysphagia. Due to dysphagia patient had developed
severe weight loss and malnutrition. He is being

Feeding Jejunostomy was planned.

PROCEDURE:
Patientwas given modified Lloyd Davis position. Parts
were painted and draped. The first port is inserted at
umbilicus using modified Hasson's technique. Rest
of the ports inserted under vision.

Diagnostic laparoscopy showed the stomach to be
normal. No strictures were seen in the stomach.
Laparoscopic feeding jejunostomy was done. The

transverse colon was identified and lifted. The DJ
flexure just below it was identified and lifted. The first
loop of jejunum 20cm from DJ was lifted.A2-0 Mersilk

Patient presented with complaints of difficulty in
swallowing, recurrent cough and chest infection.

used to mark the proximal end of the loop. The loop

Patient gave history of accidental ingestion of acid at

the port.

pulled out from the left 1Omm port site after removing

Lifeline, XXXlll, 2017
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Figure
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. Diagramatic representation of port site (10

mmworking port + jejunostomy site).

Figure 2.
jejunum loop,

20 cm from
DJ Flexure
lifted up with
2-0 Mersilk.

DISCUSSION:
Corrosive injuries of upper Gl tract are a chalienging
condition to manage. Patient develop dysphagia with
accompanying malnutrition. Both Surgical arrd
endoscopic procedures are described. However many
patients require esophagectomy wlth esophageal
replacement. Gastric damage commonly occurs in
the antrum or distal stomach because of pooling of a
corrosive agent in this area due to pyelorospasm
leading to longer duration of contact. lt causes severe
fibrosis which causes strictures and gastric outlet

obstruction.[1]Diagnostic laparoscopy can help in
assessing the nature of the stomach. Stomach tube
is the most common replacement used. To improve
the nutrition of the patient Lap assisted feeding
jejunostomy can prove useful before the major

Figure 3.
Jejunum pulled
upto left 10mm
pod.

procedure.

With the silk stay an enterotomy was made in the
jejunal loop. A 14F Ryle's tube was passed into the
distal loop for a length of about 50cm. simultaneously
instillation of NS through the Ryle's tube done to ease
the placement. Later two purse string suture taken
around the two with 3-0 vicryl. Also the rectus sheath
was fixed to jejunum at 4 sites with 3-0 vicryl. The
proximal and distaljejunum 2cm from the enterotomy
were fixed with 3-0 vicryltothe abdominal wall by intracorporeal suturing. Also the tube was fixed to skin with
1-0 Mersilk. On table normal saline was fed through
the tube and observed laparoscopically to confirm no
intraperitoneal leak and easy passage of fluid.

A*rrrn
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Non-surgical management of corrosive gastric injury
by endoscopic dilatation is unsatisfactory in most of
the cases. Short stricture gastric stricture can be
managed by endoscopic dilatation, but majority of the
patients need surgery.llA]. Surgical management of
corrosive gastric stricture is usually delayed due to
poor general health, anemia, and time taken for gastric
inflammation to settle so that the extent of cicatrisation

becomes obvious. [1/4]. The main aim of surgery in
corrosive GOD is the relief of obstruction with
reasonable gastric volume. To prevent bile reflux Rouxen-Y GJ is preferred.

Conclusion:
Lap assisted feeding jejunostomy is feasible and

Invasive Ductal carcinoma of the breast presenting as an ulcer
with Maggots
A rare case report
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ABSTRACT
Now days, breast cancer is the most frequently diagnosed life-threatening cancer in women
and the leading
cause of cancer death among women. Since last two decades, researches related to the
breast cancer has

\

L

led to extraordinary progress in our understanding of the disease, resulting in more
efficient and less toxic
treatments. lncreased public awareness and improved screening have led to earlier diagnosis
at stages
amenable to complete surgical resection and curative therapies. Consequently,
survival rates for breast cancer
have improved significantly, Barticularly in younger women.- ln this case report
the femaie presented with ulcer.
with maggots with underlying invasive ductal carcinoma.
KEYWORDS: Breast cancer, ulcer, invasive ductal carcinoma, maggots.

INTRODUCTION:
Breast cancer is the most common cause of cancer
in women and the second most common cause of
cancer death in women in the U.S.Breast cancer refers

to cancers originating from breast tissue, rnost
commonly from the inner lining of rnilk ducts or the
lobules that supply the ducts r,,yith milk.Worldwide,

breast cancer comprises 10.4% of all cancer
incidences among women, making it the second most

comrnon type of non-skin cancer (after lung cancer)
and the fifth most common cause of cancer death. ln

L

IDC is also known as invasive ductal carcinoma. IDC
begins in the milk ducts of the breast and penetrates

2004, breast cancer caused 519,000 deaths
worldwide (7% of cancer deaths; almost 1% of all the wall of the duct, invading the fatty tissue of the
deaths). Breast cancer is about 100 times more breast and possibly other regions of the body. IDC is
common in women than in men, although males tend
to have poorer outcomes due to delays in
diagnosis.Canoer cells are formed from normal cells
due to a modification/ mutation of DNA and / or RNA.

T,hese modifications

/

mutations can occur

spontaneously ill Law of Thermodynamics _ increase
of entropy) or they may be induced by other factors
such as; nuclear radiation, electromagnetic radiation
(microwaves, X-rays, Gamma-rays, Ultraviolelrays
etc.), viruses, bacteria and fungi, parasites (due to
ll

d

tissue inflammation / irritation, heat, chemicals in the
air, water and food, mechanical cell-level injury, free
radicals, evolution and ageing of DNA and RNA, etc.
All these can produce mutations that may start cancer.
Cancer can be called therefore ,,Entropio Disease,,
since it is associatecj with the increase of entropy of
the organism to the point where the organism cannot
correct this itself External intervention is required to
allow the organism to return to a stable entropic statel.

A*,rrn Lifeline, XXXlll, 20,l

the most common type of breast cancer, accounting
for B0% of breast cancer diagnoses2,3.

CASE REPORT:

r

Patign! presepted with history of swelling over
the left upper quadrant of the breast 3months backfor

which, she applied local medication over it,which
developed an ulcerwith necrotic skin filled completely
with maggots -100 since 1 week. On examination,
there was ulcer with necrotic skin filled with maggots,
with two palpable axillary lymph nodes. patient is

.

known case of diabetes since 2yrs and was on

DISGUSSION:

irregular treatment. Bedside removal of maggots after
application of turpentine oilwas done. The edge biopsy

.

was taken and sent of histo-pathological analysis which
showed features of invasive ductal carcinoma. Patient

was treated with lV antibiotics and daily debridement

.

was done bedside until the plcer was granulating.
Modified radical mastectomy was performed along
with removal of two positive lymph nodes. A split

in the axillary region another over the muscle. Drains

were removed at the post-qperative day 3. Dressing
was done on post-operative day 3. Graft was healthy
and no necrotic areas noted.

ln the present case report, due to lack of proper

knowledge and due to application of local
medication over the swelling without proper

Once the histopathological report was confirmed a left

thickness skin grafting was done to cover the exposed
pectoralis major muscle. Two drains were placed one

Most breast cancers begin in the cells that line
the ducts (ductal cancers). Some begin in the
cells that line the lobules (lobular cancers), while
a small number start in the other tissues .[4]

diagnosis, the patient presented with ulcer with
necrotic patch filled with maggots with underlying
invasive ductal carcinoma.

.
,

Confirmed diagnosis at the earliest is required
to treat the cancer depending on the staging.

CONCLUSION:
We conclude that any swelling in the breast or in the
body should be diagnosed as oarly as possible for a

definitive treatment rather than following ancient

,l
"ri'

Figure 1. lnitial Presentation with Maggots

methods of using crude medication over the swelling.
The occurrence of breast cancer in female can be
observed in only 5% cases with a malignant mass
present with breast pain. Other symptoms such as
immobility, skin changes (i.e., thickening, swelling, and
. rednesS) or nipple abnormalities (i.e., ulceration,
retraction, and spontaneous bloody discharge) may
also be present at the same time. Today there,are so
many approaches, which can be made foi" the
treatment of the cancer of breast such as surgery
rad iation therapy ch emoth e ra py, hormona I thera py and
recently nanotechnology and gene therapy. With
advances in screening, diagnosis, and treatment, the
death rate for breast cancer has declined. ln fact,
about 90% of women newly diagnosed with breast
cancer will survive for at least five years.
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Jehovaht \Titness
A Surgeon's Nightmare.
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ABSTRACT

t

A Jehovah's Witness is a group of people who are not ready for any kind of blood transfusionl. This is the
special group of Christian community who believes in maintaining the purity of blood stream. ln our case a 23
yr old girl came with features of intestinal obstruction having pain in abdomen since 3 yrs with irregular periods.
Her all blood investigations are within normal limits. CT abdomen-pelvis shows edema of ileo-caecaljunction
and mild ascites. For her we do diagnostic laparoscopic and proceed and we found there are multiple strictures
l/ in number) present-in the distal part of ileum. So we did ileo-ascending colon anastomo$s for her and
patient was discharged on post-operative day 7 without any complications.
KEYWORDS: Jehovah's Witness, intestinal obstruction, lap-open conversion, no blood transfusion, major
surgery.

lNTRoDUcrloN:

present. Rest systemic examination i normal except
per. abdomen mild tenderness in umbilicus and

The Jehovah's Witness religion is a proselylzing
Christian movement with approximately T.Bmillion epigastric region with sluggish bowel sounds were
member'sworldwidel.Theyhavestronglyheld beliefs, notex. All routine blood investigations were within
amongst them a refusal to'consume'blood and patient normal range. However the Hemoglobin was low i.e.
and attender are ready to, give consent for on table 8 mg/dl.
death in any major surgical procedure but they are FNAC of cervical lymph nodes shows
caseating

not ready for any kind of blood transfusionl. As in our
case young girl who may or may not require blood
transfusion after the procedure but they refused
blood transfusion at any cost. So we took consent after
explaining all the grave risk related to the procedure
and we did the major surgery with minimat btood toss,

for

,L

CASE

REPORT

A23yr old gifl-presented with pirin in abdomen on-off
since 3 yrs, insldious in onset and constricting type in

.,e_pigapfig and umbilical region with nausea and
vomiting. She was on anti-tubercular therapy in view
of' caseating tubercular lymphadenitis of mesenteric
lymph nodes. There was history of amenorrhoea since
2 months but UPT was negative. There was no history
of any major surgery. On physical examination a
moderately built, poorly nourished young girlwith pallor

I
I
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tubercular lymphadenitis and for which she was on
ATT since one month. CT Abdomen_pelvis shows
edema of ileo_caecal junction and mild ascites. So
after taking proper consent of parent and patient and
discussing all the major complications with them and
wenr ahead with the proposed
procedure. Diagnostic laparoscopy and proceed was
planned. On diagnostic laparoscopy multiple ileal
stricture with proximal bowel dilation was noted. The

,##;;;;;;

mesenteric lymph nodes were also found to be
enlarged. A mesenteri lymph biopsy was take n
laparoscopically.The umbilical 10 mm port was enlarge

to 5 cm and an ileo-ascending colon side to side
anastomosis2. Patient had very minimal blood loss
during surgery and post-operative time is uneventful.
Patient got discharged on 7th post-operative day. HpR

confirmed abdominal tuberculosis.

I

LEAL

- Ascending ColonAnastomosis

DISCUSSION:
It's very difficult to db a major surgeries in this type

ILEAL STRIgTURE

of

community. ln spite all the precautionary measures
some major complications may occurs. But in our
case meticulous dissection with minimal blood loss
was needed as the patients hemoglobin was 8 mg/dl.
We converted from lap to ofen approach in view of
the multiple lieal strictures. Patient was fine and with
minimal post operative pain. Her pre-operative

symptoms of pain abdomen and vomiting

subsided.Proper written informed consent and taking
patient and attenders in confidence is very important
especially to council them regarding the cornplications

of surgeries.
CONCLUSION:
A patient who is Jehovah's Witness is a nightmare for
a surgeon. Absolute inability to give blood transfusion

ILEAt.
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makes major.surgeries a potential life threatening
situation for the patient.Despite the odds we could
successfully complete the major surgery. This is
possible due to the use of minimal access surgery
with conversion to mini laparotomy.
REFERENCES:
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Lap aros copic Management of Pancreatic Fs eudo
rys ts

:
:

A Novel Technique Using Titanium Clips
Our experience
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ABSTRACT
lntroduction:Pseudocysts of pancreas is collection of fluid in the lesser sac enclosed by a wall of fibrous
or
granulation tissue as a consequence of acute pai"lcreatitis, pancreatic trauma or chronic pancreatitis.
lnvasive
drainaEe procedures are currently indicated in those patients with symptoms or complications.

L

Methods:. We. present our experience of 26 cases of pseudocyst of pancreas managed laparoscopically
between Nov:2o14 to March-2016 ursing different techniques of anastomosis using Vicryl2-Oconfinues
s&ture6
as well as using Titanium clips for creating stoma between anterior wal! of pancreatic pseudocyst
and posterior
wall of stomach.

Conclusion: Laparoscopic cysto-gastrostomy appears to be safe and effective approach for internal
drainage
of pancreatic pseudocyst. lt also facilitates the debridement of the necrotic tissue from
the cyst cavity. Use of
Titanium clips can be an alternative to conventional sutured cystogastrostomy and
stapled cystogastrostomy,
as it is less time consuming, easy to perform and cost effective.
KEYWORDS: Pseudocyst of Pancreas, Laparoscopic Cystogastrostomy, Titanium
Clips.

INTRODUCTION:

The Atlanta lnternational Symposium on acute
pancreatitis defines pancreatic pseudocyst as fluid
collection > 4 weeks old that are surrounded by a non_

epithelial wall of fibrous or granulation tissue arising
as a consequence of acute pancreatitis, chronic

pancreatits, or pancreatic Traumal.

lt was first

described by Morgagni and Accounts for 75% of cystic

(

to intervene. Cysts larger than Scms and presenting
after4wks of Acute Pancreatitis are unlikely to resolve
spontaneously and incidence of complications also

increases after this period.Minimally invasive
approaches are now considered standard of care, so
optimal management necessitates a multidisciplinary
approach. First laparoscopic cysto-gastrostomy was
performed by J.Petelin in 1gg43.

lesions of the pancreas. lncidence following acute
Materials and Methods:
pancreatitis ranges from 12-55% in different case
series. Whereas patients who have development of We had 26 consecutive cases of pancreatic
necrotizing pancreatitis, with resulting necrosis of pseudocysts which were managed laparoscopicaiiy
pancreatic gland or peripancreatic tissues do not from Nov 2014to iviarch 2016. Out of which 22were
present with a pseudocyst but instead with a ,,Walled_
male patients and 4 female. Age of the patients were
off necrosis"(WON). These two entities are often between 25 to 70 yrs. lnformed consent was taken
confused in clinical and research communications, from each patient for laparoscopic cysto-gastromy sos
and each carries a difterent management algorithm conversion to open procedure.
and prognosis.2 Once the diagnosis of pseudocyst is lndications
for laparoscopic internal drainage
established, the next step is to decide when and how procedure
(cysto-gastrostomy)

!
J
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No of Patients

Sl No.

lndications
than 6 wks
PseudocYst Persisting for more

'16

1

Patients with Persistent Pain

06

2
1

Signs of Pseudocyst infection

02

imaging
Enlarging size of cYst on serial CT

00

4
c

Patients with Gastric Duodenal

A

ct guided Drainage
Persistent cyst and drain after

Billiary obstruction

01
01

lnvestigations done:
Routinue pre-operative investigations:
function tests' Liver
Complete blood picture, Renal
lipase levels,
funciion tests, Serum amylase and
Coagulation Profile'
pelvis plain and
Radiologilat: iT Scan abdomen and
contrast, Chest X-raY PA view'

Operative Techniquq:
placed in
Position of Patient: The patient is
surgeon stands
Modified Lithotomy' The operating

betweenthelegstvithcameraSurgeonontheright

left of the patient and
side and first assistant on the
surgeon
scrub nurse is to the right of operating
(Figure 1)'

Figure 1: Patient and operative staff
position. Figure 2: Bulge seen through the
stomach
a
First 10 mm camera port is inserted through

surgical
umbilical incision using an open Hasson's
to create
technique. Carbo-ri dioxide is then insufflated
maintain ed al l4
a pneumoperitoneum with pressure
was used
mmHg. A 30-degree side-view laparoscope
over the
in all cases. Asecond 1Omm port is inserted

leftmidclavicularline,a5mmportisplacedinthe
ports were
right mid clavicular line and two 5 mm

line undbr
inserted on either side in anterior axillary
stomach
the
vision. The bulge overthe anteriorwallof
is seen (Figure 2).

oi the
Stay sutures are taken on either side
2-0 sutures'
anticipated gastrostomy site with Vicryl
TheAnteriorwallofStomachisopenedusingeither

Scalpel (Ethicon
monopolar cautery hook or Harmonic
bulge was seen on the poster or

Endosurgery).The

and the
wall of the stomach. Position of the cyst
natureoffluidisconfirmedbyinsertingaspinalneedle
into cyst
through the posterior wall of stomach
culture and
cavityJhe fluid aspirated was sent for
is
,rnritirity. Then the posterior wall of stomach
with the
opened atong tongitudinal axis of stomach
Cautery or
needle as a guide by either monopolar

I

I

Once the
Harmonic Scalpel (Ethicon Endosurgery)'
cyst are
cyst wall is opened the contents of the
is examined
evacuated with suction. The cyst cavity
any necrotic tissue or debris and is thoroughly

for

rinsed with saline and sucked out'
Vicryl 2Techniques of Stoma Creation: Using

can be
0 Suture material posterior wall of stomach
Lifeline, XXX|ll, 2017
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approximated with the wall of pseudocyst in by
intracorporel suturing. About 4 to 5 Titanium LT 400

I
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Liga clips can be applied over the posterior stomach
wall and anterior wall of the Pseudocyst to create the
stoma . We take a single suture at either 6'clock or
12'clock position between posterior wall of stomach
and anterior wall of pseudocyst, which acts as a stay
suture and makes it really easy to apply the Liga Clips.

The most common indication for cysto gastrostomy
was persistent cyst >6weeks in our series. All patients
derived the benefits of laparoscopy i.e. decreased
posloperative pain, early return to oral intake, and
decreased hospital stay.

One patient in our series developed a recurrent
pseudocyst two months after the surgery. This patient
had a pancreatic duct stent inserted pre-operatively.

Blockage of the stent was the probable cause of
recurrence after the surgery. Surprisingly even this
patient underwent a successful second laparoscopic
cysto-gastrostomy. Subsequently the pancreatic duct
stent was remove 2 weeks after surgery.

i

:
j

Necrosectomy was required in four patients. All these
patients has substantial necrotic material. One patient
*had a persistent drain output of >100 ml for 6 weeks

l

gure

after a CT guided drainage procedure. Repeat CT
scan revealed a persistent cyst of 12 cm in size. This
patient u nderwent a laparoscopic cysto-gastrostomy.

ecrosectomy

The pre-operative drain decreased and output stopped
1 week po-operatively.
During the follow-up of 24-30 months there was only
one recurrence as described above. Also there were
no conversion to open or any major post-cperatirre

complications.
DISCUSSION:

Figure. Closure of anterior gastrostomy.
The Anterior stomach wall is closed by Continuous
intracorporeal suturing with Vicryl 2-0.

RESULTS
Sl no

No of Patients

26

1

Mean Operative time (minutes)

90

2

Start of Oral Feeding

PO Day 2

3

Mean Hospital Stay

5 days

4

Conversion to open

None

A

Recurrences

01

Treatment of pancreatic pseudocyst has traditionally
been surgical and it remains the principle method of
treatment. However the new and innovative therapies

like endoscopic internal fistula

formation,

percutaneous aspiration have been developed, but
have not attained popularity due to prolonged treatment
period and higher incidence of recurrence. 3 Park and
Coworkers described 28 patients who underwent
Laparoscopic Cysto-gastrostomy / Cysto-jejunostomy
with 1 conversion to open, Mean operating time of
2.8hrs, Mean post-operative length of stay being 4.4
days. Palanivelu and associates described 90 patients
paroscopic Cystogastrostomy with
mean Operative time being 86 mins, and one patient
having recurrencea,s. The Windcw between the
stomach and Cyst can be created in two ways:
who u nderwent

La

A) By Circumferential Suturing of the Edges with

Itt^*,.,, H Lifeline, XXXIll, 20,|
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Absorbable interrupted intracorporeal Knotting'
B) By Endo GIA Staple Cutting devices'

Laparoscopic Surgery-Experience from

6'7

tertiary centre. Surg Endo; 2007;21:2262-7

8

procedures of laparoscopic
" During our initial
cystogatrostomy when liga clips were applied for

5'

hemostasis. We realize this could be done also to
create the stoma. Ourtechnique is to use the titanium
400 Clips to approximate the posterior stomach wall 6'
and anterior wall of the pseudocyst' This is less time
consuming and easy to perform when compared to
the endosuturing- Also the cost of the procedure
reduces considerably when compared with stapled l.
laparoscoPic cYstogastrostomY'
GONCLUS!ON:
Laparoscopic cysto-gastrostomy appear$ to be safe

and effective approach for internal drainage of
pancreatic pseudocys'* and also facilitates the
debridementofthenecrotictissuefromthecystcavity.S.
Adequate Stoma between the cyst and the Stomach
is considered vital to prevent further fluid accumulation'
Use of Titanium Clips can be an alternative to
conventional sutured cystogastrostomy and stapled
cystogastrostomy, as it is less time consuming and
easy to perform and cost effective' Also use of
Titanium clips could bridge the gap between a beginner
venturing into advanced laparoscopy and an expert
surgeon apt in endosuturing' this could potentially
decrease the steep learning curve of performing

advanced laparoscopic procedure of laparoscopic

-!

.\
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EndoscoPic and

C, et al:

LaParoscoPic
Cystogastrostomy for Chronic Pseudocyst of
pancreas- Totally lntracorporeal hand sutured,
Second World Congress of lnternational HepatoPa ncreato- B ia ryAssociation, Bologna, ltaly, 2iII

6, 1996-Abstract.

Chowbey PK, Soni, Laparoscopic Stapled
Cystogastrostomy for Pancreatic pseudocyst.

J

Laparoendosc

Adv Surg

\-

Tech

A.2001;11;201-05.
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cysto-gastrostomY.
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ABSTRACT

lntroduction- Midgut voivulus due to intestinal malrotation is a rare cause of intestinal obstructionwhen
occurring in adult life.This is a report of two patients (2lyrlM and 16yrlF) admitted to our surgical ward as an
emergencywith features of small-bowel obstruction.

Case Presentations Diagnostic workup with plain abdominal radiographs and, more specifically, computed
tomographysuggested the possibility of bowel rotation. ln order to exclude any possibility of associated intestinal
ischemia, both patientsunderwent exploratory lapare.tomy and Ladds
re

Discussion Malrotation is considered any deviation of the normal rotation of the midgut, causing intermittent
episodes of gastrointestinal obstruction or acute events of midgutvolvulus, commonly seen [n paediatric cases,
some cases do present in adult life. Radiologic investi-gations include: Erect abdomen Xray, USG abdomen
and CT scan abdomen. lf a true malrotaiion is diagnosed or found by coincidence, a Ladd's procedure is
advised,even if the patient is asymptomatic.Conclusion: Non-specific recurrent abdominal complaints in adults
of any age should raise suspicionof the possibility of a midgut malrotation or malfixation with orwithout intermittent
volvulus.
KEYWORDS :

M idg

ut volvu Ius, Adults, Malrotation.

INTRODUGTION:

more frequent in children and young adults and is rarely

Twisting of the small bowel around its mesenteric
artery axis is termed midgut volvulus, frequently
causing luminal obstruction and most importantly
compromising blood flow to and from the bowel wall
threatening intestinal viability. Midgut volvulus can be
primary, without finding any associated underlying
cause, or secondary to other congenital or acquired
conditions. lt is frequent in geographical areas, such
as Middle East, Asia, and Central Africa; related to
factors such'as lower socioeconomic status, fiber
consump_tion after prolonged fasting, parasitic
infections and diabetic autonomous neuropathy, while

it',has a low incidence in Western countries.Small
bowel volvulus is considered an emergency operative
procedure, in order to prevent or treat the development

r

of intestinal ischemia which is associated with high
morbidity and mortality. Primary midgut volvulus is

;"
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present in adults in whom secondary volvulus is more

prevalent. ln this report, we present two cases of
primary small bowel volvulus in adults.
Gase Presentations
Case

1

A 28-year-old male patient, was admitted with
complains pain abdomen since 5days colicky
epigastric and periumbil ical region radiating diffuselyto
the abdomen associated with distension ancl vomiting

since 4days and constipation since 3days. Clinical
examination showed abdominaldiste nsion and diffuse

tenderness without signs of peritonitis.Abdominal
radiograph showed multiple air-fluid levels of the
smallintestine (Figurel). An abdominal computed
tomography (CT) scan revealed midgut volvulus with
malrotation of jejunaland proximal ilealloops around

SMVaxiswithsignificantsmallbowelobstructionwith
4cm in average
dilated jejunal and ileal loops about
junction were
diameter. The caecum and ileocecal
placed in right hypochondriac region &epigastric

regions with jejunal loops placed in central

investigations'
ablomen.After physician fitness, blood
fluid levels
plain abdominal Xray showing multiple air
s/o small bowel obstruction' Under GAEmergency
of volvulus with
exploratory laprotomy with derotation
of duodenum
excision of ladd's band with straightening

with appendectomy was done under GA'

antibiotics' lV
Postoperatively patient was put on lV
orally on 3'd
analgesics and lVF.Patient started taking
Sutures
POD and drain was removed on 4th POD'
gth POD and pt was discharged'
were removed on
and
after 3weeks, patient was asymptomatic
Follow-up

was doing well.

Gase 2
A 16-year-old female patient, came with complains of
vomiting since l month which increased since 15 days
associated with constipation and weight loss' General
physical examination-dehydration+ pal lor +, PA showed
emaciated scaphoid abdomen,blood investigations
showed anaemia & hypokalernia. Theabdominal films

showed distended air-filled bowel loops(Figure'3)'
Abdominal CT scan demonstrated swirling of vessels
in mesentry and small bowel loops around SMAWHIRLPOOL sign, DJ flexure "and jejunal loops were
on rightsidewith collapsed distal jejunal and ileal loopsmairotation with midgut volvulus(Figure-2)' Exploratory

laparotomy with Ladds procedure was done' The
patient postoperatively suffered of aprolonged ileus
with hypokalemia for about 1Odays, which gradually
the 14th
- nesolvedand was finally didCfrarged'on
postoperative daY'

a distended
Figure 1. Erect abdomen X-ray showing
pattern) with
wiih multiple air-fluid levels(step ladder
findings indicating a small-bowel obstruction'

v

DISCUSSION:

The term volVulus is derived from the Latin word
volvere, which means to turn or roll' The
annualincidence of midgut volvulus is smaller in
Western countries (1J-5.7 per 100,000 population)
and larger in Africa and Asia (24-60 per 100,000
population). lntestinal malrotation is defined as any
deviation from theno rmal 27Aa%counterclockwise

,l

rotation of the midgut ciui"ingembryologic development,
also known as nonrotation.The failure cf the ncrmal

Figure 2. Abdominal computed tomography'

physiological rotation of the midgut leads tovarious
anomalies. Most commonly, the entire small bowel
remainson the right side of the abdomen, while the

c
6

e
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caecum remains onthe left, as a result of the absence
of a ligament of Treitz. Thecaecum however, remains
attached to the right side of the abdominal wall through
persisting peritoneal fibrous bands (known asladd's

bands). These bands often entrap the descending
d uod en u mcausi ng i nterm ittent gastro-intestinal
obstrurction. Alternatively,the intestines can be situated
correctly except for a small vertical attachment of the

small bowel mesentery resulting in limitedfixation to
the retro peritoneum. This makes the small bowel

highlymobile and therefore prone to'midgut
volvulus.This anomaly is known as a malfixation'

Clinica! presentation of primary midgut volvulus
isusualiy nonspecific. An abrupt onset of signs and
symptomsof smail-bowel obstruction in a patient
withoutprevious abdominal surgery or other obvious
causes(r,ernitls), preceded by colicky epigastric or
periumbiliealpain severaldays before, and shou!d raise
suspicion.More importantly, "pain abdomen in acute

mesenteric ischemiaand signs

of

systernic

S

MA to prevent further volvu us and an append ectomy
I

is performed. Earlydiagnosis and immediate operative

intervention are keyfactors associated with a better
prognosis for this groupof patients.
CONGLUSION:

ln conclusion, primary midgut volvulus should be
suspected in every patient presenting with abrupt
onset of abdominal pain and signs of intestinal
obstruction, without previous abdominal surgery or
other obvious causes. Plain X-rays are nonspecific,
and US is operator dependent. The imaging modality
of cholce is the CT scan and the newest MDCT
angiography, which can demonstrate the rotated srnall
bowel and mesentery, providing simuNtaneously
inforrnation for any associated intestlnal ischemia.
Earl, diagnosisand immediate opera{ve intervention
are key factors associated with a better prognosis for
this group of patients.
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ultrasonography (US), CT scan.Abdominal
radiographs can demonstrate nonspecificallysigns of
intestinal obstruction, such as air-fluid levels anddilated

bowel loops and signs of intestinal ischemia

2.

G Papadimitriou,A Marinis, A Papakonstantinou.

Primary Midgnt Volvulus: Report of Two Cases
and Review of the Literature. J Gastrointest
Surg.2011.

ornecrosis, such as thumbprinting and pneumatosis
intestinalisor in extreme cases portalvein gas.Doppler
US has been reported to be helpful in the diagnosisof

midgut volvulus, identifying the encircling of

(

theintestinal loops and the superior mesenteric vein
(Sl/V)around the superior mesenteric artery (SMA),
which istermed the "whirlpool sign," with 92%
sensitivity and 1 00% specificity.
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lntervention comes in the form of a surgicalladd's
procedure.This procedure consists of"4-parts:
counterclock-wise detorsion of the midgut volvulus if
present; division of Ladd'sbands overlying the

duodenum thereby relieving the cause of
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theintermittent obstruction; widening of the narrowed
root of thesmall bgwel mesentery by mobilizing the
duodenum; and divisionof the adhesions around the
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A Study of Dynamic Foot Pressure Measurement in Diabetic Patients
Abstract

Introduction: Diabetic foot ulcer is a major source of morbidity and a leading cause of hospitalization.
It is estimated that approximately 20% of hospital admissions among patients with diabetes mellitus are
due to diabetic foot ulcer. It can lead to infection, gangrene, amputation, and even death if appropriate
care is not provided. Overall, the lower limb amputation in diabetic patients is 15 times higher than
in non-diabetics. In the majority of cases, the cause for the foot ulcer is the altered architecture of
the foot due to neuropathy resulting in abnormal pressure points on the soles. Purpose: The aim
of this study is to develop low cost, lightweight foot pressure scanner and check its reliability and
validity which can help to prevent foot ulceration. Design/Methodology/Approach: In the present
study, a low cost, lightweight foot pressure scanner is developed, and dynamic plantar pressures in a
group of 110 Indian patients with diabetes with or without neuropathy and foot ulcers are measured.
Practical Implications: If these pressure points can be detected, ulcers can be prevented by providing
offloading footwear. Originality/Value: Differences are found in dynamic foot pressures in different
study groups, namely, diabetic patients, patients with diabetic peripheral neuropathy, patients with foot
ulcers, and nondiabetics. The differences are significant (P < 0.01), which showed the validity of the
tool. Reliability and consistency of the tool was checked by test–retest method. Paper Type: Original
Research work. Conclusion: Based on the results of the present study, it is concluded that the scanner
is successfully developed and it can measure foot pressures. It is a novel device to proactively monitor
foot health in diabetics in an effort to prevent and reduce diabetic foot complications.
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Introduction
Diabetes mellitus is one of the major
problems in global public health today.
The threat has increased dramatically
over the past two decades. According to
epidemiological studies, the number of
patients with diabetes mellitus increased
from about 30 million cases in 1985 to
177 million in 2000, 285 million in 2010,
and it is estimated, if the situation continues,
that more than 360 million people by 2030
will have diabetes mellitus.[1]
Patients with diabetes mellitus are prone to
have multiple complications.[2] One of the
major complications is foot ulcer.[3] It is a
common complication which has shown an
increasing trend over previous decades.[4]
Fifteen percent of diabetic patients will suffer
from foot ulcer during their lifetime.[5]
Although the accurate figures are difficult to
obtain, the prevalence of this complication
ranges from 4% to 27%.[6,7]
Diabetic foot ulcer is a major source
of morbidity and a leading cause of
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

76

hospitalization.[8] Approximately 20% of
hospital admissions among diabetic patients
are due to foot ulcers.[9] Once diabetic foot
ulcer has developed, there is an increased
risk of ulcer progression, leading to infection,
gangrene, amputation, and even death if
necessary care is not provided.[10] Overall,
the rate of lower limb amputation in diabetic
patients is 15 times higher than those without
diabetes.[11] About 50%–70% of all lower limb
amputations are due to diabetic foot ulcers.
Furthermore, diabetic foot ulcer is responsible
for substantial emotional and physical
distress,[12] loss of productivity,[13] and financial
loss that lower the quality of life.[14]
Dynamic function of the foot is considered the
risk factor for lower limb injuries including
Achilles tendinopathy, patellofemoral pain,
and stress fractures of the bones of the
foot.[15] This has attracted considerable
attention by researchers in biomedical and
sport medicine who have tried to study
plantar pressure distributions in the interface
between the plantar surface and the shoe
sole.[16] Plantar ulcers in diabetics are due
to excessive pressure on the soles exerted
during normal activities such as walking and
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running (dynamic foot pressure).[17] Plantar pressures in a
static person (static pressures) are much less than the dynamic
foot pressures.[18] Therefore, this study to develop dynamic
foot pressure scanner has been carried out.[19]
With the help of the scanner, dynamic foot pressures are
measured and abnormal pressure points identified. These
measurements can be used to design offloading protective
footwear which will possibly equalize the loads and
redistribute the pressure under the foot.[6]
Plantar static pressure assessment is commonly used in
the clinical evaluation of the foot. The dynamic pressure
readings obtained from the scanner which provides insight
into the plantar loading characteristics during functional
activities such as walking and running can be incorporated
into the routine assessment and evaluation of the diabetic
foot to help further management and planning.[7‑9]
The scanner is innovative, lightweight, low‑cost, easy to use,
soft, suitable for research laboratory and outpatient clinic.[10]
The plantar pressure measuring systems available in the
market are with high technology and not affordable. In the
present study, the aim was to develop low‑cost, dynamic
foot pressure scanner. Plantar pressures in a group of 110
Indian patients with diabetes with or without neuropathy
and foot ulcers are measured, and the reliability and validity
of the tool is checked. This instrument will help to prevent
the further complications of foot ulcers by providing them
offloading shoes.[11]

Materials and Methods
The main objective was to develop a low‑cost foot
pressure scanner and check its reliability and validity.
The components used for the scanner were force sensors
with capacity of 0–150 kilopascal with 0.5” sensing area,
arm processors, data reader card with digital display,
microcontroller, and microcellular rubber. These were
assembled to make a prototype in collaboration with
Biomedical Engineering Department of KLE College of
Engineering and Technology, Belagavi. Three sensors were
placed on the rubber sole corresponding to the heads of the
1st (P0), 2nd (P1), and 5th (P2) metatarsals.
The case series research design was adopted and study was
carried out in health‑care setting of two corporate hospitals
of Belagavi city, Karnataka, India. The study was conducted
on 110 subjects; out of this, 30 were nondiabetics, 30 were
diabetics, 19 were diabetic with peripheral neuropathy, and
31 were with diabetic foot ulcer [Table 1].
The foot pressure scanner was strapped to the foot; the
participants were made to walk on the treadmill with
0.8 mph and the pressure readings were recorded; ten times
readings were noted by the same rater on the same scanner.
The pressures were measured in kilopascal units on the
P0, P1, and P2. Reliability of the tool was checked by
Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017

Table 1: Gender‑wise distribution of study
participants (n=110)

Groups
Male (%)
Female (%)
Total (%)
Normal
15 (50)
15 (50)
30 (27)
DM
10 (34)
20 (66)
30 (27)
DM with DPN
13 (68)
6 (32)
19 (17)
Foot ulcer
23 (74)
8 (26)
31 (28)
110 (100)
Sample size (N)
DM = Diabetes mellitus, DPN = Diabetic peripheral neuropathy

test–retest method. The validity was checked by taking
foot pressures on different participants such as diabetic
patients,[20] diabetic with peripheral neuropathy,[21] foot
ulcer,[21] and nondiabetic participants.[22]

Results
Table 2 reveled the age‑wise distribution of study
participants. Study showed that majority (60%) of male
belonged to 50–60 years of age group with diabetes
mellitus whereas 75% of female belonged to 50–60 years
of age group. Majority (38%) of male belonged to 50–60
and above 60 years of age group with diabetes mellitus
with peripheral neuropathy whereas 50% of female
belonged to above 60 years of age group with diabetes
mellitus with peripheral neuropathy. Majority (39%) of
male belonged to 50–60 and above 60 years with foot
ulcer whereas 37.5% of female belonged to above 60 years
of age.
Table 3 reveled the comparison of dynamic foot pressure
in various study groups. The results of our study
showed reliability variation between observations within
participants: Not significant P > 0.2.
Validity variation between diabetic groups including
normal: P0; F (df = 3.326) =2.78; P < 0.05, P1;
F (df = 3.326) = 27.66; P < 0.001, P2; F (df = 3.326) = 5.39;
P < 0.01.

Discussion
Several foot pressure scanners are marketed. They are
expensive. Traditionally, foot pressure measurement is
performed in the specialized settings such as laboratories
and hospitals.
The scanner developed in this study is portable, affordable,
having limited circuit, giving linear readings with low
hysteresis. It can be used in the outpatient setting.
This scanner is made out of force sensors with capacity of
0–150 kilopascal with 0.5” sensing area, arm processors,
data reader card with digital display, microcontroller, and
microcellular rubber.[12‑18]
The scanner has been tested on different participants,
namely, diabetic patients, patients with diabetic peripheral
neuropathy, patients with foot ulcers, and nondiabetics;
it has given different readings of dynamic foot pressures
77
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Gender
Male

Table 2: Age‑wise distribution of study participants (n=110)

Age groups
Normal (%)
DM (%)
<50
4 (26)
3 (30)
50-60
11 (73)
6 (60)
>60
0
1 (10)
Female
<50
7 (46)
2 (10)
50-60
6 (40)
15 (75)
>60
2 (13)
3 (15)
Total
<50
11 (36.6)
5 (16.6)
50-59
17 (56.6)
21 (70)
>60
2 (6.6)
4 (13.3)
Total
30
30
DM = Diabetes mellitus, DPN = Diabetic peripheral neuropathy

Study groups
Normal

DM with DPN (%)
3 (23)
5 (38)
5 (38)
1 (17)
2 (33)
3 (50)
4 (21)
7 (36.8)
8 (42.1)
19

Total (%)
15 (24.5)
31 (50.8)
15 (24.5)
13 (26.5)
25 (51)
11 (22.4)
28 (25.4)
56 (50.9)
26 (23.6)
110 (100)

Table 3: Comparison of dynamic foot pressure in various study groups

Dynamic foot pressure points
Number of participants
P0
30
P1
30
P2
29
DM
P0
30
P1
30
P2
30
DM with neuropathy
P0
19
P1
19
P2
19
Foot ulcer
P0
31
P1
31
P2
31
P0
110
Total
P1
110
P2
109
DM = Diabetes mellitus, P0 = 1st metatarsal, P1 = 2nd metatarsal, P2 = 5th metatarsal

in different study groups. The differences were
significant (P < 0.01); hence, the scanner has been found to
be valid. The scanner has also demonstrated good reliability
by test–retest method.

Conclusion
Based on the results of the present study, it is concluded
that a simple, affordable, portable foot pressure scanner has
been developed; it measures dynamic foot pressures and the
readings are valid and reliable. The readings can be used
in making offloading footwear. It is a novel instrument to
monitor foot health and proactively reduce and prevent
diabetic foot complications.
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Malrotation And Sabo in an Adult Patient
Case

report
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ABSTRACT
tntestinal malrotation is a failure of gut to rotate completely (270 degree anticlockwise) in utero. lt oan eause
small intestinal obstruction and strangulation due to r:lidgut volvulus. We present a case report of 32 year old
male with complaints of pain abdomen and vomiting on and off, and undenruent Ladds procedure and had a
good post-operative recovery.
KEYWORDS: lnt6stinal Malrotation, SABO

later he was admitted in KLE Hospital with similar
complaints' on cr $can Abdomen + Pelvis (Plain +
It is the interference in process of rotation of normal
he was diagnosed to have rnidgutvolvulus
gut in fetus and its mesenteric fixation. tntestinal contrast)'
with malrotation' Patient underwent Diagnostie
marrotation is a failure to rotate completely(27o degree
laparoscopy which showed midgut volvultls with
anticlockwise) in utero. lt can cause small intesiinal
features of lntestinal malrotation' Laparoseopically
obstruction and strangulation in infants due to midgut
successful de-rotation of the volvuluts was done' ln
volvulus.Adult patients presentwith sympto*r rrr,"g.
, ,^-^,*^,
addition Ladds procedure was done. Patient was
trom acule oostruclron to cnronlc aDoomtnat paln.
asyrnptcmatie fe r a period of 6 rnonths' However pain
Malrotation present in age group. Most of the patients
before' On investigation' Upper Gl Scopy
with malrotation present within first monttr of life. recurredas
showed dilatation of D2,D3 and Barium follow through
However lntesunal malrotatron rs seen tn. u.z-u,c
% oI
^ ^ ^ E nt
showed jejunal loops on right side and ileal loops on
adult poputation. lt was first described uy rr/llarr in r aga.
left side, ileo caecaljunction on right hypochondrium.
CASE REPORT
Diagnostic laparoscopy was done, surgeon and
Patient presented with complaints of pain abdomen camera surgeon were positioned at patients 1eft. 16mm
since 2 months and vomiting on and off since
port was.placed by open Hasson's technique,
months. Pain abdomen was insidious in onset, Abdomen was inflated with 14 mm of carbon di oxide.
intermittent in nature, colicky type, starting from Other ports placed based on surgical presentation.
umbilicus and diffusing to whole abdomen. Pain was Jejunal and ileal loops were attached to right
associated withvomiting, bilious in nature, contained hypochondrium lateral wall of the abdomen by
food parlicles, non-projectile. On Physicalexamination reformed ladds band. There was seen purulent
abdomen was soft, mild tenderness presenf. Patient collection. presence of jejunal per{oration was noted.
had similar complaints 1 year back, were consulting Clips of appendicectomy was noted. As the procedure
a local doctor and diagnosed to have appendicitis. was difficult in view of dense adhesion, procedure was
INTRODUGTION:
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for
appendicectomy, but during procedure could not be
Right side para median incision was taken

found and so the procedure was abandoned. 2
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months

converted to open. Midline incision of around 1gcm
was taken.Abdomen opened in layers. lntra-abdominal
structures were identi1ed. Surprisingly another band
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was seen tohave formed between duodenum and right
lateral abdominal wall causing obstruction between
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D2 and 03, Narrowing of the duodenum persisted
even after releasing the band (? stenosis).Hence an
Anterior Gastro'Jejunostomy was performed' Caecu m
was found mobile in epigastric region' lt was fixed to
anteriorabdominalwall in the left hypochondrium' Thus
incomplete rotation was converted to complete non
rotation, Drain was kept, post-operative was
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uneventful'

E

g

DISCUSSION:
The incidence of intestinalmalrotation in adults

UGI Scopy picture of Duodenum
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Many a time it is an incidental discovery at imaging
or laparotomy. When symptomatic patients present
with acute obstruction or chronie abdominal pain or
non-specific complaints, ln patients with chronic
symptom$, w6rk up ineludes Barium/ CT/ MRI
ALdomen. lmaging sh6ws small bowel in right and
colon up into left. Angiography shows $MA and SMV
axis alteration (Whiris sign- SMA going around SMV)
with possibility of intestinal ischemia. As in pediatrie
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followed by diagnostic laparoscopy and laparotomy is
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the treatment of choice often anomaly discovered
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incidentally in laparotomy if identified lads procedure
is recommended to avoid the risk of midgut volvulus'
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Unicameral Bone Cyst of the Calcaneus
A rare clinical entirY
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ABSTRACT
Bone Cyst of calcaneum'
A case report presents the experience of diagnosis and management of Unicameral

was
The lesion had a pathognomonic radiologic appearance of Unicameral Bone Cyst and diagnosis
graft bone augmentation and
histologically confirmed. We treated operatively by open curettage with auto
of
improvements in ankle and heel pain was noted in post-operative period. On basis of analysis
significant
effective procedure.
treatment results open curettage with auto graft bone augmentation if required, is the most
\taining good functional results and shorter period of treatment'

,

(fyWOnOS:

Unicameral Bone Cyst, pathologicalfracture, Curettage, bone grafting.

Unicameral bone cysts can form in any bone structure,
it is predominantly found in the proximal humerus and

proximalfemur; additionally, it affects males twice as
often as femalesl. UBCs can be rarely seen in adults
in unusual locations such as in the talus, calcaneus,
or the iliac wing.UBC consist of solitary cavity lined by
a membrane of variable thickness and filled with a clear

\

yellow fluid,lt represents approximately 3 % of all
imary bone lesions 2 One of the other theories is
cysts result from a disorder of the growth plate.
Another is that the cysts result from problems with
thrat the

circulation that are caused by a developmental
anomaly in the veins of the atfected bone' Sorne
speculate that repeated trauma puts the bone at risk
for developing a bone cystl.These lesions are usually
asymptomatic and found incidentally, although pain,
swelling and stiffness of the adjacent joint also occur,
The most frequent complication is a pathological

fracture, and this is frequently the cause of
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INTRODUCTION:

A unicameral bone cyst (UBC), also known as a
simple bone cyst, is a benign lytic bone lesion.
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GASE REPORT
A 38-year-old, normotensive, nondiabetic, female pa-

ia

tient presented to the orthopaedics outpatient department with complaints of pain and swelling in right ankle
and heel since 20 days. Pain was insidious in onset,
gradually increasing, aggravated while walking, squatting position and relieved with bed rest. Patient gave

i

alleged history of trauma to right heel due to self-fall
at home 2 years back. On examination, swelling was
localised to right ankle, soft, tender, compressible, nonreducible, and non-pulsatile. Radiological evaluation
was done which was suggestive of solitary benign lytic

bony lesion with sclerotic margins in right
calcaneum.Patient was operated under spinal anaesthesia and a tourniquet was applied' Through lateral approach dissection was done in layers. lntra
operatively the.lesion was assessed and under fluoroscopic guidance a thick k-wire was passed from
infero-lateral margin of lesion upto the cavity to localise
and create an opening in the bone to drain out the

fluids inside the cYst.

presentation.

H Lifeline, XXX|ll, 2017

i.ii

a

iii
t;

..

li
::l

filled in place of cavitary lesion. Postoperatively patient

was given below knee plaster slab immobilization for
4 weeks followed by regular physiotherapy and partial
to full weight bearing wal king' Histopathology reporting
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confirmed diagnosis as unicameral bone cyst'
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Lateral and axial radiograph s/o
:i

I

- benign lytic lesion

in right calcaneum

RESULTS:
Our aim was to achieve pain-free movements at ankle

andsubtalar joint with pain-free full weight bearing
walking. During follow up examinations at 1, 3, and 6
months ankle and foot was stable. The full range of

pain free movements at right foot and ankle in
dorsiflexion, plantar flexion, inversion and eversion,
was documented with patient walking with fullweight
bearing comfortably and patient could resume
activities of dailY living'
DISCUSSION:
ln older patients incidence of involvement of atypical
MRI right ankle s/o - well corticated complex cystic
lytic lesion with pathological fracture in right
calcaneum s/o - simPle bone cYst.

sites such as calcaneus, talus and ilium rises
significantly and most often it is asymptomatic'3
Calcaneal UBC may be revealed by pain, flssure or a
pathological fracturea.The cause of unicameral bone
cysts remains unknown, but continues to be
investigated with ongoing research. Jonathan Cohen
theorized that the unicameral bone cyst occurs when

interstitial fluids in cancellous bones quickly
accumulate in one region from blockages.Because it
causes no symptoms, a unicameral bone cyst (UBC)
can expand and weaken the bone, creating an area
susceptible to fracture. A bone weakened by a cyst
can break with just a minor injury. This type of fracture
is referred to as a "pathologic fracture'" This may lead

to the "fallen fragment" sign, pathognomonic of
Post- Operative Lateral and axial radiograph
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After the fluid is drained, a curette is used to scrape
the lining tissue out of the lesion clear yellowish fluid
leaking from the lesion was noted and thorough open
curettage was done. Tissue and fluid haruested from
cavity was sent for histopathology reporting and culture
was
- sensitivity. Bone graft harvested from iliac crest
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simple bone cyst, which describes the migration of a
fragment of bone to a dependent portion of the fluidfilled cyst.6 Likewise, an aspect with a gas bubble that
has migrated upward ("rising bubble sign") is also
suggestive of UBC.

Radiographically UBC is well-circumscribed,
radiolucent bony lesion with sclerotic margins' Use
CT and MRI to determine the identifu the precise
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Complex Elbow Injury in a Child
A case report
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Department of Orthopaedics, KLE Universiry,s
J.N. Medical College, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi, India

ABSTRACT
A 14 year old boy came with history of fall from bicycle, diagnosed with
right sided medial humeral condyle
fracture' radial neck fracture and olecranon fracture and we treated

by cannulatedcancellous screw for humeral
condyle fracture and titanium elastic nail for radial neck fracture
and K wire for olecranon fracture with excellent
functional outcome at 1 year follow up.

KEYWORD: Elbow Injury Chitd.
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t'RoouGTtoN:
The radial neck fractures most of the times

combined with olecranon and distal humeral fractures

or radioulnar joint disruption as Monteggia fracture
dislocations. The debate regarding the description on
classification and nomenclature of the injury which
includes olecranon fracture associated with radiar neck

fractures in children is ongoing.ln the pediatric

population, medial humeral epicondylar fractures
account for nearly 12 % of all elbow fracturesl. The
medial condyle is the anatomic origin of the flexor carpi

radialis, flexor carpi ulnaris,

flexor

of operative fixation are to maximize the possibility
of
early return to fullfunction and high-level activity
and
to minimize late deformity and the rikerihood of
stiffness
(as with prolonged cast immobilization).
Therefore, the
fracture fixation method employed must be secure
enough to allow for early elbow mobilization3.

GASE REPORT
We came across a 14 year old boy, history
of fall from

bicycle with complains of pain and swelling with
restriction of movements at right elbow joint and
diagnosed with right sided medial humeral condyle
fracture, radial neck fracture and olecranon fracture

digitorumsuperficialis, palmarislongus, part of the
on radiological examintion without any neurovascular
pronator teres, and the ulnar collateral ligament.
The deficit. After general work up patient
was taken to
,-^ajor stabilizing ligamentous structure in the elbow operation theatre, intra operatively under general
L tne anterior band of the ulnar collateral ligament; anaesthesia and tourniquet
in supine position open
the posterior band only provides stability in flexionz.
reduction and internal fixation with 4 mm cannulated
The fractured fragment is usually displaced distally
cancellous screw with washer for medial humeral
due to traction forces exerted by its softtissue condyle
was carried out followed by closed reduction
attachments and there are three possible and internal
fixation with K wire done for olecranon
mechanisms of injury: a direct force applied to the
fracture and titanium elastic intramedullary nailing
was
medial condyle, an avulsive force from valgus or
done for radial neck fracture. lncision was closed
in
extension loading, and an association with elbow
layers and above elbow slab was applied for 4
weeks.

dislocation.

There are many treatment options available for
fixation of fractures of medial humeral condyle,
radial
neck and olecranon in paediatric population.
The goals

At 4 weeks forlow up radiorogicar examination reveared

stable fixation and K wire of olecranon fracture was
removed and elbow exercises were started.
At 1 year
follow up,radiological examination shows no signs
of
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malunion and range of movements were normal

and titanium elastic nailfor radial neck fracture, K wire

without any elbow stiffness or neurological deficiency.

for olecranon fracture with excellent functional
outcome at 1 year follow up.
GONCLUSION:
ln this case, open reduction and internal fixation for
medial humeral condyle fracture with close reduction
and internal fixation for radial neck fracture and
olecranon fracture yielded excellent functional results
at 1 year follow up.
REFERENCES:
1

DISCUSSION:
Of all pediatric elbow injuries, the incidence of proximal

radial head and neck fractures is between 4% and 2.
20% in the litera-ture and medial humeral condylar
fractures account for nearly 12 % of all elbow
fracture.Multiple methods of surgical treatment have
been reported for fixation of medial humeral condyle
fracture, closed reduction and percutaneous Kirshner
wires, open reduction and Kirshner wires, open
reduction and sutures, open reduction and smooth
pins, and open reduction and screws.Open reduction 3'
and internalfixation with one ortwo cannulated screws
provided stable fixation, leading to a 100 o/orale of bony
union and resulting in excellent functional and clinical

outcomes, with early resumption of sporting

4.

activitiesa.For fixation of olecranon fracture in children
various surgical methods available; k wire fixation,

absorbable sutures, biodegradable pin

fixation.

ln a comparative study between titanium elastic
intramedullary nailing versus percutaneous pinning in
displaced radial neck fractures in children, Tarallo et
al. reported that 7'l% fractures treated with titanium
elastic intramedullary nailing achieved an excellent
Mayo Performance Elbow Score (MPES) compared
to 69% treated with percutaneous pinning. Open
reduction and k-wire fixa-tion caused a 100o/o reduced
forearm movements in a study con-ducted by Wedge
et al.Highercomplication rates are reported with open
reduction such as avascular necrosis, radial head
overgrowth, heterotopic ossifi-cation, or premature
physeal fusions.ln this case we preferred cannulated
cancellous screw fixation for humeral condyle fracture
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A Comparative Study To Assess The Role Of Calcitonin In Early Fracture
Healing
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Per Radiological Appearance)

In Intertrochantric Fractures teated With Intramedullary I'{ailing

S

V Udapudi, Murugsh M. Kurani,

Naveen Biradar, Pulkit Bandi

Department of Orthopaedics, KLE Universiryt J.N. Medical College, KLES Dr. Prabhakar Kore Hospital 8{ MRC, Belagavi, India

AtsSTRACT:

BackEround: The objective of this study was to evaluate the outcome of a combined therapy of intramuscular
and intranasal salmon calcitonin for treatment of intertrochantric fractures (post-op) leading to early fracture
healing and repair, painielief and functional recovery when compared with placebo drug.

L

Materials and Methods:lt is a cornparative study in which 40 adult patients between ages of 50 and 75 years
with intertrochantric fractures were considered from April 2016 to September 2016. Out of these 40 patients,
20 patients'were randomly assigned a course of lntra muscular salmon calcitonin' 100 lU once a day for 7
days, followed by lntra-nasai spray of salmon calcitonin 200 lU once a day for 3 months along with ealcium
500mg once daily and Vitamin D 60,000 IU once a week and the remaining 20 patients were given placebo
along with calciuni and vitamin D similar to the first 20 patients. All the patients were followed up post 6 weeks
and 10 weeks from the therapy and their radiographs were taken. The callus formation and healing of fracture
was determined by radiographic evaluation by RUSH score (radiological union scale of hip) and the pain relief
was measured by VAS scale.
Results: Three months after the operation, among patients with internal fixation using DHS or llr4lL nailing,
fusion of the fracture and disappearance of fracture line was observed in X-rays ing2% of the cases in the
salmon calcitonin group and in 63% of the cases in the placebo group. Difference in RUSH scores of the test
group and the control group,was statistically significant (P< 0.005) which indicate that the strength and quality
of the callus formation is improved by administering salmon calcitonin following a fracture, leading to better
fracture healing. The median intensity of pain (P<0.001) in visual analogue scale was 0 mm (1QR0.20) in the
calcitonin group and 4 mm (lQR 0.33) in the placebo group (P = 0.15) and subsequently the need foranalgesic
intake was reported to have decreased by approximately 60 %

r

\!

Conclusion: We conclude that a therapy of combined intramuscular and intranasal salmon calcitonin given
post operation is useful for early healing and repair of intertrochantric fractures and offers immediate and
lasting pain relief.

KEYWORDS: Calcitonin, Early Fracture Healing, lntertrochantric Fractures, lntermedullary Nailing

INTRODUCTION:

mobil ization aparl from stabil ization of callus formation

Calcitonin has been used to treat hip fracture patients
because it's a potent inhibitor of bone resorption. Old
age is the most important risk factor for osteoporosis.

and promoting fracture healing.

Bone loss continues into old age at rate of 1-2o/o per
year and is increased by immobilization. This bone
loss may be further increased after hip fracture.
Calcitonin is known to decrease pain and promote early

lfrr*ruy
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MATERIALS AND METHODS:

Design: hospital based one year prospective study
Sample size: 40 cases randomly distributed into two
groups of twenty each

StudY grouPs:

GROUP

1:

Patients undergoing calcitonin

supPlementation
placebo
GROUP 2: Patients undergoing

Patientsdiagnosedwithintertrochantericfractureson
50 and 75 years of
X ray between the age groups of
both genders'
PROCEDURE:
cases were
All40 diagnosed intertrchanteric fracture

and internalflxation with
treated with closed reduction

total strength
,nort proximal femoral nail' Out of the

into the Calcitonin
of forty, 20 patients were assigned
controlgroup' Post
group-anO 20wereassigned in the
patients were given
lperativety, the Calcitonin Group

*rtr'"'ronininjectionl00lUODaftertestdose-along
D 60'000
*itn Cut.irm tablet 500mg OD and Vitamin
poD-0 to poD_7 (post-operative
iu on.* a weekfrom

\-

were given lntranasal
day). After POD-7 the.patients

OD which was
Calcitonin formulation 200 lUlday
continued for the next three months'
500m9 OD and
ln the Control group, only Calcium
was given for three
Vitamin D 60,000 lU once weekly
performed in the ward
months. Allthe procedures were

where the Patients were admitted'
intervals of 6 weeks
The patients were followed up at

and 10 weeks from the day of the operation'

which were analysed
accompanied by check X-rays
per RUSH scale to evaluate the
by the investigator as
of fracture was
amount of fracture healing' Healing
Fusion of fracture
demonstrated by callus formation'
of 2D fracture line
was determined by disappearance
on X-raY.
f;,m,t,e *,€.E

wk}

STATISTICALANALYSIS:
program'
Outcome was analyzed by using the SPSS

Datawascomputedandanalyzedbyvariousstatistical
methods.
RESULTS:
2 groups
At baseline, the median age of patients in the
There were
was similar (67 years [range 55-80 years]'
Calcitonin
no cases of any allergic reaction to Salmon

the
drug. There were no side effects observed from
patients
Orug. tO weeks after the operation, when 20
(all
of the calcitonin and control group were examined
of which were treated with internal fixation using
nailing), fusion of the fracture fragments and
in X-rays
disappearance of fracturd line was observed
in 92% of the cases in the salmon calcitonin group
Difference
and in 63% of the cases in the controlgroup'
group
in RUSH scores of the Test group and control
was statistically significant (P< 0'005)which indicate

thatthestrengthandqualityofthecallusformationis

Lifeline, XXXIll, 2017

improved by administering salmon calcitonin following
a fracture, leading to better fracture healing. lncreased

RUSH score was observed in patients receiving
Calcitonin, leading to faster obliteration of the fracture
line. The healing was also not dependent on the type

of nail used.

The difference in pain relief according to the visual
analogue scale was statistically significant (P<0.001)
and subsequently the need for analgesic intake was
reported to have decreased by approximalely 70 %.
Another important finding was that by POD-4 the
patient was rendered completely pain-free with VAS=12 leading to discontinuation of painkillers. This effect
continued for the next two months (due to endorphins
augmentation effect) and led to a Pain free regimen,
which increased faith of the patient in the regimen.

GONCLUSION:
\_

\

We conclude that a therapy of combined intramuscular
and intranasal salmon calcitonin given post operation
is useful for early healing and repair of intertrochantric
fractures and offers immediate and lasting pain relief.
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Double Segmental Tibial Fracture
A rare case report

S
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ABSTRACT
We report a 55 year old male with closed double segmental fracture of both bones of left leg in a road traffic
accident. Patient was treated by expert nailing. Segmental tibial fractures are uncommon and double segmental
fractures/ trifocal fractures are rarely seen, Iiterature search revealed that only four cases reported and ours is
the fifth among all and flrst closed double segmental tibial fracture treated with expert nailing. Nail remains
effective treatment modality of such fractures.
KEYWORD: Double Segmental, Fracture3

C

INTRODUCTION:
Segmentalfracture by definition is a fracture with two
or more fracture lines in addition to one or more
cylindrical intercalary segment (s). Fractures of the
tibia account for approximately 17-21% of all lower

extremity fractures and approximately 2% of all
combined fractures. Within this number,3o/o to 13o/o
of tibia fractures are classified as segmental.lt is
usually associated with h[gh energy trauma, and an
increasing prevalence of vehicular accidents is a
cause of elevated cases exhibiting atypical fracture

iL'

configuration. Leg bones are susceptible to direct and
indirect forces during trauma and are one of the most
common sites of fracture. Theirsubcutaneous location
only adds to its susceptibility.

We reporl an unusual fracture configuration with a
double segmental fracture/ three level bone fracture
pattern of the tibia and a multi-segmental fracture of
the fibula. This would be the fifth case reported to our
knowledge.

CASE REPORT

a
o

A 55 year old male, without relevant medical history
came to casualty with history of road traffic accident
with complains of pain and swelling in the left leg. On
clinical examination tenderness and crepitus are
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elicited at multiple sites and radiological examination
revealed double segmental tibia fracture or three level
bone fracture pattern with multilevel fibula fracture. The
limb was kept in a Bohler Braun splint for limb elevation
with calcaneal pin traction for 5 days to settle edema.

After general work up patient was taken to operation
theatre, under spinal anaesthesia and tourniquet in
supine position with calcaneal pin traction on a fracture
table closed reduction and internal fixation done with
titanium expert tibia nail. Postoperative physiotherapy
regime included range of motion of the knee and nonweight bearing crutch walking for initial 3 weeks. At 6
months follow up, an X-ray image showed signs of
union at all levels. The alignment was good and the
patient can walk with full weight bearing comfortably.
At 1 year follow up, the patient was asymptomatic
without any new complaints.
DISCUSSION:
Seg mental tibial fractu res are uncom mon inj uries that
occur in about 12.8% of tibial fractures. Segmental

tibia fractures are uncommon fracture patterns caused

by high energy trauma. Half of them are open with
severe soft tissue injury. According to Giannoundis,
two thirds need more than one surgical procedure.
Blind nailing, as in our case was described way back
in 1969 by Zucman and Maurer.A thorough search

PRE OP X-RAY

INTRA OP POSITION

using keywords double segmental tibia fractures and
three level tibia fractures reported only four cases with
this very rare pattern - one managed conservatively,
two using expert tibia nail with primary bone grafting
in one case and secondary bone grafting in other case
and on6 using three locking compression plates.
Sarmiento et al. managed a double segmental
tibial fracture using fupctional treatment. No attempt
was made to regain length. The fracture healed with
the same initialshortening and with good alignment.
Bali et al. managed open double segmental tibial
fracture using expert tibial nail. They waited for ten
days before definitive treatment and performed

POST OF X-RAY

fracture case as per our awareness after immense
search through available and updated literature. ALare
case of closed double segmental fractures of the tibia

treated successfully with new generation interlocking
nail is presented. New generations of interlocking nails
are clearly emerging as the implant of choice for closed
and grade 1 segmental fractures, whereas external
fixators can be reserved for grade 2 and 3 open
fractures.
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at a later date.Garcia et al. managed a case using
three locking compression plates. Their case had
intraarticular fractures of proximal and distal tibia with
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ln our case, injury was closed oneand we managed

with experl tibial nail after 5 days of presentation to
hospital. Tlllthen leg was immobilized on Bohler Braun
splint with calcaneal pin traction to settle edema. At 1
year follow up, patient had no any complications. Of
allabove said modalities of treatment lntra-medullary
nail offers the advantage of preserving vascularity,
surgical incisions away from fracture sites along with
earlyweight bearing making it an ideal implantforsuch
fracture patterns.
CONCLUSION:
This is the 1st reported closed double segmental tibial

3. Sarmiento A, Latta LL. ln: The Nonsurgical
Treatment of Fractures in Contemporary Orthopedics,
1st edition. McGraw Hill Education,2011.

4. Bali K, Kumar V Patel S, Agganval S. Double
seg mental tibial fractures-a n unusual fracture pattern.

L

Chinese Journal of Traumatology, Zhonghua Chuang
Shan g zaZhi. 201 1 ; M(4):247 -249.
5. GarciaAF, Ashford RU, DeBoer PG. Three-level tibial

fracture treated by rninimally invasive techniques. lnjury
Extra. 2006; 37:60-63.
6. Double Segmental Tibial Fracture: Case Report with
Review of Literatu re, Dhan a njay Singh,

B

han uAwasthi,

VikasPadha, VivekNegi, journal of case reports
2016;6(2):243-246.

KLESH Lifeline,

XXX|ll, 2017

6

futhroscopic Debridment of Meniscus
Tear and Mini Open Excision of Meniscal Cyst
A

Case

Report

Sarang Shette,- Kiran S Patil,Sameer Haveri, Sunil N
Department of Orthopaedics, KLE Universiryt J.N. Medical College, KLES Dr. Prabhakar Kore Hospital S. MRC, Belagavi, India.

ABSTRACT

r
\_

Meniscal cysts are a relatively uncommon occurrence that may result in pain and disability in the knee. lt is
widely believed that meniscal cysts are secondary to fluid extrusion from a meniscus tear. Typically, diagnosis
of a meniscal cyst typically requires magnetic resonance imaging (MRl) to delineate the cyst and any associated
injuries. We present a patient with a rare condition who was diagnosed with a medial meniscal cyst with
medial meniscal tear treated by arthroscopic debridment of mer.iscus tear and mini open excision of meniscal
cyst.
KEYWORDS: Menisscal cyst, arthroscopic repair,meniscal tear.

line. The medial joint line r,vas tender to palpation.
Mcmurray, Obel Lachman's, and anterior/posterior
drawer tests were negative. A MRI of left knee joint
was performed, which revealed an anechoic cyst

INTRODUCTION:
Meniscal cysts are a relatively uncommon occurrence
that may result in pain and disability in the knee. The

incidence of meniscal cysts estimated in a prior

extending from the medial meniscus. The patient was
provided vuith education regarding surgical treatfient

magnetic resonance imaging study was 4ok 1. There
are many possible aetiologies for meniscal cysts, but
it is widely believed that meniscal cysts are secondary
to fluid extrusion from a meniscus tear z. Meniscal
cysts will typically present with focal knee pain,
swelling, and, on occasion, a palpable mass at the
joint line.

L
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Confirmation of the diagnosis of a meniscal cyst will
usually require magnetic resonance imaging (MRl)due
to its ability to delineate the cyst and evaluate any
associated meniscal pathology. Treatment is by
addressing meniscal tear which is the pathology and
arthroscopic or open excision of cyst.

CASE REPORT

A 26-year-old male with no significant past medical
history presented to our clinic with a chief complaint
of left lateral knee pain. On examination, the patient
had no visible mass on the knee at the medialjoint

ltL*rrsH
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options. The patient opted for arthroscopic
management of the meniscal cyst and proceeded with
by arthroscopic debridment of meniscus tear and mini
open excision of meniscal cyst.

After obtaining informed consent, under spinal
anaesthesia the left knee joint arthroscopy was done
medial meniscus tearwas noted in white- white zone,
debridment of torn meniscus was done.Access to
posterior cyst was tried along needle aspiration and

.

opening cyst wall later cyst was excised en mass with
mini open medial approach. The patient returned for
fptf pw:up 2 months after excision the cyst and did not

experience recurrence of the meniscal cyst. The
patient underwent a course of physical therapy and
continued to do well at 6-month follow-up.
DISGUSSION:
Meniscalcysts are atare diagnosis, with an estimated

incidence of 1-8% in prior studies 64. Typically, cysts
are believed to have developed from extrusion of
synovial fluid through a meniscus tear 7'e.Meniscal

2

evaluation," American Journal of Roentgenology,
vol. 150, no.2, pp.331-336, 1988.

cysts may present as parameniscal cysts or
intrameniscal cysts, based on the location of the cyst
relative to the meniscus.The diagnosis of a meniscal
cyst is usually established through a combination of a
good patient history, clinical examination, and
diagnostic imaging. Patients with a meniscal cyst will
typically report symptoms of focal knee pain and
swelling along the joint line. Due to its association with
meniscal cysts, symptoms of a meniscus tear, such
as popping, joint stiffness, and locking may also be
present. On examination, patients with meniscal cysts
may often present with a palpable mass along the joint
line. Parameniscal cysts of the lateral meniscus are
more commonly palpable compared to parameniscal
cysts of the medial menisdus '.'Even though there
are no "special tests" to specifically evaluate meniscal
cysts, physical examination maneuvers to evaluate
meniscaltears may be used due tothe association of
parameniscal cysts with meniscal tears.

3

delineate the cyst and assess the menisci

10.

Moreover,

209,2004.
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J. J. Anderson, G. F. Connor, and C. A. Helms,
"New observations on meniscal cysts," Skeletal
Rad iology, vol. 39, no. 12, pp.-1187'119 1, 20 10.

6.

S. E. Campbell, T. G. Sanders, and W. B.
Morrison, "MR imaging of meniscal cysts:

incidence, location, and

clinical
significance," The American Journal of
Roentgenology, vol. 177, no.2, pp.409-413,
2001.
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there are often incidental findings of meniscal cysts
asymptomatic 6. First
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Ipsilateral Posterior Hip Dislocation \il7ith
Posterior Wall Acetabular Fracture '$7ith Fracture Neck Of Femur

1

A rare case report

S K Saidapur, R B Uppin, Rahul Pansuria, Saumya Agarwal, JaydipYamja, Chintan Patel
Department of Orthopaedics, KLE University'sJ.N. Medical College, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi, India.

ABSTRACT
High velocity motor vehicle accidents are major culprit leading to traumatic hip dislocations. We report a case
of a 35 year old man w-ho sustained posterior hip dislocation With posterior wall acetabular fracture and ipsilateral

L'

fracture neck femur following an autorickshaw accident. Prompt open reduction and internal fixation of the hip
fracture-dislocation and fixation of fracture neck femur with a dynamic hip screw and posterior acetabular wall
with reconstruction plate and screws were performed. Being arare injury and
lepo4bd infrequenly in literature,
treatmen't becomes quite challenging for orthopaedic surgeons.On 3 months follow up, patient shows
radiological union and was able to walk with support.
KEYWORDS: Ilip Dislocation, femur neck fracture, posterior wall acetabular fracture, radiological union

INTRODUCTION:
Traumatic hip dislocations occur frequenfly in highenergy motor vehicle accidents. Posterior dislocation
of the hip joint with associated ipsilateral acetabular
fraeture and fracture neck of femur is an uncommon
injury. Early recognition, prompt,and stable reduction
is the essence of successful management. A delay in

diagnosis and reduction leads to preventable

e

o

complications and morbidity. Final outcome depends
upon the time elapsed from injury to treatment, type
of fracture-dislocation, congruity and stability of the

reduction and severity of injury1,2. posterior hip
dislocations occur in axial force transfer through the
femur to the hip joint in adduction at hip. Associated
injuries are frequent in such a high impact injuries.
According to varying position of the hip from extension
to flexion (in adduction) leads to fracture of the wall of
acetabulum or column fracture. There are case reports
documenting dislocation of hip with column or wall
fractures of acetabulum, with neck or intertrochanteric
fracture 3,a. The combination of posterior dislocation
of hip with fracture neck of femur, with fracture of
posterior wall of acetabulum is a rare entity and to our
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knowledge has been reported very few times in
literature till date. There was also ipsilateral patellar
fracture and lateral collateral ligamenttearof knee joint.

We describe a case of posterior hip dislocation with
posterior wall acetabular fracture and ipsilateral
fracture neck of femurfollowing a road traffic accident.
CASE REPORT:
Thirly five year old man had sustained a Road Traffic

Accident resulting from a hit by an auto rickshaw.
Patient was conscious throughout the incident.
Primary stabilization was performed of as per ATLS
(Advance Trauma Life Support) protocol.patient had
severe pain in the right hip and knee and was unable
to move his right leg. On examination, his right leg
appears to be shortened and externally rotated.
Swelling and abrasions were noticed on the right hip
and .knee.All.necessary radiographs were obtained
[Figure 1] and fracture geometry was defined by CT
scan Pelvis which showed posterior dislocation of the
hip with posterior wall fracture of acetabulum and
fracture neck of femur on the ipsilateral side [Figure 2
and 31. CT Brain was normal. As primary closed

reduction of the posterior dislocation of hip was not

going to be successful, he was taken for surgery
immediately after appropriate resuscitation measures
and hemodynamicstabilization. ln lateral position,
surgical exposure was perforrned using standard

have been reporled for floating hip injury and ipsilateral
femoral neck and shaft fractures. Forfloating hip injury,

Kregor and Templeman stated that the priority of
fracture fixation is the acetabular fracture fixation to
prevent further damage to the hip joint a. However,

Kocher-Langenback approach. On exposure multiple
tears were noticed in the attachment of posterior Liebergall et al. stated that the priority of fracture fixation
is the femur because reduction of the acetabulum is
capsule and short external rotators. The sciatic nerye
easy to performl'2.
was found stretched over dislocated head but intact.
2 guide wires were passed through the femur neck CONGLUSION:
fracture into the head of femur andstable fixation of
Hip dislocation combined with acetabular fracture and
fracture neck of femur was pedormed under vision
femur neck fracture is an uncommon injury and their
with the help of dynamic hip screw fixation with
treatment is challenging and technically demanding
derotation screw. Then the fracture geometry of pelvis
for orthopedic and trauma surgeons.This article
and acetabulum was defined. The floorof acetabulum
presents a'Tare case of posterior wall acetabulum
was cleared of debris and the head was reduced. The
fracture with ipsilateral fracture neck of femur in a
posterior acetabular wall fracture was fixed with
patient who sustained traumatic posterior hip
reconstruction plate and screws [r-igure 4] and closure *
dislocation and treated with an appropriate reduction
done in layers after confirming under fluoroscopy.
technique using Dynamic Hip Screw and de-rotation
Patellarfracture was reduced with the help of tension
screMor femur neck fracture and reconstruction plate
band wire technique and lateral collateral ligamenttear
with screws for posterior wall acetabulum fracture after
.was sutured after a week. Patient was advised
of posterior dislocation of hip joint' Early
physiotherapy from the post-operative day 2 with reduction
surgical iqtervention is important for satisfactory
passive followed by active assisted exercises and nonoutcomes of such complex fracture-dislocation
weight bearing for 6 weeks. Parlial weight bearing was
'
injuries.
allowed after 6 weeks.
REFERENCES:
DISCUSSION:
Lamberti PIr/, Rabin Sl. Open anterior-inferior
1
Postericr ciisioeations account for approximately 90?i,
hip dislocation. J Orthop Trauma. 2003;
of hip dislocations (1). Position of the hip at the
17(1):65-6.
moment of impact and vectors and intensity of the
Hougaard K, Thomsen PB. Traumatic posterior
forces affect the direction of the dislocation and 2.
fracture-dislocation of the hip with fracture of the
whether a fracture-dislocation or a pure dislocation
'femoral
head or neck, or both. J Bone Joint Surg
occurs (2). During a motorvehicle accident, if the axial
Am. 1988;70(2):233-9.
forces are applied through the femur while the hip is
flexed and adducted, posterior hip dislocation usually 3
Fernandes A. Traumatic posterior dislocation of
occurs. Slight degrees of hip adduction at the time of
hip joint with a fracture of the head and neck of
the
of
posterior
fracture
wall
to
leads
also
collision,
the femur on the same side: a case
acetabulum. Further adduction of the femur head fixed
report. lnjury. 1 981 ; 1 2(6):487-90.
by the tight periosteum of the ilium can cause the
Durakbasa O, Okan N, Canbora K, Gorgec M.
fracture of the femoral neck (3). Considering the 4
[Factors affecting the results of treatment in
emergency of such injuries, in addition to the severity
traumatic dislocation of the hipl. ActaOrthop
the dislocation has a

of damage, duration of

considerable impact on patient outcome. Reduction
within six hours after trauma showed better results
(4). The incidence of nerve injury in hip dislocations is
approximately 10% in adults (5). Various treatments
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Cornwall R, Radomisli TE. Nerve injury in
traumatic dislocation of the hip. ClinOrthopRelat
Res. 2000
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Tiaumatic osteochondral Lesion Tleated primarily
By Patella Grafting
A rare case report
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M.Kurani
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ABSTRACT

we are reporting a case of a 30 year old male patient, with
history of road traffic accident and was diagnosed
with right sided open

comminute patella fracture with osteochondral
bony defect at articular suface of lateral
condyle of femur treated with Free patellar bone graft
with excellent funclr'onal outcome at 1 year follow
up.
KEYWORDS: Osteochondral, patella Grafting,
Trauma.

-.

INTRODUCTION:

by Fineschi (19T5).

condyle of femur with minimal contamination. plain
radiographs of right knee joint (antero-posterior
and
lateral view) were taken. The general work-up
of the
patient was done and lntra operatively, patient
was put
on supine position after being given spinal
anaesthesia
and procedure was carried out under tourniquet.
A
central vertical incision taken over knee joint
and
enucleation of patella done,followed by through
wash.
The lateral femoral condyle lesion of size 2x3cm.
A
free pateilar graft of 2x3cmwas harvesteci
anci
impactedand fixed with Herbert screw.The
patellectomy incision was crosed arong
with verlicar
incision through the anterior fibro-tendinous
tissue.
Post operatively knee is kept in full extension
in knee
brace, Active exercises were staded after 2
weeks.
The patient was allowed partial weight bearing
for 3
months, CT sean 3 months postoperatively revealed
a bony union between the graft and the femur
without
any signs of osteonecrosis of graft, At 1 yearfollow
up
the knee was painless and had full range of
motion.
The patient'sradiograph revealed an intact joint
spaee.

CASE REPORT:

DISCUSSION:

We came across a 30 year old male patient
with

ln the past frozen allograft was used as a replacement

The size and shape of patella make it suitable
for the

partial replacemerit of a femoral or tibial
condyle
resected for tumor or destroyed by trauma.
tt can
provide a good articular surface and
may give
satlsfactory knee function. ln contrast with
an ailojraft
of a femoral or tibial condyle, the technique
described

doesn't need an allograft bank, has a lower
risk of
infection and allows better and quicker
consolidation
and revascularisation of the grafis, as wel[.,
range of movement at the kn,ee, prbbably
because of
the lack of fibrosis from immunological
reaction.

;;;il;

ln 1945-46lrlerle d'Aubigne treated two patients

by
using, in each case a pedunculated patellar graft
to
replace the articular surface of a medial
femoral
condyle which has been destroyed by war
injury (Merle
d'Aubigne and Alexendre 1966). ln 1965
Merle d'Aubigne
operated on traumatic loss of one femoral
condyle with
patellar bone graft. A free patellar graft
to replace part
of the articular surface of the knee has

been reported
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history of road traffic accident and was
diagnosed with

right sided open comminute pateila fracture
with

osteochondral bony defect at articular
surface of lateral
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after resection or traumatic loss of one condyle.
The
graft came from amputed limbs or from
cadavers
(Guief al1971). The patellar graft is more practical
because it has a lower risk of infection, gives
better

Osteo Chondral Defect

Free Patellar Bone Graft

and quicker eonsolidation arid revascularisation, and
results in a better range of joint movement, probably
because there is r1o fibrosis caused by immunological

reaction.Convery et al. (1972) showed that only a
defect smaller than 3 mm can heal with fibrocartilage
tissue, while bigger defects can be filled with
fibrocartilage after drilling into the subchondral bone.
We believe that fibrocartilage tissue is not good
enough in a weightbearing area and, with time,
secondary arthrosls will develop. Yamashita et al.
(1985)used the medial femoral condyle, while
Matsusue et al. (1993) used the lateral wall of the
patellar groove as a donor site for autogenic grafts.ln
this case a piece of patella was harvested without a
muscular or vascular pedicle. This didn't seem to
impair consolidation of the grafts and there was no
radiographic evidence of avascular necrosis of the
patella,
comparison
Merle
patellar
graft,
d'Aubigne'spedunculated
the free graft
has a number of advantage.

ln

CONCT.USION:

Bone grafts are utilized in a wide array of clinica!.
settirtgs to augment bone repairand regeneration.Free
patellar bone graft in traumatic osteochondral lesion
in this case provided good functional outcome.

*
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Long Proximal Fernoral Nail For Ipsilateral Intertrochanteric
and Femur Shaft Frcture
A
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ABSTR,AGT

We are reporting a case of a27 year old male patient, who sustained road traffic accident and diagnosed with
right sided intertrochanteric fracture (type 2 BOYD AND GRIFFIN) and femoral shaft fracture at middle third
treated aggressively by long proximalfemoral nail resulted in a betterfunctional outcome by a single implant at
l year follow up.
KEYWORDS: proximal Femoral, Type 2 Boyd and Griffin, Femur Shaft Fract[ie.

-

INTRODUCTION:

psil ateral fe moral intertrochanteric a nd shaft fractures
are rare injuries.The incidence is 5-6% of all femoral
fractures. lncrease in the incidence may be due to
better data reporting, better recognition of the injury
pattern and better resuscitation efforts. This type of
injury is caused by high energy trauma like a motor
vehicle accident, fall from height and indus-trial
accidents.A variety of management modalities have
been described to treat this complex fracture pattern
ranging from conservative approach to recently
introduced reconstruction nails. These techniques
include dynamic hip screw with retrograde nailing,
dynamic lrip screwwith plating for shaft, long proximal
femoral nail which fixates both frctures. But the
ultimate goalof treatment is anatomical reduction and
i---- stable fixation of both fractures so that the patient can
be mobilized early.
I

L

CASE REPORT:

We came aoos.s a 27 year old male patient who
sustained road traffic accident and diagnosed with
sided intertrochanteric fractu re (type2 BOYDAND
GRIFFIN) and femoral shaft fracture at middle third,
The general work-up of the patient was done and the
Body Mass lndex was measured to be 30kg/m2,
Patientwas taken up forantegrade nailing of the femur
shaft using trochanteric entry point. lntra-op the patient

was put supine on fracture table under spinal
anaesthesia. Fracture was well reduced, greater

A^*,-r, H Lifeline, XXX|ll, 20.l

trochanter identified and incision taken over it and a
titanium long proximal femoral nail of size 11mm x
400 was inseded, after reaming with 12 mm reamer,
Post-operative x ray showed stable fixation of both
fractures. Post operatively the patient was kept Nonweight bearing till 6 weeks. During this period only
static and dynamic quadrieeps exercises were started.
After 6 weeks to touch weight bearing was allowed
and full weight bearing after 12 weeks, Fracture
complete union at the inlertrochanteriC and
shaft at the end of 4 months. Patient was followed up
for a period of 12 months. Patient had no symptoms
of pain or difficulty in walking, climblng stairs or sitting
crossed leg.

l

I

I

DISCUSSION:

The eombination of femoral shaft fracture and
ipsilateral proximal femur fracture, either neek or
intertrochanteric, is a rute presentation and usually
associated with high-energy trauma. The patientsare
most commonly young males in 19-35 years age group
withmultisystem trauma and elevated lnjury Severity
Score. Probable mechanism of injury is transmission

of longitudinal force proximally on a flexed femur
toward hip joint causing femoral shaft and neck/
nteric fractu res. Proxi ma I fractu re is u su al ly
vertical shear type. Of all the hip fractures associated
inte rtroch

a

with femoral shaft fracture, only one-fourth are
intertrochanteric with the remaining being neck
fractures.

I
Pre

Various modalities of treatment are available for
i

psl late ra I i nte rtrochante ri e fra etu re

fru,

eonservative

Post Op X RaY

lntra 0p

0p X RaYs

to

with shaft f ractu re,

recently introdueed

predominantly to the tendinous hip abductor
musculature only unlike those nails which need the
entry through the pyritormis fossa"

reeonstruotion nails,These teehniques include

Dynamie hip serew with plating for shaft, Dynamic hip
sdi'ewwith retrograde nailing and long proximalfemoral

nail for fixation of both fraetur"cs by single entry
point,Dynamie hip screw for intertroohanterie with
plating"for shaft 9an provide easy fixation and
iarourinle results have been reported but is associated
with incrcased blood loss and periosteal stripping of
the femoral shaft, extcnsivc surgical dissection'
Retrograde nailing for shaft with Dynmic hip serew
for"intirtrochantcrie fraotures seems to be an attractive
treatment modality preventing periosteal stripping and
exteneive su!'gica! disseetion but studies shows that

retrograde nailings are associated with articular
damage and stiff knee post operatively'Long proximal
famorat nail for fixatlon of both intertrochanterie and

shaft promiseas stable fixation and better osseouc
healing. The long proximalfemoral nailis available in
13013b'and has a 6'proximal mediolateralangle to
faeilitatc easy insertion from the trochanter' lntraMedullary implant itself acts as a buttress to prevent
excessive fracture collapse and shaft medializatisn"

fi3-3u1i?i?It*or, ipsitaterar rractures or the
intertroehantfrio ahd femoral shaft if diagnosed early
and treated aggressively by long proximalfemoral nail
gives a better functional result by a single implant'

Cliniaal Message:
Nailing has the advantage of providing rotational as
well as axial stability in cases of intertronchantric
fraetures allowing a faster postoperative restoration
of walking ability, when compared with the Dynamic
hip serew. The nails are load sharing implant, whereas
extra medullary devices are load bearing. Froximal
femoral nail creates a shorter lever arm, which

translates to a lower bending movement and a
deoreased rate of mechanical failure.
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Isolated Tibial Tuberosity Fracture In An Adult
A rare case report
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ABSTRACT
We are reporting a rare case (previously only case reported in Brazil)

o,f

an isolated tibial tuberosity fracture in

an adult treated by cannulatedcancellous screw with modified tension band wiring with excellent functional
outcome at 1 Year follow uP.
KEYWORDS: Tibial, Fracture.

thorough wash incision was closed in layers.

-

ln 1853, Demorgan published the"first'ieported case
of an acute tibial tubercle avulsion fracture in an
adolescent. Avulsion fractures of the tibial tubercle are
very uncommon injuries, with only 170 cases reported
since 1853. They account for less than 3% of all

physeal injuries in children. These injuries are
extremely rare in adults, with only 6 reportedcases in
the literature with only one isolated tibial tuberosity
fracture in the world. The mechanism of injury in adults
is likely to be related to direct injury to the tubercle,
rather than by indirect contraction of the quadriceps
muscle as seen in children.
GASE REPORT:
A 46 year old male, without relevant medical history,
met with a road traffic accident, came to the casualty

Postoperatively, the knee was immobilise?with a long

brace for 6 weeks and allowed to bear weight as
tolerated. At 6 weeks follow up radiological images
revealed maintenance of hardware position and bony
union and knee brace removed and active knee
exercises started to avoid quadriceps weakness. At 1
year follow up knee bending achieved upto 110 degree

without any extensor lag with minimal pain on long
standing and radiological images revealed stable bony
union.

orscusslox:
Avulsion fractures of the tibial tuberosity are rare
injuries in adolescents and exceedingly rare in adults,
with only 6 previous cases reports in adults found in

the literature. ln the adolescent they are a type of

plate injury and account for less than 3%
with complains of pain and swelling in the right knee epiphyseal
of all epiphyseal plate injuries.They are thottght to be
and was unable to bearweight on right lower limb. On
quadriceps
radiological examination an isolated tibial tuberosity the result'of a sudden contraction of the
(such as in landing after
fracture was diagnosed. A CT scan was performed to against a partially flexed knee
jump).
The closing physis during
a fall or a
obtain a better understanding of the fracture fragment,
forces and
which also revealed the same.After general work up adolescence cannot withstand the tensile
is avulsed. ln the adult the mechanism is not as clearly
patient was taken to operation theatre, under spinal
quadriceps
anaelthesla aiid tourniquet, open reduction"and described, with a sudden contraction of the
proximal and weaker
internal fixation via an anterior midline approach to the normally disrupting the more
including the
knee was carried out. One cannulated partially- ,'structures of the extensor apparatus,
A possible
threaded 4.5mm cancellous screw with a washer was patella ligament or quadriceps tendon.
explanation would be that of direct trauma to the tibial
inserted into the main fracture fragment, as well as a
previous 6
tension-band-wire to supplement the fixation. After tuberosity resulting in its avulsion.ln the
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documented cases in adults, two were theresult from
a fall from a ladder and 3 were frorir direct injury to the
shin and one reported a simple un-witnessed fall in
the bathroom.

ln the previous reporled case$ in adults, one of the
individuals who fell from a ladder suffered an ipsilateral

undisplaced lateral tibial plateau fracture, while the
other two cases describing a direct injury also shows
a more distal extension of the fracture line into the
tibia and one had a concominant minimally displaced
fracture of the inferior pole of the patella which is not
consistent with the mechanism of a Cirect injury, one
case with ipsilateralfibular neck fracture, one and only
one case had an isolated tibial tuberosity fracture
reported in Brazil.

All existing classifications of fractures of the tibial
tuberosity are related to the growth phase and the
presence of the physis. Watson-Jones and Ogden
described classification systems for immature

lntra Op

modified Lysholm soore system at 1 year of followup.

CONCLUSION:

This is the 2nd reported case as per our awareness
after immense search through dyailable and updated
literature. We fixated by cannulated cancellous screw
with modified tension band wiring, to our knowledge.,
this is a technique which has not been described in
the past. Our patient had an excellent functional
recovery and returned to his premorbid function.
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to obtain a better functional outcome. This method
resulted in an excellent function according to the
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subdivided into: rupture of the quadriceps tendon,
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ABSTRACT
We are reporting a case of a 35 year old male, with history of a road traffic aceident and was diagnosed with
ta,tus neck fracture (Hawkins lll fracture)treated early with primary fixation resulted in an excellent functlonal
outcome with no significant complications at 1 year follow up.
KEYWORDS: Talus, Fixation, Fracture.

- INTRODUCTION: "
lncidence of talarfracture ranges from 0.1 %to0.gs%

of all fractures. lt is second most common uon. to
fracture among tarsal bones. rne crassirication of
these fractures is based on their rrrt"ri. l..lti*

;;y..;;;k) E;l;;*
rnl

within the tatus 1i e., treao,
has unique features that affect noilr oiagnori.

treatment.

comminutedtarar rractures are commonry the

resurt

ofhigh-energytrauma(forceddorsiflexioninjurytothe
foot or ankle) or fall from a height and frequently
associated with multiple injuries. These injuries are
treated in descending orderfrom most life threatening,
. and the definitive treatment of talar fracture may be
\-staged. However,theriskof developingosteonecrosis

thefootwerenormal.Radiographyshowedatibiotalar
and subtalar dislocation' classified as a Hawkins lll
fracture' After general work up patient was taken to
operation theatre' under spinal anaesthesia and
tourniquet open reduction was done from medial
aporoach aftermedialmalleolusosteotomyandfixation
ofthecomminutedfracturewasperformedwithrecon
piate arrcJ two 4mm cannuiatecicancellousscrews.

[::';:-J::j:'.:,ffir'l;,:-:;:t,]'*lru'.,3;:Iil
layers and below knee slab was applied to assure
stability and continued for 6 weeks. Ankle pumps and
non-weight bearing crutch ambulation continued for 6
weeks followed by partialweight bearing and fullweight
bearing advisedat 12 weeks, At 12 weeks follow up no

complications occurredand there were no signs of

has been sugEested with delayed fixation in displaced avascular necrosis on radiologic irnaging and at 1 year
fracture variant. Early reduction may help preserve
follow up patient suffered from mild local pain on active
remaining blood supply to the talar body. The possible range of movements at ankle and radiologic imaging

any

compromise of blood supply in talus fractures
madethetiming of fixation a concerning

has

issue:--

CASE

REpORT:

A 35 year old male, without relevant medical

history,

and magnetic resonance imaging shows no signs of
avasCular neCiosis and subtalar arthritis with intact
joint sPace.
DISGUSSION:

met with a road traffic accident and diagnosed with Talar neck fractures are rare and have a high risk of
talus neck fracture. Sensibility and vascularisation
avascular necrosis depending on the severity of

of

^Aa*rry
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fracture dislocation. Outcome benefits from early
fracture reduction limiting the degree of compromise
resulting in avascular necrosis" The risk of developihg
avascular necrosis depends on the initia) trauma with
associated vascular damage. lt is rarely possible to
perform a elosed rpduction in dislocated talar neck
fractures due tc interposition of soft tissue, mostly the
flexor hallucislongus muscle. Halvorson et al.
concluded in his review that there was a correlation
between the severity of talar neck fractures according
to the Hawkins classification and avascular necrosis.
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fixation of talus is carried out with minimal postand fixation of displaced talar neck fractures gives
excellent functional outcome as open reduction helps
in maintaining joint congruity and early intervention
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ln this case with type

operative complications indieating early open reduction
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GONCLUSION:

Non-invasive treatment is reserved for stable and
undisplaced fiaOtures. Displaced and unstable
fractures require open surgical reduction and
osteosynthesis and early reduction minimises the
onset of complications,
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ABSTRACT

Objective: Rotator cuff injuries are a common cause of shoulder pain in the adult population. The qrcsent
study aims to compare the outcome following rotator cuff repair by shoulder arthroscopy and mini open approach,

Materials and methods: This is a prospective study done on twenty patients with rotator iuff injurics. 10
patients were operated arthroscopieallyand 10 patients were operated by mini open repair and were followed
up for year following repairand functional scoring wasilpne, preop-eratively and postoperativeiy with the
validated ASES (American Shbulder and Elbow Society), statistieal analysis of sdores were donc with ANOVA
and pairwise comparisons betweeR mean scores at different time intenvals done with Bonferroni eorreetion

l

test.

Results: The mean preoperative score lvas 59.5, while the meanpostoperative score at 1 year follow up was
91,8 which is highly significant. There was no significant difference between mean soores of the afthroscopie
repair and mini-open repair of rotator cuff tear at 1 year.

Conclusion: At 6 weeks and 3 months of follow up Arthroscopic results werc encouraging, however long
term follow up at 6 months and 1 year both surgical techniques offer same excellent results.
KEYWORDS: Rotator cuff tear, Arlhroscopic repair, Mini open repair, Functional outoome.

requires a large volume practice in orderfor a surgeon

INTRODUCTION:

Shoulder pain

is the third most common

musculoskel-etal symptom encountered in medical
practice after back and neck pain. The point prevalenee
of shoulder pain has been estimated to be 7-25% and
the incidence as 10 per 1 ,000 per year, peaking at 25

per 1,000 per year among individuals with ages 4246 years. Surgical repair of rotator cuff tears aims to
re-establish the shoulder's normal anatomical
structure with restoration of pain-free motion, strength,
and function.

Mini-open repairs were developed because they had
the potential advantage of less deltoid morbidity, and
they have demonstrated results that have been similar
to those of open repairs. The use of the complete
arthro-scopic repair is technically demanding and

Ar*,-,r*
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to obtain proficiency. Beeause of the tcchnical
demands of this procedure, many orthopaedic
surgeons still considcr the mini-open repair to be the
gold standard for rotator cuff repair,

Mcthods and Materials:
DESIGN: hospital based one year prospeetive study,

SAMPLE SIZE: 20 cases randomly distributed into
two groups of ten each,
STUDY GROUPS: GROUP 1: Patients undergoing
arthroscopic repair
,GROUP 2: Patients undergoing mini'open repair
Patients diagnosed with rotatorcufftcar, and confirmed
on MRlwith minimal retraction beh,veen the age groups

of 50 and 60 years of both genders.

20 patients were included in the study who had clini'cal
or radiological (MRl) evidence of rotator cuff tear upto
1cm with good muscle buik and all are operated within

4 weeks of onset of symptoms.Following"the'
procedure, the operated arm is placed at the side in a
sling with a smallpillow. The sling is worn continuously
for 6 weeks, except during bathing and ex-ercises'

Follow UP:
Patients treated post operatively was immobilized for
6 weeks in shoulder immobilizer with 30 degree
abduc-tion and pendulum exercises started from first
post op-erative day and patients continues in shoulder
!-----
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GONCLUSION:

ln comparison to other studies our study shows the
mean age of incidence of rotator cuff tears is between
the age group 51-60 years with male predominance

with major-ity presented with supraspinatus tear. At 6
weeks and 3 months of follow up Arthroscopic results
were encouraging, however long term follow up at 6
months and 1 year both surgical techniques offer
same excellent results indicating either procedure is
etficacious in treatment of rotator cuff tear
REFERENCES:
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Patient functional assessment was done based on
pain relief, ability to carry on activities of daily living,
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ABSTRAGT

of pancreatitis are
condition with a high mortality rate. The causes
Aeute necrotizing panereatitis is a severe
(PHPT) is one of the obscure
areohor, primary hyperparathyroidism
rargery dominatcd by gailstones and
(PTH) plays a
to the secrotion of parathyroid horrnone
eauses of panereatitisl Hypercaroemia seoondary
are polymorphic'
meehanisms mfv bc involved. The manifestations
major rolc in the pathogenesii, but other
patient with hyperearcemia-induced acute ne.crotizing
we present a case report of a middre, aged mare
ry*
g*i.ru.titiu as first manifestation-of a benign parathyroid adenoma"
ma ry Hype lparathyroidism'
KEW\,oRD8 : Panereatiti s, Hyperealcemi a, Pri

L
CASE REPGRT
3 days
A S5ycar old malc presentedto the OPD with
pain
was
history of Pai n abdomcn and vomiting. The
severe and more localized to epigastric region,
2-3
radiating to the baok. Patient also had vomiting
was
episodes, esPeoiallY after food intake. Patient
c6nstipated sincc 2 days, He was not an aleoholic
surgeries
There was no history of any majorabdominal
cough or
in the Past, There was Ro history of fcver,
dyspnea. Patie nt also gav€ a historY of rePeated
episodes of ePi gastric and retrosternal burning
sincc Sycars urhieh was attributed to

sensation

dyspepsia as it was relieved by antaeids

,.-

defined soft tissue density lesion in the prevascular
spaoe aPProximate y measuring 2'1X1.3cm s/o
parathyroid adenom a itvto hypercalcemia and
studY
med ullary nePhrocaleinosis Nuclear parathYroid
(Tc 99 Sestamibi scan) Features suggestive of
funetioning eotoPie ParathYroid in the mediastinum'

-

Patient unejenrvent a median sternotomy
Surgery
with exei sion of parathyroid adenoma with total

-

Thymectorny. Histological examination revealed a
benig n parathyroid adenoma. Post op the Serum
oaleium and PTH levels normalized. S. Calcium
*
9.7m9/dl, S. Phosphate - 1.2rng/dl, S. PTH 6.2Pgt

-

ml

EISCUSSION:
examinationP atient was slightlY taohYPneic,
is one of the rare causes of
dehydrated and Pale .Pulse 118bPm, EP - 150/90mm HYPeTP arathyroidism
Total eounts - 17,900cells/ pancreatitis However in patients with hypercalcemia
sf Hg, Hb -14.1gm/dl
due to hyperparathyroid ism, pancreatitis occuis 10 to
cumm. $. Caleium 13.6mg/dl' S Phosphate
often.ln approximately 85% of cases,
2.6mg/dl, S. PTH - 595.4P9/ml, S' Vit D level - 16.3ng/ 20 times more
is caused by a single
rnl, ,S. Creatinine - 1'5mgldl, S' Albtl min - 2,6gml primary hyperparathyroidism
with adenoma. Hyperparathyroidism is one of the important
dl.GT abdomen -Aeute necrotizing panereatitis
should be
focal' sPlenie vein thrombosis, medullary eduses of recurrent pancreatitis and
and suspeeted in a patient having serum calcium above
ne phrocalelnnsi s, hepatomegalY, minima lascites
*Well
or the upper limit of normal range during an episode
bilateral minima I pleural effusion" CT Thorax

)n

-

':134

-
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incision. lt's very difficult to operate
open method and carries a high chance

ch cases

by

currence.

The post-operative morbidity rate is hig' in
technique.so laparoscopic repair is useful in

open

fast
access

CU
post-operative complications such as red
stay, fast recovery2.The defect in this type of hern
lies in supracolic compartmentso unlikeiy omentum
and small bowel adherent to the defect. ln view of
we useci 1Scm x 1Scnr soft vipro mesh to reduce

NCES:
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rative recovery and with very minimal
minimal complications

Landau O, RazielA, MatzA, Kyzer S, Haruzi l.

.Laparoscopic repair of poststernotomy
subxiphoid epigastric hernia. Surg Endosc.
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Bageacu S, Blanc P, Breton C, Gonzales M,

orcheron

cost of surgery.

J, Chabert M et al QIAZ)

roscopic repair of incisional hernia:

CONCLUSION:

Laparoscopic IPOM rePair of Post
incisional hernia is a very good option
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to take into account the possibility of an ectopie
lacalization of a parathyroid adenoma as a cause of
acute panereatitis as in this patient. ln the present oase,
diagnosis of the parathyroid tumor was made by
99mTe-Sestamibi seintigraphy, Surgieal resection and
histological examinatiqn of the tumor is the ultimate

therapy and parathyroidectomy may prevent the
recurrence 0f pancreatitis" Subsequent rapid
hypocaleemia may develop requiring ealeiurn
supplementation,
REFERENGES:
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Banks FA, Freeman h4L, Fractice guidelines in
ecute panereatitis" Am J Gasfraenferal"200B;

{0f

2"

:237$-240CI.

Yang Al*, Vadhavkar S, Singh G, Ornary
iVts. Epidenriology of elenhnl=reiated liver and

panereatic disease in tlie United $tates. Areh
lntern iX4ed, 2008; 1SBr643-656.
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Fqrsmank CE, Eaillie.i" AGA lnstitute technicai
review on aeute pancreatitis, Gaslroenl*ralagy.
2007; 132:2422-2Q44,

4, 'inRanson JH. Etiologieal and prognostie faetors
iruman acute pancreatitis; a review" Am J
of pancreatitis. Three pathophysiological mechanisms

are suggested. The deposition of ealcium in the
pancreatic duct may cause pancreatic duet
obstruction. Hypercalcemia may also lead to activation

of trypsinogen within the pancreatic parenchyma
causing autodigestion of the paRcreas. Finally, genetic

,\-

variants in SPINK 1 (serine protease inhibitor Kazal
type 1) and CFTR (cystic fibrosis transmembrane
conductance regulator) genes in combination with
hypercalcernia increase the risk of developing aeute
pancreatitis in patients with PHPT.Usually, aeute
pancreatitis is associated with a deerease in serum
calcium levels. Based on the Ranson grading, low
serum calcium levels have prognostie importanee.
Therefore, it is uncommoq to dqtect hypercalcemia in
a patient presenting with severe acute pancreatitis.
This unusual"condition should always alert physicians
to the presence of hyperparathyroidism or malignanoy.
ln order to complete the diagnosis, parathyroid
hormone levels should be determined and imaging of
the parathyroid glands is important. lt is also important
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ABSTRACT

ntries it is most
Gltractarecommonindevelopingcountrieslikelndia.W
Corrosive inj uryofu
in adults. We
group and it's mostly accidental. But in lndia it is more
common in pediatric
He presented with
year old ma le wittr accidental ingestion of corrosive ci d.
present a case report
jejunostomy
underwent Laparoscopy a,s.disted feeding
dysphagia, recurrent cough d chest infecti on. Patient
and had good Post-operative
Gl tract, EsoPhageal Stricture.
KEYWORDS: LaParoscoPY, Jeju
I

his work. Upper GI scopy showed esophagealstricture

INTRODUCTION:
tn
Corrosive injuries of upper Gl tract are co
em
developing countries like lndia. Spectrum of
is different from developed western countries
it is mostly accidental. But in lndia, it is more common
in adults and it's mostly due to attempted suicide' Also'

the ccrrosive agents Ciffer' Ccmmonly available acids

liketoiletcleaningmuriaticandhydrochloricacidsare
1'2' The extent
ingested more frequently in lndia.
damage in esophagus and stomach depe nds on
agent, amount ingested and duration of contact'

are more viscous, tend to adhere to

e

in middle and lower third region.Patient underurent
endoscopic dilatations without any improvement in
dysp[ragia. Due to dysphagia patient had developed
severe weight loss and malnutrition' He is being
nsidered for esophageal replacement with stomach
However to correct his ma!nrttrit!on !aparoscopic
F
P

S

ageal
ading to

".

Jejunostomy was Planned.
URE:

Patient was
were painted

modified Lloyd Davis position. Parts
d draped. The first port is inserted at

ified Hasson's technique. Rest
umbilicus using
necrosis
liquifactive
cause
mucosa and
nder vision
of the po(s
rapidly
d
cl
are
Acids
injuries.
severe esophageal
howed the stomach to be
to corrosive Diagnostic laparosco
from the esoPhagus to stomach and
seen in the stomach.
of contact normal. No strictures
induced PYelorosPa sm, have a long d
y was done. The
feeding jejun
with gastric rnucosa and ca u a damage with Laparoscopic
lifted. The DJ
transverse colon was ide
coagulative necrosis'
lifted. The first
flexure just below it'sas identified
CASE REPORT:
A2-0 Mersilk
loop of jejunum 20cm from DJ was I
Patient presented with complaints of difficulty in . used to mark the proximal end of the loop. The loop

swallowing, recurrent cough and chest infection'
Patient gave history of accidental ingestion of acid at

pulled out from the left 1Omm port site after removing
the port.
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ABSTRACT
A25 year old male patient was admitted to the department of Gastroenterology of KLE's Dr. Prabhakar Kore
portal, superior
Hospital, Belagavi-with complaints of abdominal pain, fever, and vomiting. He was found to have
mesenteric and splenic vein thrombosis on CT Abdomen and Hb was raised & there was erythrocytosis on
haemafo!ogical investigations with raised Haematocrit. The opin!on of a medical oncologist was taken.pnQbo.ne
marrcw aspiration was done, which showed hypercellular marrow with megakafyocytosis. Serum erythropoieif-in
levels were atso found to be decreased. JAK 2 mutation was sent which was negative, But with raiscd Hb &
Hematocrit and hypercellular marrow with megakaryocytosis, the diagnosis of Primary Polycythemia Vera
was made. The patient was started on Enoxaparin and a phlebotomy was also done. The patient improved
and was discharged.

KEYWORDS: Portal vein thrombosis, Primary Polycythemia Vera, Phlebotomy, Enoxaparin (Low Molecular
Weight Heparin).
Serum Amylase and Lipase were done which were
normal. An upper Gl scopy was also done which
showed diffuse haemorrhagic gastritis, Later, a CT
Abdomen Plain with contrastwas done which showed

CASE REPORT:
A25 year old male oatient was admitted to our hospital

with chief complaints of diffuse abdominal pain, on
and off, since the last 6 months. He also complained
of having 1-2 episodes of vomiting everyday and
intermittent fever, not,associated with any chills and
rigors since the last 6 days. He did not have any
significant past medical or surgical history. He was a
non-smokerand occasional alcoholic. There was
noother positive history.On examination, his vitals

thrombosis of the portal, splenic, and superior
mesenteric veins along with mild splenomegaly and
minimalascites, Due to his deranged haematological
parameters, a bone marrow aspiration w[th biopsy was
done which revealed a normoblastic hypercellular
marrow. with megakaryocytosis. Thus, due to a
suspicion of a myeloproliferative disorder, serum
erythropoietin level was sent which came out to be
low. JAK2 mutation was also sent which came
negative. Hence, a diagnosis of JAK2 Negative Primary
polycythemia vera was made.The patient was started

were stable. General examination revealed no
significant abnormality. ln per abdominal examination,
there was diffuse tenderness in all the quadrants but

'

no guarding or rigidity. There was no organomegaly.
Other system examination was within normal limits.
LaboratoryAnalysis revealed a raised haemoglobin of
17.9 and peripheral smear showed erythrocytosis with
increased haematocrit. Other cell lines such as WBCs
and Platelets were within normal limits. He was initially
evaluated for chronic pain in abdomen forwhich LFT's,

^4.*,rr*
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on Enoxaparin (Low Molecularweight Heparin)40 mg
twice a day for 5 days and phlebotomywas performed
'

twice, with 350 ml of bloodletting on two occasions.
During the course of this treatment, his abdominal pain
reduced, his general eondition improved and hewas

symptomatically much better. He was discharged after
6 days of hospitalization and was advised to come for
a regularfollow up and to continue Enoxaparin 40 mg
once a week for 6 months andsubsequenily will be
started on Aspirin.

to those who h ave

thes

complications without PVT. Polycythemia vera is one
of the chronic myeloproliferative neoplasms (MpNs),

which are collectively characterized by clonal
prollferation of myeloid cells with variable morphologic

maturity and hematopoietic efficiency. pV is

DISGUSSION:

Portal vein thrombosis (PVT) in patients with

a

previously healthy liver is thought to be due to inherited

or acqulred prothrombotic states. However, no
apparent cause for PVT is identified in more than 25
percent of patients. Among patients with cirrhosis, the

pathogenesis is likely related to unbalanced
hemostasis and slowing of the portal flow ln adults,
cirrhosis is the major etiology, accounting ,for 24-32%
of cases of portal yein thrombosis,Neoplasms are
another major cause, accounti n g for 2J --24% of cases

of portal vein obstruetion,' with hepatocellular
careinoma and pancreatic carcinoma causing most
of these cases.Althgugh less common than in children,
infections (predominantly intra-abdominal) still play an

important role, with a particular association
with Bacteroi d es frag il i s bacteremia. Myeloproliferative

disorders and inherited or acqulred coagulation

for

10-12% of cases in
adults.Approximately 8-15o/o of cases have been

disorders account

managed similar

reporled to be idiopathic in the recent literature, Other
etiologies include abdominal trauma, surgery, anrJ
infl ammatory bowel disease.

The management of chronic portal vein thrombosis
(PVT) depends on the presence of predisposing
conditions and the patient's comorbidities. Basic
management includes screening for Oesophageal
varices and treating complications of portal
hypertension and portal cholan giopathy.When treating
with anticoagulation, we often use enoxaparin rather
than warfarin because of its shorter duration of action,
less variability in anticoagulation, decreased need for
monitoring, and less difficulty when managing patients
around the time of liver transplantation. An alternative
is to use an oral anticoagulant (if warfarin is used, the

goal international normalized ratio [lNR] is 2 to 3).
Complications of chronie PVT include variceal
bleeding, ascites, hepatic encephalopathy, pruritus,

distinguished clinically from the other MpNs by the
presence of an elevated red blood cell mass. pV

occurs in all populations,and more commonly in
elderly age group . Occasionally may be seen in adults
or in children and adolescents. The median age at
diagnosis is approximately O0 years. Approximately
one-quarter of cases present before age S0 years and
one-tenth beforeage 40 years.ln early 2005, a novel

Janus kinase 2 (JAK?) mutation was described in
association with PV Essential thrombocythemia (ET),
an{ primary myelofibrosis. JAK's are cytoplasmic
tyrosine kinases that mediate signaling from cytokine
receptors to the cell nucleus. Mutational frequencies

using sensitive detection lechniques on either

!

peripheral blood or bone marrow are estimated at g5%
for PV and greater than 50% for ET.However, it is very

clear that sonie patients with classical pV lack
JAK2V617F mutation, while some patients with other
MPDs such as ldiopathic Myelofibrosis (lMF) and ET
also express the JAK2V61lF mutation
A major cause of death is disease transformation into

post-PV myelofibrosis or evolution into acute myeloid

leukemia/ myelodysplastic syndrome. The mainstay
of therapy in polycythemia vera remains phlebotomy
to keep the haematocrit below 45%in men and 42%
in women. ln thrombosis, appropriate anticoagulants

can be started and a myelosuppressiye agent,
preferably hydroxyurea can be started.Our patient had
two positive major criterias- 1 polycythemia (Hb 17. 9

mg/dl) & raised HTC & 2.hypercelllar bone marrow
with megakaryocytosis & one minor criteria of low

Serum Erythropoietin level. Hence he could be
diagnosed'as a case of Polycythemia Vera. We have
reported it as,our patient was an young adult and

presented with thrombotic episode(portal vein
thrombosis) secondary to Polycythemia vera which
was JAK 2 negative.

and cholangitis. Patients with these complications are

H Lifeline, XXXlll, 2017
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Congenita[ Glaucoma - Peter's Anomaly
A rare case
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ABSTRACT

Objective:To repofi a rarc case of congenital glaucoma,Peters anomaly.
patients and Methods: We report a 1 month old male baby presented with both eyes central corneal opacity
marriage- on
with buphthalmos, watering and photophobia since birth. The child was born to consanguinous
was within normal
head to toe examination complete cleft lip and palate was present. Systemic examination
with left eye descemetocele
limits. Ocular examination revealed, both eyes central leucomatous corneal opacity
eyes was raised.
with dense vascularisation surrounding descemetocele. Horizontal corneal diarneter of both
intraocular Pressure was raised.

of
CL.clusion:The congenital glaucomas are a group of disorders characterized by improper development
and appropriate
the eye's aqueous outflow system, usually manifesting in infancy and childhood. Early recognition

treatment for the glaucoma can significantly improve a child's'visualfuture'
KEYWORDS: Congenital Glaucoma, Peters Anomaly.

anomaly occurs in about 50% patients due to
trabeculodysgenesis. Treatment of glaucoma

INTRODUCTION:
Congenital glaucoma is a potentially blinding ocular
disease of the childhood whichis more often observed
in the developing world due to higher frequencies of
consanguinity. By definition, congenital glaucoma is a
developmental disorder of the childhood that is
associated with elevated intraocular pressure,
buphthalmos, cornealedema, Haab striae, optic nerve
cupping and atroPhY.

-i\-, classic

triad

of congenital

glaucoma

include:epiphora,photophobia and blepharospasm.
Primary congenital glaucoma, also known as isolated
trabeculodysgenesis, is typically an isolated idiopathic
developmental abnormality of the trabecular meshwork

associated with Peters anomaly is very difficult and
has a worst prognosis than that of primary congenital
glaucoma 2.
CASE REPORT

A 1 month old male baby presented with both eyes
centralcorneal opacity with buphthalmos,watering and

photophobia since birth.The child was born to a
second degree consanguinous marriage'Antenatal
and Birth history are uneventful.There is no history of
similar complaints in other two female siblings.On
head to toe examination complete cleft lip and palate

was present. Systemic examination was within

in the absence of other ocular and systemic

normal limits.Ocular examination revealed, both eyes
central leucomatous corneal opacity with left eye

conditionsl.

descematocele

Peter's anomaly is an extremely rare but serious
condition which is bilateral in 80% of cases. lt is due
to defective neural crest cell migration in the 6th-8th
week's gestation, characterized by bilateral central
corneal opacity with or without iridocorneal or
lenticulocorneal adhesions. Glaucoma in Peter's

with dense

vascularisation
surrounding descemetocele.Right eye horizontal
corneal diameter was 13 mm and left eye 13'5mm'
IOP measurement of right eye was 29 mmHg with
non-contact tonometer, left eye was notrecordable.
Fundus details of both eyes were not made out due
to hazy media.
Lifeline, XXXIll, 2017
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2)
3)

Peters anomaly type ll: with central corneal
opacity and cataracts or corneolenticular
adhesions, and
Peters-plus syndrome: With peters anomaly

and short stature, developmental delay,
dysmorphic facial features including cleft lip/
palate along with cardiac and genital
abnormalities 3.
Other ocular associations include Axenfeld-Rieger
anomaly, aniridia, microphthalmos, persistent fetal
Complete Cleft Lip and Palate with Bilateral
Buphthalmos.

vasculature and retinal dysplasia. Glaucoma in peter,s

anomaly occurs in about 50% patients due to
trabeculodysgenesis.Treatment of glaucoma

associated with peters anomaly is very difficult and
has a worst prognosis than that of primary congenital
glaucoma 2.

Right Eye

Leucomatous
Corneal Opacity
with Megalocornea
withAniridia.

GONGLUSION:

Left Eye Central

Leucomatous
Corneal Opacity
with
Descemetocele,
Dense
Vascularisation
Surrounding The
Descemetocele.

The congenital glaucomas are a group of disorders
characterized by improper development of the eye,s
aqueous outflow system, usually manifesting in infancy
and childhood.Glaucoma in infant is an uncommon
disease,but the impact on visual development can be
significant.A range of possible treatment strategies

exists, though the effectiveness of each of them
depends on how the disease occurs and whether it is
identified in early oradvanced stages. Early recognition

and appropriate treatment for the glaucoma can
significantly improve a child's visual future.
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been subdivided into three types:

1)

Peters type l: characterized by central corneal
opacity with iridocorneal adhesions.
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of subjects

with

congenital glaucoma.Nevbahar Tamgelik, Eray
Atalay, Selim Bolukbasi, Olgu Qapar, Ahmet
Ozkok. Department of Ophthalmology, lstanbul

DISCUSSION:

defect in Descemet's membrane and the corneal
endothelium. Peter's anomaly has a wide spectrum
of severity and corneal opacification is bilateral in
approximately 80% of cases. peter,s anomaly has

Demographic features

iversity Cerra h pasa Medica I Facu lty; Ta mcelik
Glaucoma Center, lstanbul, Turkey. lndian Journal
of ophthatmology. 201 4; 56S_569.
Un

2.

Kanski's clinical ophthalmology. gth edition:
Page-390.
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Peters Anomaly: Chief Complaint: Bilateral
corneal clouding noted after birth.Eugene
Chang, Jesse Vislisel, MD, and ScottA. Larson,
MD.June 30,2014.
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Cataract Surgeries
A review

Umesh Harakuni, Nagbushan
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ABSTRACT
We aim to review the two most popular techniques for cataract surgeries, i.e. Phacoemulsifaction and SICS
(Small lncision Cataract Surgery) which are being performed throughout world, and try to ascertain which of
patients. The
the two techniques allows for better visual outcome and faster recovery and rehabilitation of the
article also aims to educate the population about the basics of these two techniques and their benefits.
KEYWORD: cataract surgeries, Small lncision Cataract Surgery.

IFlrRODUCTION:

,* estimated 285 million people worldwide are visually
impaired,3g million of vihich, areblind and246 miliion
have low vision 1. Cataract is the leading cause of
blindness worldwide and accounts for 50% of the
global burden of blindness, representing more than
20 million people worldwide. Subsequently cataract
presents a significant public health challenge and is
responsible for a visual acuity of 6/60 or worse in more
than 100 miiiion eyes. In a deveioping couritry iike ii^rdia,

blindness is associated with corlsiderable economic
and social imPlications.
Cataracts are treatable through cataract surgery, the
most common procedure performed inophthalmology
and supplemented with a pair of spectacles. Near
i Vnat vision can be restored through the surgical
rEmoval of the opacified lens, facilitated by the
imptantation of an intraocular Iens (lOL).

Cataract Surgeries over time:
Modern surgical techniques have rendered these
surgeries to be almost an office procedure and they
continue to evolve but the journey of these techniques
is a roller coaster iide. lt was considered an untreatable
disease until Sushruta in 800 B.C. conducted a
procedure called 'Couching' in which a curved needle
was used to push the cataractous lens into the vitreous

cavity out of the path of light and thus providing the

patient with some vision. lt was associated with high
complication rate, mainly due to the inflammatory
reaction to the dislocated lens, and thus he cautioned
in his text 'sushruta Samhita' that it should be

performed

only when it is

absolutely

n ecessa ry. D iffere nt mod ifications of the se proced u res
were bein(7 performed throughout the world til\1747,
when Jacques Daviel performed the first successful

'lntracapsular Cataract Extraction'. But after these
:

aL^-^

---.--.--:-^
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uur

compiete visuai rehabilitation

because of the absence of refractive component
provided by the lens. lt was in 1950 when Sir Nicholas
Ridley invented an lmplantable lntraocular Lens (lOLs)
and the journey to complete recovery began. Later pad
of 20th century saw the rise of two most popular
techniques in cataract surgeries the ECCE and the
Phacoemulsification, commonly known as Phaco. The
ECCE (Extraca psu lar Cataract Extraction ) was done
with a 180p incision along the corneal limbus to
extract the cataract and to implant the lOL, and then
sutured, and thus resulting in a horde of suture related
complications, most common of which was post-op
severe astigmatism, and suture infection.SlCS (Small

l
I

l
l

lncision Cataract Surgery) is an advancement in
ECCE technique where the lens is removed through
a srnall self-sealing scleral wound and thus is
sutureless. Phaco was done from a smallwound with
specialized ultrasound instrument and was

l

I
i

I
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malunion and range of movernents were normal

and titanium elastic nailfor radial neck

without any elbow stiffness or neurological deficiency.

for olecranon fracture with excellent fun
outcome

all

year follow up

GONCLUSION:

ln this case, open
n and internal fixation for
medialhumeral
fracture with close reduction
and internal fixat
for radial neck fracture and
olecranon fractu
elded excellent functional results
year
1
at
follow

(

REFE
K. E. "Fractures and Dislocations of the

1

DISCUSSION:

Region; lz Ro-ckwood CA Jr'., Wilkins KE

Of all pediatric elbow inju
radial head and neck

the incidence of proximal
res is between 4o/o and

20% in the' litera ture and m al humeral ccndylar
o/o
fractures accouni for nearly
o't all elbow
fracture.Multiple methods of surg
treatment
been reported for fixation of medial h
fracture, closed r6duction and percu
Kirs er
wires, open reduction and Kirshner wi
pen
reduction and sutures, open reduction and
pins, and open reduction and screws.Open
u

King RE: Fractures in Children."1991: 509-617.

fractures in adolescent athletes: results op
operative and nonoperative treatment. The
American journal of sports medicine.
2U3;41(5):1152-7..
3

and internal fixation with one or two cannu
provided stable flxation, leading to a 100 rate of bony
union and resulting in excellent fu
and clinical

outcomes, with early resumpti
activities4.For fixation of olebranon

various surgical methods ava
absorbable sutures, biodegra

'--

of sporting

ln a comparative study b
n titanium elastic
percutaneous pinning in
intramedullary nailing ve
displaced radial neck
in children, Tarallo et
al. reported that71%
treated with titanium
elastic intramedul
ling achieved an excellent
Mayo Performance bow Score (MPES) compared
to 69% treated
percutaneous pinning. Open
reduction and
re fixation caused a100% reduced
forearffi rroVefi'lents in a study con.ducted by Wedge
et al.Higher complication rates are reported with open
reduction such as avascular necrosis, radial head
overgrowth, heterotopic ossifi-cation, or premature
physealfusions.ln this case we preferred cannulated
cancellous screwfixation for humeral condyle fracture

'

CossioA, CazzanigaC, Gridavilla G, Gallone D,
Zatli G. Paediatric radial neck fractures: Onestep percutaneous reduction and fixation. lnjury.
2014;45:580-4.

4.

in children

e; k wire fixation,
,pin fixation.

Lawrence J T, Patel NM, Macknin J, Flynn JM,
Camersn D, Wolfgruber HC, Ganley TJ. Return
to competitive sporls after medial epicondyl,

2

a

ME. Pediatric radial neck fractures: when
how to fix. J PediatrOrthop 2012;32 Suppl

1:S
5.

1

Hume

Anterior dislocation of the head of the

radius
the olecra
1957;39-B(3)

with undisplaced fracture of
children. J Bone Joint Surg Br.
12.
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quadrants by
where the nucleus is fragmented into 4
and
creating a trench in it by the use of phaco energy
then the quadrants are emulsified' Another technique
cataract
known as Phaco chop is employed for mature

performed
,rltureless'Today almost all surgeries being
phacoemulsification
or
around the globe is either
techniques in
SICS. We will be comparing these two
this article.

mechanical
cases with hard nucleus where additional
pieces
force is used to chop the nucleus into smaller
those pieces'
and then using phaco power to emulsify
of the above to methods is now being

SICS:

developing
was a modification done to ECCE in the
in
countries after the advent of Phacoemulsification
countries, in order to provide a similar
It

western
suturelesswoundandfastervisualrehabilitationata

,-ri\'y,

incision
lower price2.ln this technique, a 6 mm scleral
and
sclera'
is taken to about half of the thickness of
cornea' and
then a tunnel is made from that depth till
half of
then a small incision is made into the inner
This tricornea, entering into the anterior chamber'
planar incision thus creates a self-sealing valve' 1nl:n
from outside
Can ne opened when pressure is applie-d
inside and
but the lntraocular pressure closes it from
in absence
thus prevents prolapse of intraocular tissue
can
of sutures. The anterior lens capsule is removed
anterior
openermethod; lens is then prolapsed into the
The
chamber and then delivered through this tunnel'

A combination
and Chop'
commonly involved which is called as'Stop
to make 2
Method where the nucleus is trenched
and
halves and then each half is further chopped
emulsified, and is employed in various grade of
manage
cataracts. Chip and Flip method is used to
iitaract
softer cataract and epinuclear plate where the
is hooked to an instrument and flipped continuously
paft of it and
as the phaco probe keeps chipping a
emulsifyin!-it, giving it another';-rame- the Lollipop

IOL is then inserted through the same tunnel'

end is
introduced into the bag and then the corneal
healing
hydrated to provide an immediate sealtillthe
takes Place3'

technique.

capsular
This whole procedure takes place inside the
near
bag and the cataractous material is never brought
the cornealendothelium, thus preventing its damage'
through
The IOL is now injected into the capsular bag
possible
the same smallcornealwound' This is made
folded
by the invention of foldable IOL which can be

Phaco:
a
Dr. Charles Kelman in 1967 had proposed to find

upon itself and then placed into the bag' Recent
advances have brought down the size of corneal
now
incision to below 1.7 mm and thus patients can
resume their normal routine on the day of surgerya'

waytoremovethecataractthroughasmall'2'8-3'2slcsorPhaco:whatstudiessay:

ffi# lt:
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the same wound.ln the current era, the clear corneal [t/eanendothelial ce]l loss was similar in all the three
and
incision is taken in triplanar fashion, but tlre length
groups (P = 0'855)' Meansurgically induced
extentofwoundissignificantlysmallercomparedto astigmatism was 1 '77D (1'61D) in the ECCE group'
SICS, anterior continuous curvilinear capsulorhexis
1l7P (0'95D) inthe SICS group and 0'77D (0'65D) in
as."nuc['us
separated
then
is
d,one. The tens
the Phaco group (P= 0'001)' Less astigmatism was
emulsifie6
cortex in the capsule, and the nucleus is
induced by Phacoemulsification than S ICS and
aspirated
is
then
using phaco (ultrasound) energy and
ECCE''
machine'
by the vacuum pump present in the phaco
Venkatesh et ar. in 2007 cite the lower rate of
Then the cortex is aspirated
infectious endophthalmitis after Phaco thanSlCS6'
perform
to
There are various methods
Venkatesh et al in 2010 concluded that UDVA in the
method
Conquer
and
Divide
like
phacoemulsification

is

I\

E

:# :ff :ff i.1m and fi tril:

ica v n d u ced
lia I lossfollowing
e nd oth e i,:u
a stig matis
ultrasonic
use
to
field
his
in
pioneer
a
was
himself
who
conventional ECCE' SICS and phacoemulsification
ultrasound
use
to
idea
drills in dentistry, Kelman got the
with non-foldableintraocular lens implant in 186 eyes
it
from
aspirate
to
then
and
energy to break the lens
sclerosis of grade 3 or less'
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VeryAdvanced Accomodative lOLs can also be\
implanted which can mimic natural lens
physiology for near vision.

.

Phaco wound by itself produces significantly
less amount of astigmatism as compared to
SICS.

r

With the better phacodynamics of the machines,
even mature cataract cases can now be

'l

operated upon by Phaco.
0ivide and Canquer Technique

r

lt has a faster recovery with the patients getting
back to their normal activity quickly, and it also
reduces the numberof follow-ups required postoperatively.

r

Phaco can also be combined with other
ophthalmic surgeries like Limbal relaxing
inc[.aionc, Femtosecond Laser Assisted
Cataract Surgery(FLACS), Trabeculectomy,
LASIK, Retinal Surgeries etc with good success
rate.

Fham GhcpTechnique

Phaco group, at 6 weeks was 20i60 or better in 99
patients (8i.6%)and 96 patients (82.0%)in the manual
SICS group. The CDVA was20/60 or better in 112
(99.0%) of the Phaco group and 115 (98.2%) of the
SICS group.The time taken to conduct the surgeries
was recorded as being shorter in the manualSlCS
group (8.8 minutes) than in the Phaco group (12.2
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PTOSIS Surgery Made Simple

..
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ABSTRACT
A modified simple technique of frontalls sling by Modified Crawford's technique using non-absorbable suture is
described in a case of congenital ptosis. This technique avoids the use of any special instruments such as the
Reese ptosis knife and Wright needle or silicone rods and is a novel way to create the sling using a 21-G 2inch needle

KEYWORDS: PTOSIS, Crawford's technique, Surgery.

INTRODUCTION:
Ptosis is an abnormal low-lying upper eyelid margin
with the eye in priniary gaze.ltis either congenital or
acquired. Congenital ptosis results usually from

isolated localized myogenic dysgenesis levator
palpebrae superioris. Most cases of acquired ptosis
are of aponeurotic type which may result from
stretching, dehiscence, or disinsertion of the levator
aponeurosis. Myogenic, neurogenic, traumatic,

Passage of the sling material is quite cumbersome
which requires passage of special needles with eye
at the cutting end to pull the material subcutaneously
and then suturing it to the underlying muscles at the
anchor points. We describe a novel way to pass the
non-absorbable suture material which uses a

*
*

mechanical causes are less frequent cause of
acquired ptosis.tll Managem'ent of ptosis is primarily
surgical. ln cases of congenital ptosis which is

+'*.
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covering visual axes, the surgery should be pedormed

as soon as diagnosed to avoid amblyopia and

'
\.-

abnormal head posture. The surgery is performed to
correct the underlying cause of ptosis. ln cases of
acquired aponeurotic ptosis, either muller muscle with
conjunctival resection or levator advancement is
performed, while frontalis sling surgery is performed
in cases with poor levator function causing Ptosislzl,
which is a hallmark of congenital ptosis.talThe modified
Crawf.ordls surgery is the most common frontalis sling
surgery performed worldwide in ptosis.l4l The
procedure involves subcutaneous passage of Nonabsorbable suture or Silicone rods to create a S-point
anchor to uphold the ptosis of upper eyelid.
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21-G Z-inch needle as a railroad for creating the
sling.
PROGEDURE:

Markings:
The centre point of the lid -is marked. Central anchor
point was taken 3 mm away from the lid margin. Two
more marks are placed on the lids equidistant from
the centre point at the medial and lateral ends. The
two brow marks are piaced in such a way that the
lateral one is centred at the lateral and central eyelid

xxxlt, 20t z
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points and the medial one is centred at the central
and medial eyelid points. The forehead frontalis anchor
point is aligned with the central eyelid incision.

SurgicalSfePs;
The three lid incisions of 2 mm size are given, two
brow incisions of 3 mm size are given, and one
forehead incision of 3 mm is given at the marked sites
and subcutaneous pockets of 5x5 mm is made within
the frontalis muscle just above each of the brow
incisions and the forehead incisions. The 21-G needle
is now passed subcutaneously from the lateral eyelid
incision to the central eyelid incision and the 6-0 prolene
suture is passed through the eye of the needle by the

rail-road technique so that it comes out from the hub

and then the needle is removed leaving the suture
material in the subcutaneous plane. The suture is then
passed in similar fashion from the central eyelid-"
incision to the latenal brow incision, to the frontalis
muscle inclsion and then the lateraleyelid incision and
to the lateral brow'incision to the frontalis muscle
completing a triangle and one half of the frontalis sling.
A similarsling is then created on the medial side. Both
half are now tied to each other at the frontalis muscle
and the knot is buried in the pocket created at that
point. All the skin incisions are sutured with 6-0 prolene
in a single simple knot.

Pre-operative

Post-operative

A

'l
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DI$CUSSION:
This is a novel method devised to perform frontalis
sling surgery at a routine setup. The surgery time is
comparable to the conventional method and the postoperatlve result is similar, This method can be used
in peripheral eye care centres to provlde a low-cost
alternative to the conventional methods
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ABSTRACT
Sacrococcygebl teratoma (SCT) is a neoplasm seen in antenatal and neonatal period. lt occurs commonly in
females compared to males. The tumour originates in the sacrococcygeal region and often enlarges to large
extent, becomes vascular and has malignant potential. Management conqists of evaluation and complete
excision of neoplasm and the coccyx. We report here a neonate with a rare type lV SCT with obstructive
uropathy and its successful surgical excision without any morbidity.
Keywo rds : Sacrococcygea
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INTRODUCTION:
Sacrococcygeal teratoma is one of the neoplastic
tumours seen at birth. SCT is benign at presentation
but has malignant potential. Four types are described

alpha-fetoprotein came to normal level and is under
surveillanee. The child is on regular follow up with
clinical examination, USG and estimation of alphafetoprotein levels.

and type lV is the one of rarest, and has only intrapelvic

DISCUSSION:

presence. lmaging studies define the type of SCT.
Complete excision is done to prevent recurrence and
malignant change however these children require
regular follow-up after surgery.
f

CASE REPORT
A 5 month old female neonate presented with abdominal

distension, urinary retention and oedema of lower lims

Saciococcygeal teratomas are most common
teratomas in neonates and infancy originating from
the primodial cells whlch can differentiate into allthree
germ cell layers (totipotent)1. The incidence ranges
from 1 in 20.000 to 40,000 live births, and female to
male ratio of 4:1 2. 10-20%have associated anomalies
such as tracheo-oesophageal fistula, imperforate

and face. On examination the neonate had a
sacrococcygeal mass on perrectal examination

anus, anorectal stenosis, spina bifida,

measuring 12x10x10 cms with varied consistency

common presentation is at birth (90%) and those vuho
present later present with a mass or compressive
symptoms of bladder or rectum or Currarino's traid 2.

(Fig1). lnvestigations like Serum alpha-fetoprotein was
raised, USG & CECT revealed a rcre SCT of type lV

meniningomyelocele and anencephalyl,2. Most

with intrapelvic presence revealed obstructive

Altman et al gave classification: type I being

uropathy. (Fig1). The baby had raised Sr. creatinine of
5.7 mgYo, USG The neonate was prepared for surgery

predominantly extemal, type ll has significant intrapelvic

firstly by abdominal approach the tumour was
dissected after ligating the median sacral artery, the
baby was turned prone, re-prepared and lower pelvic
tumour excised by PSARP approach (Fig2). The newborn required blood transfusion and had an uneventful
post-op recovery" Histopathology revealed complete
exosion with benign mature teratoma. The serum

A*,
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extension, type lll primarily pelvic and abdominal
extension, and type lV being completely presacral
which may present later and with obstructive uropathy
4, Malignancy
is high in type lV, males, older age and
solid tumours. The most common malignant tumours
are of yolk sac and embnTonal carcinoma 1,2.Antenatal

diagnosis can be made as early as 13 weeks of
gestation 2. The differential diagnoses are MMC,

..

approach fortype I and ll is sacral, whereas fortype lll
& lV is abdominal approach first, as done in our case.

lf surgery is delayed, complications like necrosis,

ulceration, infection, haemorrhage and malignant
change ensue. Removal of coccyx is imperative as
failure to remove will lead to recurrenc e in 3T% cases
according to Grossl. lntraoperative deaths are due to
hemorrhagic shock. Surgery alone returns serumAFp
to normal levels, but may persist or increase in residual
tumour, recurrence or malignancy. Any evidence of

malignant elements in excised SCT will need
chemotherapy with cisplatin, etoposide, and bleomycin
1,2.

Recurrence: benign or malignant usually require
redosurgery. Follow-up includes 3 monthly clinical, pR
examination, USG and AFp estimation till 3 years of
age 1,2.Longer follow-up is better as sonre may develop

hoto S

neuropathie bladder or boWel abnormalities later 2.
Long term outcomes depend on afie af diagnosis,
antenatal diagnosis, antenatal problems, gender,

solidity, maturity, type, and age at surgery,
completeness of excision and malignant elements in
the tumour 1,2.
CONCLUSION:
The SCTs especially type lV can present late and with

obstructlve uropathy and prompt investigations and
surgerywith complete excision have excellent results.

Reguiar and iong term follow up with clinical &
investigative evaluation is mainstay of the treatment.
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Editorial

Overcoming Hindrance in Writing Research Article: Advice to Novices
As human civilization emerged, the development of writing
was driven by pragmatic necessities such as recording
history, codifying laws, exchanging information, and
preserving financial accounts. Since then, human memory
and writing became a more dependable method of recording
and presenting transactions in a permanent form.[1] Medical
and scientific writing in English has evolved over more
than a millennium, from its genesis in the Anglo‑Saxon
era to its present‑day position as the “lingua franca”
of science.[2] With this background, we come to know
that anything which is in the form of written script lasts
for decades and eventually helps the new generation as
a reference. In this article, we focus on overcoming the
obstacles of writing scientific research articles.
Basically, writing directly relates as marketing our scientific
products in the form of script. Thus, every researcher
should contribute his/her experimental evidence in the form
of a written manuscript. However, publication has become
an essential aspect of medical and scientific progress.
Innovative advances in human knowledge are transferred to
the external world through publications. Hence, it becomes
essential that this knowledge should be precise, valid,
reproducible, and scientifically beneficial.[3] Many aspiring
clinicians and scientists dream of publishing their work in
high‑impact peer‑reviewed journals. To make these dreams
a reality, it is essential to follow the basic principles of
scientific research and publishing.
Herein, we have discussed few tips which make the task
easy to draft a manuscript. Thus, the writer should keep the
reading audience in mind and draft. It is always important
to choose a unique research topic which is innovative and
bench to bedside. Experimenting the research and hunting
for evidence is one battle and the second is to collate the
evidence in the form of manuscript which really requires
an art.[4] However, one can primarily start with easy steps
and move on to the bigger challenges. Initially, begin with
framing a title for the study, titles are always the brand
name for the product of the research stuff. Reviewers
and editors always look for the titles; hence, the titles
should be precise and catchy. The next step to draft is the
methodology of the study; this is because methodology is
already half‑done job during the experimentation process,
and it just requires a fine tuning to get the methods in an
accurate format. Moving onto the results section, which
is just a replica of the methodology, one has to jot down
the observations recorded during the experiments.[5] Use of
statistics is very important to mention the significance of
the results. The most interesting part of a research paper
is the discussion part, here comes the real challenge to
the authors. Usually, many authors face this section very
difficult to compile. However, one can easily overcome

the tasks by explaining each key points of the research
conducted referring the results of previous studies. Many
journal editors refer good scientific writing which contains
clarity, brevity, and logic. Thus, each paragraph of the
article should be able to stand alone, and yet provide
context to what precedes it and what follows it.[6] Use
simple language and observe the rules of good grammar,
spelling, punctuation, and linguistic style. You must avoid
any irrelevant information, no matter how strongly you like
it. Your research may have involved years of hard work
and many experiments, but the rest of the world does not
need to know about these! Include only the work that is
relevant to the main topic of the paper and the scientific
questions it is addressing. Introduction is the prime part
where you should mention about the previous findings and
highlight the lacuna of the research aspects which you have
touched in your study. Abstract/summary and keywords are
the welcome part for the editors and reviewers; these act
like gate pass to the articles for further reviewing.[7] Thus,
abstract should be to the point and illustrate the research
findings in the most precise way to get the article selected
for further progress. Conclusions, acknowledgement,
conflict of interest, and references are the stuff that would
be drafted at the end. These tips boost the confidence level
of authors to overcome the difficulties hidden in each
aspects of the research article. The course of publishing a
manuscript in a high‑impact peer‑reviewed journal starts
with choosing a significant topic, developing an accurate
study design with statistical power, accomplishing the work
with immaculate integrity and attention to detail, writing
an admirable scientific manuscript, submitting it to the
relevant journal, responding to reviewer comments, and
completing the standard postacceptance checks. Overall,
this editorial article provides a brief overview of manuscript
structure and suggestions to overcome some common faults
associated with manuscript writing.
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Original Article

Laparoscopic Pyeloplasty in Children with Ureteropelvic Junction
Obstruction Associated with Crossing Renal Vessels
Abstract

Introduction: Ureteropelvic junction obstruction (UPJO) is usually intrinsic; however, 15%–52%
may be associated with crossing renal/lower pole vessels. Investigators have demonstrated that
the presence of crossing vessels decreased the success rate of antegrade endopyelotomy. We
prospectively reviewed our series of laparoscopic pyeloplasty in children and analyzed as to
whether crossing vessels affected the morbidity and outcome. Methods: Children <18 years of age
undergoing laparoscopic pyeloplasty for UPJO were prospectively included in the study. Pyeloplasty
was performed anterior to the vessels, and the anastomosis was placed adequately distal to the
crossing vessel. Children were followed up in the postoperative period for urinary tract infection,
and a DTPA renogram was performed after 3 months in all. Results: Twenty (15.74%) children
had crossing renal/lower pole vessels associated with UPJO. The mean age of these children was
11.0 ± years. The mean operating time was 96.15 ± 12.54 min as compared to 76.35 ± 8.16 min in
children with UPJO alone. The mean blood loss was 31.50 ± 6.03 cc as compared to 29.56 ± 4.50 cc
in children with UPJO alone. The mean postoperative hospital stay 51.50 h and 100% of the children
showed improvement of renal function as well as drainage on the postoperative diuretic renogram
done after 12 weeks of surgery. Conclusions: Crossing renal/lower polar is associated with UPJO
in about 15% of children undergoing laparoscopic pyeloplasty. The presence of crossing vessels
significantly prolonged operating time; however, the blood loss, postoperative hospital stay, and
short‑term outcomes were similar to children with UPJO alone.
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Introduction
The exact cause of ureteropelvic
junction
(UPJ)
obstruction
remains
unknown despite investigation along a
number of lines: embryologic, anatomic,
functional, and histologic.[1] Narrowing
of the UPJO may be caused by an
incomplete recanalization process in utero
at the cephalad end of the developing
ureter.[2,3] Partial obstruction can result
from an anomalous number or arrangement
of smooth muscle cells within the upper
ureteral wall causing peristaltic dysfunction.
In the involved segment, the smooth muscle
layer may be hypertrophied or virtually
absent. Rarely, ureteral pleats or folds that
contain all layers of the ureter can act as
valves and cause obstruction.[2,3]
Crossing vessels compressing or distorting
the UPJ may on occasions be the sole
cause of ureteral outflow obstruction. More
commonly, they coexist with other causes
of UPJ obstruction. Aberrant vasculature
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

arising from the renal vessels, aorta, vena
cava, or iliac vessels that supply the lower
pole of the kidney is frequently associated
with the UPJO[3]. Whether causative or
coincidental, 25%–50% of UPJ obstructions
are found to have this relationship.[2,4]
It is very important to note that these
vessels pose a threat of hemorrhage during
minimally invasive procedures designed to
create renal pelvic funneling and relieve
the obstruction at the UPJ. Moreover, these
crossing vessels have also been shown to
be a significant negative prognosticator.
Van Cangh and Nesa[4] demonstrated that the
presence of crossing vessels decreased the
success rate of antegrade endopyelotomy
from 86% to 42%. With long‑term
follow‑up (mean, 6.5 years), the success
rate declined to 33% of those patients
who presented initially with associated
UPJ vessels and underwent this form of
minimally invasive therapy.[5] Laparoscopic
pyeloplasty is being performed at many
centers including ours and the success rates
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closely approach those of open pyeloplasty while offering
the advantages of minimal invasiveness and quick recovery
with minimal morbidity.[6‑8] Laparoscopic pyeloplasty can
also be done easily on patients with UPJ obstruction for
whom surgery with retrograde or percutaneous antegrade
incisions has failed or on those who have an extremely
dilated renal pelvis[9] and otherwise may not be candidates
for endoscopic incisional techniques. Crossing vessels may
also be easily avoided under magnified endoscopic imaging.
However, a small intrarenal pelvis remains a relative
contraindication. We prospectively assessed our series
of laparoscopic pyeloplasty in cases of UPJO associated
with crossing vessels in terms of operating time, bleeding,
intraoperative and immediate postoperative complications,
and short‑term outcome.

Methods
Children <18 years of age undergoing laparoscopic
pyeloplasty for UPJO were prospectively included in
the study. The diagnosis of UPJ obstruction was firmly
established based on history, physical examination,
renal sonography, intravenous urography, computed
tomography [Figure 1a and b], and scintigraphy.
Exclusion criteria included the presence of active urinary
tract infection and very poor renal function (split renal
function <10%). The risks of the laparoscopic operation
were fully explained to the parents of the children, which
included postoperative infection, bleeding, failure of
pyeloplasty, the need to convert to open surgery, damage to
other viscera, and adhesion formation.
Laparoscopic technique
The laparoscopic procedure was carried out under general
endotracheal anesthesia. A Foley catheter and nasogastric
tube were inserted. The patient was placed in a 45° lateral
position and secured to the operating table. The first 5 mm
endoscope port was inserted by open laparoscopy using a
blunt Hasson cannula through the umbilical crease. The
abdomen was inspected in detail so as to plan to insert the
remaining two 3/5 mm instrument ports. Correct placement
a

b

of these ports was critical to the ease of performing the
anastomosis. Occasionally, an extra 5 mm port was placed
for retraction purposes. The peritoneum overlying the
exposed kidney was incised just lateral to and above the
colonic flexure. The loose adventitia around the kidney was
detached from the renal capsule. Once the correct plane
was identified, the renal capsule was traced into the renal
sinus until the renal pelvis was identified. The renal pelvis
was dissected free from the medial side. The UPJ and the
proximal ureter were identified. The adventitia around
the proximal ureter and UPJ was cleared (pyelolysis).
In children who had no crossing vessels, the ureter was
dismembered with a small cuff of renal pelvis, leaving a
1.5–2 cm pyelotomy to reanastomose to the spatulated
ureter [Figure 2]. The lateral wall of the ureter was opened
longitudinally and spatulated for about 1.5–2 cm. The UPJ
and proximal ureter attached at this point to the spatulated
ureter was then excised. The ureteropelvic anastomosis was
performed using a 6‑zero polyglactin suture. The posterior
anastomosis was completed first and a 3 Fr multi‑length
double pigtail catheter was inserted. The anterior
anastomosis was then completed.
In a child with a crossing renal/lower polar
vessels [Figures 2 and 3], the adventitia around the
proximal ureter and UPJ was similarly cleared. A stay
suture was placed on the ureter just distal to the anticipated
future area of spatulation. A second suture was placed
on the renal pelvis 2.5 cm above the level of UPJ,
which allowed traction and maintenance of orientation.
A subfascial dissection of the UPJ was carried out so as
to separate the crossing vessels off the renal pelvis, UPJ,
and proximal ureter. The proximal ureter was dismembered
below the level of UPJ. The renal pelvis along with UPJ
was brought anterior to the crossing vessels. A pyelotomy
was done just distal to the stay suture on the renal pelvis.
Excess of the renal pelvis along with the UPJ was excised.
Pyeloplasty was performed anterior to the vessels, and the
anastomosis was placed adequately distal to the crossing
vessel. A 3 Fr multi‑length double pigtail was similarly
kept across the anastomosis.
The intraperitoneal drain was removed when the drainage
was <5 ml/24 h. The urethral catheter was removed
after 48 h. Oral feeds were started on the appearance
of peristaltic sounds. Children were followed up in the
postoperative period for urinary tract infection. A DTPA
renogram was performed after 3 months in all.

Results

Figure 1: (a and b) CT Urogram showing left‑sided dilated pelvicalyceal
system with a thin rim of renal parenchyma

96

During the study period Jan 2010 to Dec 2015,
127 children (94 males and 33 females) undergoing
laparoscopic pyeloplasty were prospectively included in
the study. Only 20 (15.74%) of these children had crossing
renal/lower pole vessels associated with UPJO. Obstruction
to the UPJ was diagnosed based on intravenous program,
ultrasonography, and diuretic radioisotope renogram in all.
Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017
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a

b

a
c

d

Figure 2: (a) Laparoscopic image showing crossing lower polar vessel with
dilated renal pelvis. (b) Lower polar vessel being dissected so as to free
the ureteropelvic junction. (c) Ureteropelvic junction being dismembered
from the renal pelvis. (d) Proximal ureter being anastomosed to the renal
pelvis anterior to the crossing vessel

Crossing renal/lower pole vessels were suspected in 12 of
the 20 children based on findings on routine ultrasonography
and intravenous program. Renal angiography was done in
only two of these cases.
The age, gender, duration of surgery, and operative blood
loss of the children undergoing laparoscopic pyeloplasty was
shown in Table 1. Crossing vessels were identified in 20 of
these children (right side 11 and 9 on the left side). In three
of these 20 (15.74%) children, the crossing vessels were the
main renal vessels, whereas in the remaining 17 children,
the crossing vessels were the lower polar vessels.
In none of the children, was it necessary to convert to open
procedure. The peritoneal drain was removed after 36 h
and the children were fed orally within 12 h of surgery.
None of the children experienced postoperative fever or
vomiting. The urethral catheter was removed 48 h after
surgery.
All children were followed up, the double J stent was
removed 6 weeks later, and a radioisotope renogram was
done 12 weeks after surgery. The follow‑up ranged from
18 to 72 months. Urine examination done at 12 weeks
after surgery showed no active infection/bacteria in any
of the children. There was reduction in the size of the
renal collecting system as imaged on ultrasonography
in all children. Diuretic renogram done at around
12 weeks showed improvement as well as good drainage
in 95.32% (102) of children with UPJO alone in
comparison with 100% (20) in children with associated
crossing vessels. The remaining five children in the
UPJO alone group had no deterioration of function and
were asymptomatic. The split renal function as well
as drainage showed improvement on renograms done
later at 6 and 12 months after surgery in all these five
children [Table 2].
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Figure 3: (a) Dissected ureteropelvic junction seen crossing the main
renal vessel. (b) Proximal ureter being dismembered from the renal pelvis

Table 1: Intraoperative parameters and hospital stay
UPJO
alone

Number of children
107
Age
7.18±3.65
Male/female
82/25
Duration of surgery (min)
76.34±8.11
Blood loss (cc)
29.56±4.48
Conversion to open
‑
Postoperative hospital stay (h) 50.22±9.59
UPJO = Ureteropelvic junction obstruction

UPJO with
crossing
vessels
20
11.0±3.37
12/8
96.15±12.22
31.5±6.87
‑
51.50±8.02

P

‑
<0.0001
‑
<0.0001
0.0974
‑
0.5773

Table 2: Postoperative follow‑up and renal function
UPJO
alone (107)

Urine examination positive for
‑
bacteria (12 weeks)
Reduction of dilated renal pelvis on
100%
ultrasonography at 12 weeks
Improvement of renal function on
95.32% (102)
diuretic renogram at 12 weeks
Improvement of renal function on
100%
diuretic renogram at 6 and 12 months
UPJO = Ureteropelvic junction obstruction

UPJO with
crossing
vessels (20)
‑
100%
100% (20)
‑

Discussion
The renal pedicle classically consists of a single artery
and a single vein that enter the kidney through the renal
hilum[10]. These structures branch from the aorta and
inferior vena cava just below the superior mesenteric
artery at the level of the second lumbar vertebra. The vein
is anterior to the artery. The renal pelvis and ureter are
located farther posterior to these vascular structures[10]. An
aberrant, accessory, or early‑branching lower pole vessel
is commonly associated with an extrinsic cause of UPJ
obstruction. These vessels pass anteriorly to the UPJ or
proximal ureter and contribute to mechanical obstruction.
Reported incidences of UPJ obstruction secondary to
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vascular compression have varied between 15% and 52%.[1]
This a major cause of UPJ obstruction in adults. Whether
the aberrant vessel causes the obstruction or is a covariable
that exists along with intrinsic narrowing is unclear.[1]
The evaluation of a hydronephrotic kidney commonly
begins with either renal sonography, CT scan of the
abdomen/pelvis, and/or an intravenous pyelogram.
Dilation of the intrarenal collecting system does not
necessarily mean obstruction or increased renal pelvic
pressures. A radionuclide renal scan with an added
diuretic phase (e.g., Mercaptoacetyltriglycine (MAG‑3),
diethylenetriamine‑pentaacetic acid) is often necessary
to determine the significance of renal pelvic dilation in
terms of functional compromise. Surgical intervention is
warranted when deterioration of renal function is evident
and/or when the associated symptoms are progressive
or severe. The goal of treatment is to improve renal
drainage, maintain or improve renal function, and aid in the
resolution of symptoms.[3]
During the past two decades, urologists have been using
minimally invasive imaging techniques such as helical
CT angiography (HCTA) to visualize crossing vessels.
In a series of 24 consecutive patients with symptomatic
UPJ obstruction, 11 of 24 patients were found to have
crossing vessels with HCTA visualization.[11] Of those
patients, 5 were treated with either laparoscopic or open
pyeloplasty, which revealed 100% concordance with the
HCTA findings.
Minimally invasive approaches in the repair of UPJ
obstruction
include
endoscopic
approaches
such
as
endopyelotomy
and
pyeloplasties
performed
laparoscopically[1,6‑8] or with the assistance of the
da Vinci robotic system[12] (Intuitive Surgical,
Sunnyvale, CA). Laparoscopic pyeloplasty has gained in
popularity, and several recent series have reported a success
rate of >95%.[1,6‑8] Apart from the usual advantages of
minimal morbidity and shorter hospital stay, laparoscopic
procedures have the advantage of a magnified view, which
helps in better visualization of crossing vessels. Chen
et al.[13] reported their results from 57 patients, 50 with
primary and 7 with secondary repairs after failing other
minimally invasive forms of therapy. The mean operative
time was 4.3 h, and the mean hospital stay was 3.3 days.
The investigators reported that 30 (53%) of 57 patients had
crossing vessels that were avoided.
Türk et al.[14] reported their experience of 49 consecutive
pyeloplasties that were all laparoscopically performed with
an intracorporeally sutured anastomosis. Crossing vessels
were noted in 57.1% of the patients (28/49). In all cases,
the vessels were crossing anterior of the UPJ. The authors
noted that not in every case, the vessels were the original
reason for obstruction. They believe that a ballooned renal
pelvis (because of intrinsic stricture) could drape over
the anterior crossing vessels and result in angulations
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that could worsen the obstruction. Either way, the vessels
are important and could be the reason for surgical
complications or procedure failure. The authors advise that
if anterior crossing vessels were present, the UPJ was to
be dismembered and transposed ventral to the vascular
structures. This maneuver would prevent a potential
compressive impact of the vessels to the new anastomosis.
Our study clearly reveals that the presence of crossing
renal/lower pole vessels was not associated with increased
blood loss or any other complication during laparoscopic
pyeloplasty as compared to children without crossing
vessels. However, the presence of crossing vessels
significantly (P < 0.0001) prolonged the operating time.
This could be due to increased and careful dissection
needed around the vessels. Postoperative complications and
outcome of surgery were similar in both the groups.
Gundeti et al.[15] reported an alternative technique
of
laparoscopic
transposition
of
lower
pole
vessels (the vascular hitch) in pediatric patients. A select
group of pediatric patients with moderate hydronephrosis
with no calyceal dilatation and a well‑preserved cortex,
poor renal drainage with preserved split function, and
lower pole crossing vessels were included for this
procedure. Intraoperative criteria included a normal ureter
and ureteropelvic junction with peristalsis. Nine boys
and 11 girls aged 7–16 years (mean age 12.5) underwent
laparoscopic transposition of crossing vessels, including
3 with da Vinci® robot assistance. The mean operative
time was 90 min (range 47–140). The median hospital
stay was 24 h. No ureteral stents or urethral catheters
were placed intraoperatively. At a mean follow‑up of
22 months (range 12–42), 19 of 20 patients (95%) had
been successfully treated. One patient who had recurrent
pain underwent successful laparoscopic pyeloplasty.
Nerli et al.[16] reported on a 9‑year‑old child with
UPJO associated with crossing lower pole vessels, who
underwent laparoscopic transposition of the crossing
vessels. Postoperatively, the child had persistent UPJO and
was symptomatic. The child was reassessed and underwent
standard laparoscopic transperitoneal Anderson–Hynes
pyeloplasty. Repeat DTPA scan revealed improved drainage
and the child became asymptomatic. The authors raise a
word of caution that there could be a concurrent intrinsic
factor along with crossing renal vessels, and at present,
there are no imaging techniques which could identify these.

Conclusions
Crossing renal/lower pole vessels are observed in 15% of
children undergoing laparoscopic pyeloplasty for UPJO.
Crossing vessels significantly prolong operating times due
to the careful dissection that is required. The blood loss and
hospital stay are similar to those children without crossing
vessels. The short‑term outcome was good as assessed on
radioisotope renogram in these children.
Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017
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Case Report

Partial Nephrectomy for Renal Cell Carcinoma: Operative Steps
Abstract

Open partial nephrectomy (PN) is the standard technique for organ‑sparing resection of renal tumors.
PN traditionally was done (if technically possible) in patients with renal cell carcinoma in a solitary
kidney, if bilateral tumors are present, in chronic renal insufficiency or for patients with hereditary
renal cell carcinoma. Today, indications for PN have considerably widened to include most renal
masses that can be safely and completely removed independent of their size.
Keywords: Partial nephrectomy, renal cell carcinoma, kidney sparing, operative steps

Introduction
Historically, partial nephrectomy (PN)
was performed under restricted, essential
conditions for patients with a tumor
in a solitary kidney, bilateral kidney
tumors, or for patients with chronic
renal insufficiency due to intrinsic renal
dysfunction or calculus disease. Due to the
increased use of cross‑sectional imaging for
nonspecific musculoskeletal or abdominal
complaints or during unrelated cancer
care, approximately 70% of renal tumors
are now detected incidentally at a small
size (<4 cm).[1] Although the traditional
radical nephrectomy (RN) was liberally used
to resect these small tumors in patients with
a normal contralateral kidney, the realization
that at least 20% of these tumors were
benign and 25% were indolent coupled with
equivalent oncological outcomes whether
RN or PN was performed, lead to the current
era of kidney‑sparing or nephron‑sparing
surgery.[1] Recent data associating RN
with the development of chronic kidney
disease (CKD), cardiovascular morbidity,
and worse overall survival when compared
to PN have led to the recommendation by
the 2009 American Urological Association
Guidelines Committee that PN should be
performed whenever technically feasible for
the management of the T1 renal mass.[1]

Case Report
A 42‑year‑old male presented to the
uro‑oncological services of the hospital with
vague abdominal complaints. Abdominal
ultrasonography revealed a left‑sided renal
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mass lesion. Computed tomography (CT)
scan confirmed a left‑sided mid‑polar mass
of about 5 cm in diameter [Figure 1a and b].
A clinical diagnosis of renal cell carcinoma
was made, and the patient was posted for
partial cystectomy. PN was done under
general anesthesia.
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Preoperative assessment and surgical
planning
Medical comorbidities especially affecting
the cardiovascular system and kidney were
investigated in detail. History of heavy
cigarette smoking, hypertension, diabetes,
and coronary artery disease was noted in
detail, and a detail physical examination
was performed preoperatively. These factors
are known to contribute to perioperative
complications and may also be etiological
factors in the development of kidney cancer.
Cardiac status was evaluated by performing
echocardiogram, stress test, and carotid
duplex studies. In addition, estimated
glomerular filtration rate was calculated as
it is well known that approximately 26% of
patients undergoing PN have CKD which
they were unaware of.[2]
A careful evaluation of all imaging pictures
was done. It is very important to note
that a renal mass should not be operated
without a noncontrast CT image to rule out
the possibility of detecting macroscopic
fat indicative of angiomyolipoma[3] and
a contrast‑enhanced study (magnetic
resonance imaging, CT, or renal perfusion/
excretion scan) indicating bilateral renal
function. “Renal protocol” CT imaging,
consists of 3 imaging sequences including
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Figure 1: (a and b) Computed tomography scan shows a left‑sided mid‑polar
mass of the size 5 cm × 5 cm

precontrast, corticomedullary phase, and late nephrogenic
excretory phase, provides a high degree of diagnostic
accuracy in diagnosing renal cortical tumors (100%
specificity, 95% sensitivity)[4] but cannot determine if
the mass is benign or malignant. Ultrasound can fully
characterize cystic lesions and serves as an effective
template for intraoperative ultrasound which can be highly
effective in locating small subcortical renal tumors.
Technique of open partial nephrectomy
An effective flank incision is the supra‑11th rib “mini‑flank”
retroperitoneal approach which provides rapid and
excellent exposure to the kidney without the need for
a rib resection.[5] With the patient in the standard flank
position [Figure 2], a 8–10 cm extraperitoneal incision is
performed between the bed of the 10th and 11th ribs. The
latissimus dorsi, external oblique, and internal oblique
muscles are transected, and the transversus abdominis is
divided in the direction of its fibers while preserving the
intercostal neurovascular bundle. Using blunt dissection,
the peritoneal cavity is mobilized medially, the perinpehric
soft tissues laterally, and the diaphragmatic fibers and
pleural superiorly. A small incision in the plane between
the soft tissues overlying the psoas muscle and Gerota’s
fascia is then bluntly developed exposing the kidney,
ureter, and ipsilateral great vessel (vena cava, aorta).
The Bookwalter retractor (Codman and Shurtleff, Inc.,
Raynham, MA, USA) is placed using the bladder blade
attachment to retract the 10th rib and rib cage superiorly,
while the short right angle blade retracts the 11th rib
inferiorly. A malleable blade retracts the peritoneal cavity
and its intestinal contents medially. Careful dissection is
conducted to isolate the ureter, renal artery, and renal vein,
each of which is surrounded by a different colored vessel
loop. On the left side, division of the gonadal vein and
adrenal vein liberate the renal vein more fully, facilitate
identification and isolation of the renal artery, and allow
for substantial upward mobilization of the renal hilum and
easy access to the entire kidney. Dense lymphatic vessels
that commonly surround the renal artery are ligated and
divided further facilitating upward mobilization of the
kidney which allows a decrease in venous bleeding during
the tumor resection and allows easy identification and
Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017

Figure 2: Standard flank position

repairs of rents in renal sinus veins. After the renal hilum
has been fully dissected, the upper pole of the kidney is
separated from the adrenal using blunt dissection between
the two, and perforating vessels and soft tissues are ligated
and divided. With the kidney completely mobilized, careful
palpation and inspection of its entire surface are performed
to confirm the presence of the tumor and seek any satellite
lesions.
All preoperative imaging is available in the operating
room, and intraoperative ultrasound is routinely utilized to
confirm the presence of the tumor, seek satellite lesions,
and assess the proximity of the tumor to intrarenal veins
and to determine if there is an intrarenal vein thrombus or
tumor encroachment upon the renal collecting system.[5]
Occasionally, a polar segmental artery may feed the exact
tumor‑bearing area of the kidney. Ligation and division
of this artery allow for a “regional ischemia” and precise
resection with little damage to nontumor‑bearing kidney.
When there is a completely intrarenal tumor without any
evidence on the renal cortical surface, measurements
from each pole of the involved kidney in millimeters are
made using the preoperative CT scan with subsequent
corresponding marks made on the renal cortex; the position
of the endophytic tumor is then confirmed precisely with
the intraoperative ultrasound. For a purely exophytic tumor
or in a patient with significant underlying CKD, resection
of the tumor without renal artery occlusion is carried
out.[6] For other patients with large, endophytic, or perihilar
tumors who require renal artery occlusion, renoprotective
measures including mannitol infusion (12.5 g/200 ml of
normal saline) and ice slush are routinely used. It is no
longer necessary to place the kidney in a plastic bag before
ice slush placement since the small surgical mini‑flank
incision does not lead to patient hypothermia. In no cases
of open PN is renal artery occlusion used without such
renoprotective measures recommended (warm ischemia).
Once the tumor is isolated with its surrounding perinephric
fat, the renal cortex is scored with a 1 cm margin using
the electrocautery [Figure 3]. Sharp scissor dissection is
utilized with a careful eye to keep the plane of surgical
dissection within the renal cortex (pink kidney tissue) and
not get too close to the renal tumor and its pseudocapsule.
If dissection is too close, readjustment to a deeper plane of
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dissection is made. Once the renal sinus is entered beneath
the tumor, 3–0 absorbable sutures are used to close any
open small veins and arteries or breaches in the collecting
system both to secure these structures and provide upward
traction on the kidney. A later search for venous bleeding
can be accomplished by simply dropping the kidney into
the wound and then raising it again.
Once the specimen is delivered, it is carefully inspected
to be certain that the lesion is intact and that there is a
complete covering layer of kidney and soft tissue. The deep
tumor surgical margin is marked with a silk suture to orient
the specimen which is then delivered to the pathology
department fresh and in sterile condition. Frozen section
of the deep margin and specimen can provide immediate
reassurance to the surgeon and family, but a final
pathological diagnosis of the renal cortical tumor may not
be available by frozen section due to the need to perform
immunohistochemical or cytogenetic analysis. With the aid
of ×2.5 loupe magnification, defects in collecting system
and small vessels are easily identified and closed/ligated
using 3–0 or 4–0 absorbable suture with special care taken
to separately repair veins and arteries and avoid large
bulky deep bites into the renal sinus which could cause an
iatrogenic arteriovenous fistula or pseudoaneurysm.
Endophytic tumors can emanate from elements of the
renal cortex facing the renal sinus and be impalpable.
Intraoperative ultrasound is essential to precisely locate the
tumor and plan the nephrectomy incision. Cold ischemia
with ice slush is utilized. Access to the renal sinus is
achieved by going through the cortex preferably in avascular
plane (Brodel’s line) whereupon the renal tumor is palpated
and carefully resected with care being taken not to get too
close to the tumor or enter its pseudocapsule. Following
ligation of all renal sinus vessels and collecting system
repair, the argon beam coagulator [Figure 4] is used on the
parenchymal surface and perinephric fat, and hemostatic
agents such as FloSeal (Baxter, Deerfield, IL, USA) and
Surgical packing (Johnson and Johnson, New Brunswick,
NJ, USA) are then placed in the resection cavity. Zero
chromic blunt‑tipped liver sutures are then placed between
pledgets of surgicel to reapproximate the edges of renal
cortex and close the resection cavity [Figure 5]. The renal
artery is unclamped, and gentle pressure over the entire
kidney is utilized for 3–5 min. If no bleeding is observed
and the collecting system was entered, a closed suction is
placed through a separate stab wound in the retroperitoneal
space in a dependent position posterior to the kidney. For
exophytic tumors excised [Figure 6] completely without
entry into collecting system, the drain can safely be
omitted. If oozing from the resection bed persists, another
5 min period of gentle compression is applied. If brisk
arterial bleeding is observed, inspection of the surgicel bed
and ligation of the bleeder is performed. Reclamping of
the renal artery is avoided to prevent reperfusion injury to
the kidney. The surgicel incision is closed in 2 layers using
112

Figure 3: A 5 mm margin created around the exophytic tumor and the tumor
excised with sharp dissection

Figure 4: Following excision of the tumor, the bed is sprayed with argon
beam coagulator

Figure 5: The parenchymal margins approximated over surgicel

# 1 polydioxanone, and the skin incision is reapproximated
using 4–0 absorbable sutures in a subcuticular fashion.
Postoperatively, the patient had an uneventful recovery.
Histopathological examination of the tumor features
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ABSTRACT

Introduction: The presence of normal testes bilaterally plays an important role in the normal psychological development of
young males. Absence of an intrascrotal testis can be found in adolescents/teens caused by agenesis, failure of normal testicular
descent, or surgical removal following trauma, torsion, infection and testicular cancers. Testicular prosthesis insertion (TPI)
may be offered for cosmetic or psychological purposes to such patients. We retrospectively reviewed our series of young males
who had undergone testicular prosthesis insertion.
Materials & Methods: This retrospective study was based on a cohort of adolescent/teen males who underwent insertion
of testicular prosthesis (TPI) at our hospital. Data on the age, indication, pre-operative history, size of prosthesis, operative
details, and post-operative complications were extracted from case records and OPD (Out Patient Department) cards.
Results: In all a total of 27 adolescents/teens underwent insertion of testicular prosthesis. The “wink” incision (supra-scrotal)
was used for placement of prosthesis in 18 (66.6%) patients. and the inguinal incision in 9 (33.3%). Extra small sized saline
filled prosthesis was used in 6 patients, small size in 19 patients and medium sized in 2 patients. 85.18% felt that it would have
been better if the implant was offered at the time of the initial surgery. Twenty five (92.5%) patients thought that having the
appearance of two testes in the scrotum was important to them. The results of the questionnaire showed that 81.4% (22) of
those who received a prosthesis felt they had an excellent or good result.
Conclusions: Testicular prostheses insertion is technically a simple procedure using either a supra-scrotal or inguinal
incision and is associated with low complication rates. Adolescents/teens would like the procedure to be offered at the time of
orchidectomy. Most ±patients felt they had an excellent or good result.
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INTRODUCTION

There are very few quality of life studies reviewing
the outcomes of testicular prosthesis insertion. This is
surprising as improvement in body image is the only
real indication for insertion of testicular prostheses.
Lynch et al3 in a study of 19 patients suggested that most
men were happy with their implants and body image.
Adshead et al. found that 91% of patients who replied
to their questionnaire felt it was extremely important to
be offered an implant at the time of an orchidectomy[4].
This study also showed that 73% of those who received
a prosthesis felt they had an excellent or good result;
however, 23% were dissatisfied because of the shape or
position of the prosthesis4. Incrocci et al. documented that
68% of their patients reported a significant improvement in
body appearance with only one patient (5%) dissatisfied5.
We retrospectively reviewed our series of adolescents/teens
who had undergone insertion of testicular prosthesis and

Testicular loss arises following orchidectomy for
reasons such as torsion, mal-descent, trauma, infection
or malignancy. Testicular absence is commonly seen in
cryptorchidism from either an undescended or ectopic
testis. It may also be a result of testicular agenesis or atrophy
following intra-uterine torsion (vanishing testis syndrome).
The absence of a testis from the scrotal sac represents a
psychologically traumatic experience in males of any age
from childhood to the elderly[1]. In such situations patients
may at some stage, request the implantation of an artificial
testis for cosmetic or psychological reasons1, 2. This is more
likely in patients who have lost a testis compared to those
born with an absent testis. Female-to-male trans-sexuals
may also seek testicular prosthesis as part of their gender
reassignment surgery.
Personal non-commercial use only. XHA copyright © 2017. All rights reserved
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report the indications, choice of prosthetic size, incision
and complications.

made by the patients together with their parents. In all
these cases the suggestion was made by the treating team.
The size of the prosthesis was also made in-consultation
with the children and their parents. All the affected
children were school/college going and understood
about the importance body image. The “wink” incision
(supra-scrotal) was the most commonly (66.6%) used
for placement of prosthesis in 18 patients (Figure 1).
The other incision which was alternatively used was
the inguinal incision (33.3%). Extra small sized saline
filled prosthesis was used in 6 patients, small size in 19
patients and medium sized in 2 patients. The size of the
opposite testis was used as a rough guide. Prosthesis
were kept in antibiotic solution prior to their insertion
in all patients (Figure 2) No major intra-operative or
post-operative complications were noted. Post-operative
pain/discomfort beyond one week of surgery was noted
in three patients, however this subsided on its own within
the next 15 days.

MATERIALS & METHODS
This retrospective study was based on a cohort of
adolescent/teen males who underwent insertion of testicular
prosthesis (TPI) during a 15 year period (Jan 2001 – Dec
2015) at our hospital. Data on the age, indication, preoperative history, size of prosthesis, operative details, postoperative complications were extracted from case records
and OPD (Out Patient Department) cards. This study was
approved by the institutional research ethical board and
was conducted with accordance to the hospital regulations.
All these patients were invited to answer a questionnaire
(Appendix I) during the follow-up period at-least six
months following the surgery. The questionnaire was
anonymous and comprised 10 questions covering two
main areas. First, the reasons for accepting an implant; and
second his satisfaction with the size, position, feel, shape
and overall comfort.

None of the patients reported extrusion of the
prosthesis. Traumatic rupture was also not noted in
any of the patients. Long term scrotal pain/orchalgia
occurred in two patients, however the discomfort was
mild and needed no active treatment or medications.
Upward migration of the prosthesis was not noticed
in any patient, probably as the prosthesis was placed
in dependent scrotal position and the scrotal neck was
approximated with suture following insertion of the
prosthesis.

Statistical analysis was performed using Statistical
Package for the Social Sciences software SPSS Inc.
Version 20.0. Chicago. We used the chi-squared test for the
groups to determine the odds ratios (ORs).
RESULTS
In all a total of 27 adolescents/teens underwent
insertion of testicular prosthesis in a 15 year period
ending December 2015. The reason for orchidectomy
or absence of testis was as shown in Table 1. The most
common indications for orchidectomy were undescended
atrophic testis or torsion. The mean age of patients at the
time of surgery was 13.43.13± years. The indication for
orchidectomy or reason for absence of testis was similar
in children both less than and more than 13 years of age.

All the 27 patients answered the questionnaire and felt
that it was extremely important to be offered an implant,
and 85.18% (23) felt that it would have been better if
the implant was offered at the time of the initial surgery.
Twenty five (92.5%) patients thought that having the
appearance of two testes in the scrotum was important
to them. The results of the questionnaire showed that
81.4% (22) of those who received a prosthesis felt they
had an excellent or good result. All these 22 patients
felt that the prosthesis was right in size, shape, weight,
position and comfort. The remaining 5 patients felt that
they had an average result and expressed that the feel
of the testis was not satisfactory. However none of the
patients wished to have the prosthesis removed.

The procedure of insertion of testicular implant
was performed at a later stage and not concurrently
with orchidectomy in all the patients. The time interval
between the orchidectomy and TPI was around 12
months. The decision for insertion of prosthesis was
Table 1: Reasons for absence of testis
Reason for absent testis

< 13 years

≥13 years

Testicular torsion

4

7

Undescended testis with atrophy

4

3

Vascular complication following orchidopexy

1

1

Vanishing testis

3

1

Orchidectomy for trauma
Unknown

1
1
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DISCUSSION
The appearance of the male scrotum is an
important issue to most men and there is good
evidence that for most males, presence of one testis is
not enough to retain normal psychosexual function4.
The absence of a testis from the scrotal sac represents
a psychologically traumatic experience in males of
any age from childhood to the elderly6. Testicular
prosthesis placement is a useful important adjunctive
reconstructive therapy for managing adolescents/
teens with testicular loss or absence. Though these
prostheses are functionless, experience has shown
that they are extremely helpful in creating a more
normal male body image and in preventing/relieving
psychological stress in males with a missing testicle7.
A silicone-shell liquid silicone filled prosthesis was
introduced by Lattimer et al. in 19738. This prosthesis
was the first to have a more natural, compressible feel
and was widely used over the next 20 years. In 1993
concerns emerged regarding the safety of silicone
implants of all types due to a suspicion of associated
connective tissue disorders , and the U.S. Food and
Drug Administration (FDA) mandated cessation of
manufacture of all implants till further documentation
of their safety and efficacy was confirmed7. For the next
several years testis implants were not manufactured
and therefore were unavailable for implantation for
pediatric and adult patients. A 5-year multicenter,
prospective clinical trial of a new saline filled silicone
shell testis prostheses was undertaken in 18 centers
across the U.S.9 , including both men and boys missing
one or both testis. Among 149 patients (76 pediatric)
who completed the study, there was no evidence
confirming any symptoms of autoimmune disease
during the study. Major complications included device
extrusion in three patients (2%) and device migration
in one (0.7%). All extrusions occurred in pediatric
patients having prosthesis placement through a scrotal
incision. The reoperation rate was 2% for these issues.
Minor complications reported were discomfort or
pain (9% overall, but only 2% was deemed devicerelated pain), allergies or sinusitis (5%), scrotal
swelling (3%) and hematoma, numbness, keloid and
mild prosthesis migration. No patient was noted to
develop a connective tissue disorder clinically or by
questionnaire during a 1 year follow-up[9]. Overall
this study demonstrated significant increases in wellbeing in the implant patients (“improved self- esteem,
physical attractiveness and behavior and feelings
during sexual activity”). Amongst the pediatric
patients in particular, statistically significant evidence
of improvement over baseline evaluations was seen
in the Rosenberg Self- Esteem Scale9. The study
concluded that the saline filled, testis prosthesis was
safe and well tolerated. In addition, the study showed

Figure 1: Post-operative image after left testicular prosthesis
insertion in previously operated right orchidopexy patients.

Figure 2: Testicular prosthesis kept in antibiotic solution prior
to insertion.
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CONCLUSION

that by validated self-esteem measures there is an
improvement in quality of life in patients who receive
such implants9 .

Testicular prostheses insertion is technically a simple
procedure using either a supra-scrotal or inguinal incision
and is associated with low complication rates. Adolescents/
teens would like the procedure to be offered at the time of
orchidectomy. Most patients felt they had an excellent or
good result.

All adolescents/teens should be offered the choice
of a prosthesis, preferably inserted at the initial
orchidectomy4. This was expressed by 92.5% of the
patients in our study. The patients in this study also
felt that it was very important to counsel and offer the
option of prosthesis. Most of the patients (81.4%) were
satisfied with their prosthesis, but there is certainly
room for improvement. The authors believe that
these adolescents/teens be given the opportunity to
physically examine and choose their implant, to avoid
dissatisfaction with size, shape and weight. As done in
our series, care must be taken to prevent the implant
from being too high in the scrotum. The prosthesis
should be placed in the most dependent position of the
scrotum and the neck of the scrotum must be closed
so as to prevent the upward migration of the implant.
Presently available implants are less elliptical as the
size increases. The length-to-width ratio decreases
from small to large such that the large implant (mostly
used in adults) is rounder. This could also be the reason
of dissatisfaction in some patients in whom large size
implants are used.
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Abstract
Introduction: The indications for laparoscopic ureteroureterostomy in children include proximal ureteral stricture, retrocaval ureter, ureteral endometriosis,
proximal ureteral obstruction, ureteral ectopia and some duplication anomalies of the urinary tract and iatrogenic or traumatic injuries of the proximal 2/3rd
of the ureter. We report our experience with laparoscopic Ureteroureterostomy in children.
Materials and methods: We retrospectively reviewed the hospital case records of all children who underwent laparoscopic ureteroureterostomy at our
hospital.
Results: During the study period, Laparoscopic ureteroureterostomy was performed in 18 children. The mean age of the children was 7.5±3.77 years
(range 2 to 16 years). The average time for surgery was 90 minutes. There were no major intra-operative complications including bleeding. At a mean followup of 33 months, all children were asymptomatic, and postoperative USG demonstrated significantly reduced dilatation of pelvicalyceal system in all children.
Conclusions: LIUU is a safe, feasible and effective technique in the management of proximal ureteral obstruction/strictures, retro-caval ureters and
duplication anomalies in children. It can be performed with minimal morbidity, blood loss, postoperative pain and excellent outcome.

ABBREVIATIONS
RCU: Retrocaval Ureter; IVP: Intravenous Urography; CT:
Computerized Tomography; MRI: Magnetic Resonance Imaging;
INR: International Normalized Ratio; TP: Trans Peritoneal; DJ:
Double-J; UU: Ureteroureterostomy; UPJ: Ureteropelvic Junction;
RAL: Robot-Assisted Laparoscopy

INTRODUCTION

In the last 30 years, there has been a revolution in the
urological techniques that; traditional open surgery has been
largely replaced by endoscopic and laparoscopic techniques.
This radical leap has gained widespread acceptance due to welldocumented advantages of minimally invasive surgery. Since the
introduction of laparoscopy in the field of urology, the number of
surgeon’s actively practicing laparoscopy has steadily increased.
It is well acknowledged that laparoscopy provides surgical
outcomes similar to those associated with open surgery [1]. This
reason alone is responsible for many centers and clinics adapting
to this change. The indications of laparoscopy have dramatically
expanded over the years, because of its clear advantages over
open surgery, in terms of morbidity, pain, cosmesis and early
return to activity [2].

The indications for laparoscopic ureteroureterostomy
include iatrogenic or traumatic injuries of the proximal 2/3rd of
the ureter, proximal ureteral stricture (due to stone, radiation,
inflammation), retrocaval ureter (RCU) presenting with
reduced ipsilateral kidney function or symptomatic, ureteral
endometriosis, proximal ureteral obstruction (crossing vessels,
neoplasia, aberrant ureteral position, valves), ureteral ectopia
and some duplication anomalies of the urinary tract (functioning
upper pole hydronephrosis without ureterocele). Imaging
modalities such as intravenous urography (IVP), computerized
tomography (CT) urography, magnetic resonance imaging (MRI)
are necessary to demonstrate the exact site of ureteric problem
or intrinsic or extrinsic pathology leading to hydronephrosis.
However if these imaging modalities are inconclusive then
a cystoscopy and retrograde pyelography may be useful to
demonstrate thepathological process.

Chandrasekharam and Jayaram [3] reported on their
experience on ipsilateralureteroureterostomy in infants and
children and opined that, it was a good minimally invasive
surgical option in obstructed duplex ureters and that it could
be effectively performed with minimal blood loss, minimal
postoperative pain, excellent cosmesis and good success. We
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report our experience with Laparoscopicureteroureterostomy in
children.

MATERIALS AND METHODS

We retrospectively reviewed the hospital case records of
all children who underwent laparoscopic ureteroureterostomy
at our hospital. This study was undertaken with permission
obtained from the Institutional/University ethical committee.
All children underwent routine preoperative laboratory tests,
including total blood count, kidney function tests, and coagulation
tests such as, prothrombin time, partial thromboplastin time,
and international normalized ratio (INR)]. Imaging modalities
included ultrasonography, CT (Figure 1a & 1b) and MR Imaging
(Figure 2a).

Preoperative auxiliary instrumentation

Laparoscopic ureteroureterostomywas performed with the
transperitoneal (TP) approach. Preoperatively a cystoscopy
was done and a double-J (DJ) stent was inserted on the side to
be operated. In case of ureteric strictures or obstruction in the
ureteral segment, the DJ stent was inserted, after cystoscopy,
close to the obstruction as possible. This method helped to
identify the pathological ureteral segment.

Laparoscopic
nique

ureteroureterostomy-Surgical

tech-

The principles of laparoscopic ureteric reconstruction are no
different from those established for open surgery. These include
ensuring good vascular supply on both ureteric ends with care
to preserve the adventitia, complete excision of pathological
lesions or nonviable tissue, good drainage with stenting and a
wide spatulated and adequate ureteric end to end tension-free
anastomosis of mucosa to mucosa [4].

A Foley’s urethral catheter was inserted and the child was
secured in a modified flank position over the kidney break at a 4560 ̊ angle. A Veress needle is used to create a pneumoperitoneum
and a 10-mm camera port was inserted at the level of umbilicus
just lateral to the rectus abdominis muscle. On the occasion that
the child was slim; umbilicus was used for this purpose. For the
right sided LUU, a 5-mm and a 10-mm port were inserted at the
1/3rd caudal and 1/3rd cranial points along a virtual line between
xiphoid process and anterior superior iliac spine. Whereas, in
case of left sided LUU, 5 and 10-mm port were inserted vice versa.

Figure 2 (A) – MRI images showing a proximal ureteric narrowing
on the left side.] (B)-retrograde pyelogram (Pre-operative) showing
dilated upper ureter with proximal ureteric narrowing and poor
drainage.

After proper port placement, the line of toldwas incised and
the colon was deflected medially to provide exposure of the RP
(retroperitoneal) structures including inferior vena cava, ureter,
gonadal vein, duodenum and renal pelvis on the right side; ureter
and gonadal vein on the left side. Subsequently, the ureter was
found with proper RP dissection and problematic segment was
visualized (Figure 3). This problematic ureter was then resected,
making sure to reach healthy, well vascularized ureteral ends. In
situations where-in the injury was due to thermal injury, then
wide debridement was done.
Spatulated ureteroureterostomy (UU) has been the gold
standard technique in children with good vascular supply at both
the ureteric ends and the ureteric length adequate enough for
a tension-free anastomosis. The kidney was mobilized to gain
some extra ureteric length whenever a tension free anastomosis
was not possible. After adequate exposure of the ureter, both the
upper and the lower ureteric ends were transected sharply and
spatulated laterally and medially as needed. Spatulation helped
in creating a meticulous watertight anastomosis. One of the
essential roles of the spatulation process was the preservation
of the longitudinal ascending and descending branches of the
ureteral arteries. The placement of stay sutures helped to
properly direct the incisions while minimizing trauma to the
tissues. A tension-free watertight UU was fashioned (over a DJ
stent) using posterior and anterior wall closures of interrupted
stitches with absorbable suture materials such as 4-0 or 5-0
polyglactin/polydioxanone sutures (Figure 4a & 4b).

Post-operative care and follow-up

Figure 1 a. CT images showing a dilated pelvic calyceal system on the
right side. 1b. CT images showing the ureter stretched and passing
behind the IVC].
J Urol Res 4(3): 1087 (2017)

The DJ stent was removed 4-6 weeks postoperatively. Urine
examination was done following the DJ stent removal to rule
out infection. An IVP/CT urogram was done about 3 months
after the operation to demonstrate the patency of anastomosis.
Some of the children also underwent postoperative radionuclide
study (Diethylenetriaminepentaacetic acid- DTPA) to confirm
postoperative drainage.

RESULTS AND DISCUSSION

During the study period Jan 2006 to Dec 2015, Laparoscopic
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anastomosis and free flow of contrast down the ureter.

Figure 3 Laparoscopic view of retro caval ureter.

Figure 4 (A) the two ends of the ureter are spatulated and brought
together. (B) the two ends are sutured using 4/0 or 5/0 absorbable
sutures.

ureteroureterostomy was performed in 18 children. The mean
age of the children was 7.50±3.77 years (range 2 to 16 years).
Seven were males and the remaining 11 were females. The
presenting symptoms of these children included fever, pain in
abdomen, recurrent urinary tract infection (UTI) and vomiting.
The indications for LIUU in these children were as shown in Table
1.

Nine children with a mean age of 10.33±28 years had
retrocaval ureter. These children were older than the rest of the
children and were diagnosed of retrocaval ureter when evaluated
for pain in abdomen. Three children with a mean age of 2.66±0.47
years who presented with UTI, fever and pain were diagnosed to
have a complete duplication with obstruction of the upper moiety
secondary to ureteropelvic junction (UPJ) obstruction in one
child and obstructive megaureter in the remaining two children.

Four other children with a mean age of 5.66±1.88 years
presented with recurrent UTI, pain, vomiting and fever and on
evaluation were diagnosed to have incomplete duplication with
obstruction of upper moiety in two and obstruction of the lower
moiety in the other two. Laparoscopic ureteroureterostomy
was planned in all. The average time for surgery was
90.86±10.48minutes (75 to 120 minutes), with conversion to
open required in none of the children. There were no major
intra-operative complications including bleeding. None of
the children needed blood transfusions. All children needed
pain killers/sedatives for up to 24 hours. None of the children
needed pain killers more than 36 hours. At a mean follow-up of
33 months, all children were asymptomatic, and postoperative
USG demonstrated significantly reduced hydronephrosis/
hydronephroureterosis in all children. Post-operative imaging
done at around 3 months after surgery revealed patent
J Urol Res 4(3): 1087 (2017)

It is very essential to carefully evaluate the nature, location,
and length of the ureteral pathology/stricture, before any
surgical repair is planned. Preoperative assessment typically
includes an intravenous pyelogram (or antegradenephrostogram
or contrast enhanced CT) and a retrograde pyelogramif indicated,
because the location and length of the obstruction/stricture
heavily influences the options for repair. Other studies such as
a nuclear medicine renogrammay be necessary to assess renal
function. Only on the basis of such information, one can plan an
appropriate surgical procedure for the patient.

A short defect involving the upper ureter or mid-ureter,
either in the form of stricture or obstruction, is most appropriate
for ureteroureterostomy. It may be difficult to determine as to
whether or not enough ureteral mobility could be achieved
to allow tension-free ureteroureterostomy until the time of
surgery, and thus the urologist must be prepared to pursue other
options if necessary. The principles of surgery includeadequate
ureteral dissection and mobilization, sufficient enough to achieve
a tension-free anastomosis, after excision of the diseased or
pathologicalportion of the ureter.
A laparoscopic approach to creation of an ureteroureterostomy
can be offered to children with ureteral stricture/obstruction/
pathology. Nezhat and colleagues [5] first reported on
laparoscopic management of an obstructed ureter resulting from
endometriosis. In this case, ureteroureterostomy was performed
laparoscopically over a ureteral stent after resection of the
obstructed ureteral site. Since then a number of case reports
or small series have been reported. Reports of laparoscopic
ureteroureterostomy to unobstruct a duplicated system in the
pediatric population have also appeared.[6,7]. Chandrasekharam
and Jayaram [3] reported their experience with laparoscopic
ipsilateralureteroureterostomy (LIUU) for duplex anomalies
in eight children (age 6 – 60 months). The surgical procedure
consisted of cystoscopy, retrograde studies and cannulation of
the recipient ureter. Then, LIUU was performed using three ports.
The ectopic (donor) ureter was divided at the pelvic brim; the
recipient ureter was opened and end-to-side LIUU was performed
with 5/0 vicryl stitches over a double J (DJ) stent placed in the
recipient ureter. Bladder catheter was removed after 2 days, and
DJ stent was removed after 4 weeks. At a mean follow-up of 19
months (3-36), all children were asymptomatic and continent,
with a significant reduction in hydroureteronephrosis on
ultrasound. The cosmetic results were excellent.
Wong et al. [8], reported on two children aged 2 and 6 years,

Table 1: Type or copy/paste here a brief descriptive title of the table
DO NOT use full-stop after table sentence.
No

Indication

Side

No of children

1

Retro-caval ureter

Right

9

3

Incomplete duplication

-

4

2
4
5

Complete duplication

Mid Ureteric obstruction

Low lying UPJ obstruction

-

Right
Left

Abbreviations: UPJ- Ureter Pelvic Junction

3
1
1

3/4

Nerli et al. (2017)
Email:


Central


Bringing Excellence in Open Access

who underwent laparoscopic ipsilateralureteroureterostomy
for their renal duplex anomalies. Both patients had complete
duplex and were investigated by ultrasound, micturatingcystourethrogram, magnetic resonance urography, and radioisotope
scan. The pathological moieties of both patients were functional.
Both patients underwent laparoscopic ipsilateralureteroureterostomy uneventfully without any intraoperative complications.
Postoperative imaging confirmed successful outcomes after surgery. The suturing in laparoscopic IUU is meticulous but similar
in complexity to that of laparoscopic pyeloplasty. Surgeons experienced in laparoscopic pyeloplasty are competent enough to
handle the ureteral anastomosis in laparoscopic ureteroureterostomy.

CONCLUSION

Laparoscopic ureteroureterostomy is a safe, feasible and
effective technique in the management of proximal ureteral
obstruction/strictures, retro-caval ureters and duplication
anomalies in children. It can be performed with minimal
morbidity, blood loss, postoperative pain and excellent outcome.
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Since ancient times, there have been references to tuberculosis (TB) or illnesses resembling TB from
several parts of the world from many civilizations. The earliest references to TB can be found in the language
Samskritam (Sanskrit). ln the ancient lndian scriptures, The Vedas, TB was referred to as Yakshma (meaning
wasting disease). Description of a TB-like disease has been documented in ancient Chinese and Arabic
literaturel. ln English literature, the word "consumption" (derived from the Latin word consumer) has also been
used to describe TB. The word "tuberculosis" appears to have been derived from the Latin word tubercula
(meaning "a small lump";'2. Tuberculosis remains a majorpublic health burden inspite of considerable expansion
of TB care services. Over 17 lakh tuberculosis patients were notified last year out of which more than 15 lakhs
people die from this infectious disease across the globe, which includes 4.8 lakh in lndia alone3. The disease
disproportionately affects the poorest persons in both high-income and developing countries. ln the recent
past Tuberculosis has killed many more lndians in a year than decades of insurgencies and incidents of
sectarian violence. Of the 1.4 crore people in the worJd who had TB in 2015, 30 lakhs were lndiansa.

Although the etiological agent as vrell as tuberculosis pathogenesis is well known, the molecular
mechanisms underlying the host defence to the bacilliremain elusive. Despite the intensive work on the
mycobacteria field' and the use of cutting-edge technology, such as electron microscopy techniques and
genome-wide screenings for mycobacteria and host, many questions remaln unanswereds. This can be
explained by the Mycobacterium complexity and its ability to adapt to the host environment. lndeed, M.
tuperculosis has a variety of important immune-evasion strategies representing one of most challenging
pathogen to humankind.Among these strategies is the subversion of host membrane machinerythat is important
forthe uptake, survival, and replication of this pathogen. In the future, the identification of allthe host machinery
involved in phagocytosis, phagosomal maturation will certainly help in understanding how Mycobacterium
manipulates host membrane transport pathways, providing mechanistic insights into how infectiori occurs,
and revealing new information on biochemical processes involved in the functioning of the host cells6.The rise
and spread of drug resistance and synergistic interaction with the HIV epidemic are posing difficult challenges
and threatening global efforts at tuberculosis control. New molecular diagnostics have made earlier and improved
diagnosis of active dlsease possible. Newer anti-tuberculosis drugs offer the promise of shortened treatment

regimens for drug-sensitive disease and more effective treatment for drug-resistant disease and latent infectiono,
7. New vaccines against
tuberculosis in advanced clinical trials offer hope for future tuberculosis control.

Although these scientific developments are promising, the global economic crises continue to hinder
tuberculosis-control programs.
The prevention of tuberculosis requires multiple tools. Since persons with active disease are the primary
mechanism for.transmission, treatment of this population is probably the most critical intervention. However,
dealing with the very large number of persons with latent tuberculosis, a huge reservoir of potential reactivation,

is more problematii. The pr:imary method for preventing disease in this population has been treatment with
isoniazid, which is often referred to as secondary prophylaxis.
The country's large population size and vast geographical expanse further compounds the problem. ln
response, the lndian Council of Medical Research (ICMR) has created an lndia TB Research Consortium
(ITRC), a unique mechanism to address TB in mission mode8. ITRC brings together diverse stakeholders
including national and international agencies to address the overarching scientific questions facing TB.
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Furthermore, lndia must invest in research and surveillance. Research will need to focus on development
and/or validation of new tools, including rapid point of care diagnostics, new TB drugs and vaccines. Surueillance
will require periodic prevalence surveys, nationwide TB drug-resistance surveillance, improved public health
informatics, bettertracking of TB deaths and implementation science to identify and treat missing TB patients3,
The creation of the lndia TB Research and Development Corporation, in November2016, is a promising
step forward, but it will require partnerships as well as sustainable funding to succeed. TB advocacy and
patient groups in lndia need to be more active and empowered, and the Revised National TB Control Program
(RNTCP) needs to engage further with civil society. Pressure from civil society and patient groups can help
keep the spotlight on TB and help the Ministry of Health garner more resourcese. Advocacy will also help tackle
stigma, delayed care seeking and other barriers that patients face.lndia's plan to eliminate TB by 2025
demonstrates much needed ambition and intent. The Government of lndia should ensure that the declaration
is followed through by adequate funding and implementation support to execute the new National Strategic
Plan for 2017-2025 to achieve global control of tuberculosis and avert millions of unnecessary deaths.
6.
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ABSTRACT

BACKGROUND
The global impact of the converging dual epidemics of TB and HIV is one of the major public health challenges. The increasing
rate of HIV infection in many countries has had an impact on TB epidemiology. As the prevalence of pulmonary tuberculosis is
increasing among HIV seropositive patients with a wide range of immune status and clinical presentations, the present study
was undertaken to assess the clinical and laboratory profile of sputum positive pulmonary tuberculosis among HIV seropositive
and HIV seronegative patients.
MATERIALS AND METHODS
The present one year cross-sectional study was conducted in the Department of Medicine, KLES Dr. Prabhakar Kore Hospital
and Medical Research Centre, Belgaum on 104 patients with sputum positive pulmonary tuberculosis patients during the period
of January 2009 to December 2009. Routine investigations such as blood group, haemogram that is haemoglobin, total count,
differential count, erythrocyte sedimentation rate, sputum smears for AFB and chest x-ray were done.
RESULTS
Seroprevalence of HIV among pulmonary tuberculosis patients was 23.08%. On examination anaemia, undernourishment,
lymphadenopathy and the presence of opportunistic infections like oral candidiasis, herpes zoster stain and genital lesions were
more predominant among HIV seropositives compared to HIV seronegatives. Mean Hb and TLC were significantly low among
HIV seropositives compared to HIV seronegatives. Chest x-ray showed varied presentation. Upper zone infiltration, cavitation
and fibrosis were more commonly involved among HIV seronegatives compared to HIV seropositives.
CONCLUSION
HIV seropositive PTB patients commonly present with fever, weight loss and loss of appetite, while cough with expectoration,
haemoptysis, breathlessness were more common with HIV seronegative patients. Cavitation, fibrosis and fibrocavitary lesions
were predominantly seen among HIV seronegatives, while infiltration and miliary mottling was present in HIV seropositives.
KEYWORDS
Pulmonary Tuberculosis, HIV, Fibrosis, Cavitation, Haemoptysis.
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BACKGROUND
About one-third of world population suffers from
mycobacterium tuberculosis (MTB) infection. Tuberculosis
(TB) continues to be the most important cause of morbidity
and mortality worldwide killing approximately two million
people each year.1
It is estimated that there are about 14 million cases of
TB in India, about two million new cases occur annually and
home of one-fourth the world’s TB prevalence.2
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Fuelled by high prevalence of Human Immunodeficiency
Virus (HIV) infection, the incidence rate of TB is very high as
TB is the most common opportunistic infection in HIV
seropositive patients, when the immune system weakens as
a result of HIV infection.1 The life time risk of developing
tuberculosis is 60% in HIV seropositive patients compared
to 10% in HIV seronegative patients.2
Human immunodeficiency virus related PTB can present
across a wide range of immune status, and its clinical
presentation also varies accordingly. In the early stage of
HIV infection, clinical manifestations of TB are quite similar
to that of HIV seronegative patients; however, at a later
phase atypical features are common.3
Most common symptoms of PTB are cough with
expectoration and weight loss. Constitutional symptoms like
fever, night sweats, generalised weakness, loss of appetite
and other respiratory symptoms like chest pain, haemoptysis
and breathlessness.
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Weight loss and fever are more common in HIV
seropositive PTB patients than in those who are HIV
seronegative. Conversely, cough and haemoptysis are less
common in HIV seropositive PTB than in those are HIV
seronegative as there is less cavitation, inflammation and
endobronchial irritation.4
The chest x-ray (CXR) pattern also varies among HIV
seropositive and HIV seronegative patients. Classical pattern
is more common in HIV seronegative, that is upper lobe
infiltration, cavitation, pulmonary fibrosis while interstitial
infiltration are common in middle and lower zones and less
cavitation in HIV seropositive.5
As the prevalence of PTB is increasing among HIV
seropositive patients with a wide range of immune status
and clinical presentations, the present study was undertaken
to assess the clinical and laboratory profile of sputum
positive PTB among HIV seropositive and HIV seronegative
patients.
Aims and Objectives
The objective of the present study was to study the clinical
and laboratory profile of sputum positive PTB among HIV
seropositive and HIV seronegative patients.
MATERIALS AND METHODS
The present study was conducted in the Department of
Medicine, KLES Dr. Prabhakar Kore Hospital and Medical
Research Centre, Belgaum on patients with sputum positive
PTB during the period of January 2009 to December 2009.
The study design was one year cross-sectional study.
Inclusion Criteria

Patients diagnosed to have sputum positive PTB
proved by laboratory reports that is;
 Two or more initial sputum smear examinations
positive for AFB, or
 One sputum smear positive for AFB and CXR
abnormalities consistent with active PTB as
determined by a clinician, or
 One sputum smear positive for AFB, which is also
culture positive for MTB.
Exclusion Criteria

Chronic Obstructive Pulmonary Disease (COPD).

Bronchial asthma with secondary infection.

Non-tubercular Pneumonia and Bronchiectasis.

Patients of PTB, presently on Anti-Koch’s Treatment
(AKT) of more than two weeks duration.
The study was approved by the Ethical and Research
Committee of Ethics Committee, Jawaharlal Nehru Medical
College, Belgaum. Patients admitted in the wards of
Medicine and Respiratory Department at KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum were
evaluated based on selection criteria. The selected patients
were briefed about the nature of the study, the interventions
used and a written informed consent was obtained. A
thorough clinical examination was conducted and the
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findings were also recorded. Routine investigations such as
blood group, haemogram that is haemoglobin, total count,
differential count, erythrocyte sedimentation rate were
done.
Chest x-ray was done and evaluated for lesions involved
like infiltration, cavitation, fibrosis, fibrocavitary lesions and
miliary mottling along with different zones involved. Other
tests like serum urea, serum creatinine, serum sodium and
serum potassium were carried out. HIV status was confirmed
by voluntary counselling and testing centre along with CD4
count.
Statistical Analysis
The results were tabulated and the data was analysed using
rates, ratios and percentages for different clinical
manifestations. The data was compared using chi-square
(x2) test, ‘Z’ test and student’s ‘t’ test.
RESULTS
The present study was conducted in the Department of
Medicine, KLES Dr. Prabhakar Kore Hospital and Medical
Research Centre, Belgaum on 104 patients with sputum
positive PTB during the period of January 2009 to December
2009. The HIV ELISA was done in all 104 patients to confirm
HIV seropositivity. The data obtained was tabulated and
analysed as below.
Symptoms
Cough with
expectoration
Fever
Night sweats
Haemoptysis
Weight loss
Loss of appetite
Chest pain
Breathlessness
Generalised weakness
Diarrhoea

Patients
Number
Percentage
104

100.00

80
25
6
61
59
7
4
39
3

76.92
24.04
5.77
58.65
56.73
6.73
3.85
37.50
2.88

Table 1. Presenting Symptoms
In the present study, among 104 patients all patients
(100%) presented with cough with expectoration, 76.92%
of patients had fever, 58.65% had weight loss, 56.73% had
history of appetite; 37.50% had generalised weakness and
24.04% of patients had history of night sweats. History of
chest pain, breathlessness, haemoptysis and diarrhoea was
seen in 7.73%, 3.85%, 5.77% and 2.88% of patients
respectively.
Physical Findings
Pallor
Lymphadenopathy
Oral candidiasis
Herpetic scar
Genital lesions

Patients
Number Percentage
48
46.15
30
28.85
18
17.31
13
12.50
4
3.85

Table 2. Physical Findings
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In the present study on physical examination 46.15% of
patients had pallor, 28.85% had lymphadenopathy, 17.31%
had oral candidiasis, 12.50% of patients had herpetic scar
and genital lesions were present in 3.85% of patients.

Graph 2. Haemoglobin Levels (gm Percentage)
In this study, majority of the patients (50%) had
haemoglobin levels between 7 to 10 gm% followed by more
than 10 gm% in 45.19%. Haemoglobin levels were less than
7 gm% in 4.81% of patients. In the present study, 52.88%
of patient’s total leucocyte count was more than 11,000,
44.23% of patients had in the range of 4000 - 11,000 and
2.88% of patients had less than 4000 cells/mm3. All patients
had their ESR raised more than normal (100%).
CD4 Count (Cells/mm3)
Less than 50
50 to 200
More than 200

Number
3
8
13

Percentage
12.50
33.33
54.17

Table 5. CD4 Count among HIV
Seropositive Patients
Graph 1. Presenting Symptoms
Signs
Cavitation
Fibrosis
Infiltration

Patients
Number
Percentage
40
38.46
90
86.54
11
10.58

Table 3. Respiratory System Examination
In the present study, on systemic examination 86.54%
of patients had signs of fibrosis, 38.46% of patients had
signs of cavitations and 10.58% of patients had signs of
infiltration.
Haematological
Parameters
HB (gm%)

Total Count
(Cells/mm3)

ESR (mm)

Range

No.

%

Less than 7
7 to 10
More than 10
Less than
4000
4000 to
11000
More than
11000
0 to 20

5
52
47

4.81
50.00
45.19

3

2.88

46

44.23

55

52.88

0

More than 20

104

0.00
100.00

Graph 3. CD4 Count among HIV Seropositive
Patients (Cells/mm3)
In the present study, majority (54.17%) of HIV
seropositive patients had CD4 count more than 200
cells/mm3 followed by 50 to 200 cells/mm3 (33.33%) and
less than 50 cells/mm3 (12.50%).
Biochemical
Parameters
Urea (mg/dL)

Serum creatinine
(mg/dL)

Table 4. Haematological Parameters
Serum sodium
(mEq/L)
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Range

Number

%

Less than 10
10 to 39
More than
39
Less than
0.5
0.5 to 1.3
More than
1.3
Less than
130

0
78

0.00
75.00

26

25.00

2

1.92

84

80.77

18

17.31

5

4.81
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Serum potassium
(mEq/L)

130 to 145
More than
145

89

85.58

10

9.62

Less than 3

5

4.81

3 to 5
More than 5

94
5

90.38
4.81

Table 6. Biochemical Parameters
In the present study, 75% of patient’s blood urea levels
were within the normal range and 25% of patients had
elevated blood urea levels; 80.77% of patient’s sr. creatinine
levels were within normal range, 17.31% of patients had
elevated sr. creatinine levels and 1.52% of patient’s serum
creatinine levels were less than 0.50 normal range; 85.58%
of patient’s sr. sodium levels were within normal range,
9.62% of patients had elevated sodium levels and 4.81% of
patients had low sr. sodium levels; 90.38% of patients sr.
potassium levels were within normal range, 4.81% of
patients had elevated sr. potassium levels and 4.81% of
patient’s potassium levels were low.
AFB
Grades

Sample 1
Number

0
Scanty
+
++
+++

5
11
66
21
1

Sample 2

Percentage

Number

Percentage

4.81
10.58
63.46
20.19
0.96

0
6
45
43
10

0.00
5.77
43.27
41.35
9.62

smear examination for AFB. In sample 2, 43.27% of patients
were recorded as grade ++ (2+), 9.62% as +++ (3+),
5.77% as scanty on sputum smear examination for AFB.
Patients
Number Percentage
70
67.31
39
37.50
40
38.46
34
32.69
4
3.85

Chest X-ray Findings
Infiltration
Cavitation
Fibrosis
Fibrocavitary Lesion
Miliary Mottling

Table 8. Chest X-Ray Findings
In the present study among 104 patients, 67.31% of
patients on chest x-ray had infiltration, 37.50% had
cavitation and 38.46% had fibrosis. The fibrocavitary lesions
were seen in 32.69% and miliary pattern was present in
3.85% patients.
Chest XRay
Findings
Infiltration
Cavitation
Fibrosis

Upper
No.
%
54
51.92
23
22.12
30
28.85

Zones
Middle
No.
%
40
38.46
10
9.62
7
6.73

Lower
No.
%
19
18.27
9
8.65
4
3.85

Table 9. Chest X-Ray Findings involving
different Lung Zones

Table 7. Sputum Smear Examination

Graph 5. Chest X-Ray Findings
involving different Lung Zones

Graph 4. Sputum Smear Examination
In the present study, 63.46% of patients were recorded
as grade + (1+), 20.19% as grade ++ (2+), 10.58% as
scanty, 4.81% as grade 0 and 0.6% as +++ (3+) on sputum

Signs
Cavitation
Fibrosis
Infiltration

HIV Seronegative (n = 80)
Number
Percentage
33
41.25
73
91.25
10
12.50

In the present study, 51.9% of patients had upper zone
infiltrations. 38.46% of patients had middle zone infiltration
and 18.27% of patients had lower zone infiltration.
22.12% of patients had upper zone cavitation, 9.62% of
patients had middle zone cavitation and 8.65% of patients
had lower zone cavitations.

HIV Seropositive (n = 24)
Number
Percentage
7
29.17
17
70.83
1
4.17

Z

P

1.07
2.57
1.16

> 0.05
< 0.01
> 0.05

Table 10. Respiratory System Examination Findings
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In the present study, 91.25% of patients among HIV
seronegatives had signs of fibrosis compared to 70.83% HIV
in seronegatives and this difference was statistically
significant (p < 0.01). In the seronegatives, 41.25% and
12.5% of patients had signs of cavitation and infiltration
compared to 29.17% and 4.17% in the HIV seronegatives.

Graph 6. Respiratory System Examination Findings
Haematological
Parameters
Hb (gm%)
TLC (cells/mm3)
ESR (mm)

HIV Seronegative
(n = 80)
Mean
SD
10.1
1.92
12465.8
3950.62
62.4
26.60

HIV Seropositive
(n = 24)
Mean
SD
8.2
0.88
7039.2
2049.57
59.70
25.36

T

DF

P

4.690
6.458
0.441

102
102
102

< 0.005
< 0.001
> 0.05

Table 11. Haematological Parameters
In the present study, the mean haemoglobin percentage
and TLC in the HIV seropositive patients were significantly
low compared to HIV seronegatives. However, no
statistically significant association was found with regard to
ESR.
DISCUSSION
In the present study, majority (100%) of the patients had
cough with expectoration, fever (76.92%), weight loss
(58.65%), loss of appetite (56.73%) and generalised
weakness (37.50%) (Table 1).
A study1 conducted at a Teaching Hospital of Northwest
Ethiopia showed that among PTB patients, 93% had lowgrade fever, 90.3% had weight loss, 86% had night sweats
and 82.5% had cough with expectoration.
In this study, patients had a wide spectrum of physical
signs on examination. Majority of the patients had pallor
(46.15%) and lymphadenopathy (28.85%). Other signs like
oral candidiasis, herpetic scar and genital lesions were
present in 17.31%, 12.50% and 3.85% of patients
respectively (Table 2).
On respiratory system examination 86.54% of patients
had signs of fibrosis, 38.46% had signs of cavitation and
10.58% had signs of infiltration (Table 3).
A study1 done in Ethiopia among PTB patients found
47.1% of patients had sign of fibrosis, 77% of patients had
signs of cavitation and 50% of patients had signs of
infiltration.
In the present study, majority (50%) of the patients had
moderate anaemia (Hb 7 to 10 gm%) and severe anaemia
was present in 4.85% of patients (Hb less than 7 gm%)
(Table 4).
A study6 done in Tanzania showed 75.6% of patients had
moderate anaemia and 24.4% had severe anaemia. In this
study, 44.23% of patients had TLC in the range of 4000 to
11000 and 52.88% of patients had leucocytosis and 2.88%
had leucopaenia. All patients had elevated ESR levels (Table

4). Among the patients with PTB co-infected with HIV,
54.17% of patient’s CD4 count levels were more than 200
cells/mm3 and 33.33% had in between 50 to 200 cells/mm3,
whereas 12.5% had CD4 count less than 50 cells/cm3 (Table
5).
In this study, blood urea was normal in 75% and serum
creatinine in 80.77% of patients. Serum sodium levels were
normal among 85.5% of patients and in 90.38% of patient’s
serum potassium levels were within normal range; 4.81% of
patients had hyponatremia (Table 6).
On sputum examination, majority of patient’s sputum
smear for AFB showed 63.46% of patients in the sample 1
and 43.27% of patients in sample 2 were recorded as Grade
+ (1+) followed by Grade ++ (2+) in 20.19% in sample 1
and 41.35% in sample 2 (Table 7).
In this study chest x-ray findings among 104 patients
showed 67.35% had infiltrations, 37.50% had cavitation and
38.46% had fibrosis. The fibrocavitary lesions were seen in
32.69% and miliary mottling was present in 3.85% of
patients (Table 8). The upper zone involvement was more
predominant with regard to infiltration, cavitations and
fibrosis (Table 9).
Comparison of Clinical and Laboratory Profile among
HIV Seropositives and HIV Seronegatives
The seroprevalence of HIV among PTB patients in this study
was 23.08%. Studies3,4 done in Jamaica and AIIMS, New
Delhi have reported a prevalence of 11.6 to 20% among PTB
patients.
In the present study, majority of the patients presented
with symptoms of cough with expectoration, fever, night
sweats, loss of weight and loss of appetite. Fever, loss of
weight, loss of appetite and generalised weakness were
more predominant among HIV seropositive patients
compared to HIV seronegative (Table 10).
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These findings were comparable to a study5 conducted
in Manipur, where cough with expectoration was present
among HIV seronegative and weight loss, loss of appetite
and generalised weakness among HIV seropositives.
Another study1 done in Ethiopia showed similar presentation
where cough with expectoration, haemoptysis, chest pain,
breathlessness were more in HIV seronegative and weight
loss, loss of appetite and diarrhoea in HIV seropositives. A
Study7 done in Chennai reported similar clinical profile of
symptoms. All patients presented with cough with
expectoration, which reflects mild immunosuppression with
higher CD4 count.
In the present study among HIV seropositive patients,
33.33% of patients were known HIV earlier and history of
contact with sputum smear positive PTB was present in 20%
of HIV seronegatives compared to none in HIV seropositive.
In the present study, patients had a wide spectrum of
physical findings on examination. Other findings like
lymphadenopathy was seen in 33.33% in HIV seropositive
compared to 27.50% in HIV seronegative. This is
comparable to a study1 done in Ethiopia, where 29% of
patients among HIV seropositive had lymphadenopathy
compared to 22% in HIV seronegative; 54.17% of patients
among HIV seropositive had pallor compared to 43.75% in
HIV seronegative patients.
In the present study clinical findings on respiratory
system examination showed 41.25% of patients with signs
of cavitation, 91.25% with signs of fibrosis in the HIV
seronegative compared to 29.17% and 70.83% in the HIV
seropositives (Table 10). This is comparable to a study 1
conducted in Ethiopia where 68.2% of patients had sign of
cavitations; 56.4% had sign of fibrosis in the HIV
seronegative compared to 31.8% and 43.6% in HIV
seropositive patients. History of cough, expectoration and
haemoptysis and sign of cavitation as well as coarse
crepitation in the chest were independent predictions of
sputum smear positive TB. 12.50% of patients in the
seronegative had sign of infiltration compared to 4.17% in
HIV seropositives.
In the present study, haematological parameters such as
mean haemoglobin and TLC were significantly lower in HIV
seropositives (8.2%) compared to HIV seronegatives. Mean
ESR (mm) levels were comparable in HIV seropositive and
HIV seronegative patients (Table 11).
This sputum positive for AFB were recorded at a lower
grade among HIV seropositive due to low CD4 counts and
less number of patients with cavitary lesions (Table 11).
In this study, the chest x-ray findings showed, fibrosis,
cavitation and fibrocavitary lesions were more common in
the HIV seronegative compared to HIV seropositive patients.
However, infiltrative lesions and miliary mottling were more
common in HIV seropositives compared to HIV seronegative
patients (Table 10).
This is comparable to study1 conducted in Ethiopia,
where 50% of patients had fibrosis and 13.3% had miliary
mottling among HIV seropositive compared to HIV
seronegatives. Another study8 in Chennai showed 83.33%
of patients had fibrocavitary lesions among HIV
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seronegatives compared to 11.15% in HIV seropositives.
Another study9 showed cavitary lesions were less common
(29% vs 36.1%) among HIV seropositive patients as
compared to HIV seronegative patients.
Another study8 done in Chennai showed 91% and 39%
of patients among HIV seronegative had diffuse infiltrates
and cavitation compared to 65% and 18% in HIV
seropositives.
Among HIV seropositive patients typical radiological
features of post primary TB, that is upper zone infiltrates
were less common, while atypical features such as mid and
lower zone infiltrates were more common in seropositive
patients. It has been shown that in mild immunosuppression the appearance is often classical, while in
severe immune suppression it is atypical.
Miliary mottling was seen in 12.5% among HIV
seropositive compared to 1% in HIV seronegative. This
could be probably due to more dissemination due to low CD4
count and severe immune suppression (Table 29). This is
similar to a study10 done in Chetput, Chennai showed 11%
patients among HIV seropositives had miliary mottling
compared to 1% among HIV seronegatives.
CONCLUSION
Seroprevalence of HIV among pulmonary tuberculosis
patients was found to be 23.08%.
HIV seropositive PTB patients commonly present with
fever, weight loss and loss of appetite, while cough with
expectoration, haemoptysis, breathlessness were more
common with HIV seronegative patients.
On
examination
anaemia,
undernourishment,
lymphadenopathy and the presence of opportunistic
infections like oral candidiasis, herpes zoster and genital
lesions were more predominant among HIV seropositives
compared to HIV seronegatives.
On respiratory system examination, signs of fibrosis and
cavitation were more predominant in HIV seronegative
compared to HIV seropositives.
Mean Hb and TLC were significantly low among HIV
seropositives compared to HIV seronegatives. Sputum
smear examinations for AFB showed higher grades among
HIV seronegatives and low grades among HIV seropositives.
Chest x-ray showed varied presentation. Cavitation, fibrosis
and fibrocavitary lesions were predominantly seen among
HIV seronegatives, while infiltration and miliary mottling was
present in HIV seropositives. Upper zone infiltration,
cavitation and fibrosis were more commonly involved among
HIV seronegatives compared to HIV seropositives.
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Abstract
Rheumatic heart disease is a well-known entity in the developing world. The commonest sequelae of rheumatic carditis are mitral stenosis
(MS). MS can present at a very young age with severe symptoms. We describe here a case of juvenile rheumatic MS in a 3 year old child with
severe pulmonary hypertension.

Background
Rheumatic fever and rheumatic heart disease (RHD)
continues to be a significant cause of morbidity and mortality
in developing countries including India. It constitutes the most
common form of valvular heart disease in India. The reported
prevalence of RHD is 1.0 to 5.4 per 1,000 school children in our
country [1]. Rheumatic mitral stenosis (MS) is a common problem
in young children and adolescents and it can often lead to severe
symptoms [2]. MS is a condition characterized by structural
abnormality of the mitral valve apparatus that results in
obstruction to left ventricular inflow. The most common cause of
MS is rheumatic carditis. Other causes are extremely uncommon
and include congenital MS, mitral annular calcification (MAC),
carcinoid syndrome, mucopolysaccharidosis, Fabry’s disease,
Whipple’s disease, amyloidosis and methysergide therapy [1].
Recurrent and severe episodes of rheumatic fever can lead to
early development of RHD that may be confused with congenital
causes of mitral valve disease in the young population. RHD
follows rheumatic fever (RF), as a non-suppurative manifestation
of group A beta haemolytic streptococcal (GAS) pharyngitis. RF
is widely accepted as an immunological disorder following GAS
infection. Rheumatic valvulitis most commonly affects the mitral
valve (70% to 75%) followed by combined mitral and aortic
involvement (20% to 25%) [1,2].

Case Report

Our patient a 3 year old boy, weighing 9Kgs, with a history
of recurrent cough with expectoration since last one year
J Cardiol & Cardiovasc Ther 6(2): JOCCT.MS.ID.555682 (2017)

presented with recent worsening of dyspnoea associated with
paroxysmal nocturnal dyspnea. His medical history did not
have any history suggestive of rheumatic fever. On examination
patient was dyspneic at rest with marked tachycardia. The
precordial examination revealed precordial buldge, parasternal
and epigastic pulsations, loud S1, parasternal Heave with
palpable and loud P2, with a long Mid-diastolic murmur with pre
systolic attenuation at the apex.

The electrocardiogram (ECG) showed sinus tachycardia
with rightaxis deviation (+110°), left atrial enlargement and
right ventricular hypertrophy (RVH) (Figure 1). The chest x-ray
showed evidence of left atrial enlargement, pulmonary venous
hypertension and pulmonary arterial hypertension (Figure
2). The two-dimensional transthoracic echocardiogram (TTE)
revealed thickening and shortening of the anterior and posterior
mitral leaflets and chordae, fusion of the commissures with
anterior leaflet doming and fixed posterior mitral leaflet (Figure
3), turbulent mitral inflow jet, severe subvalvular stenosis with
peak pressure gradient of 27mmHg, mean pressure gradient of
19mmHg and mitral valve opening of 0.35cm2 by planimetry
(Figure 4). The patient also had severe tricuspid regurgitation
with peak gradient of 76mmHg (Figure 5) and severe pulmonary
hypertension, estimated right ventricular systolic pressure
91mmHg. With all these echocardiographic evidences and
clinical condition of congestive cardiac failure, a diagnosis of
severe MS and severe pulmonary artery hypertension (PAH) was
concluded. The patient clinical condition was initially stabilized
001
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by strict bed rest and decongestive therapy with diuretics. After
intial stabilization the patient was taken for commissurotomy.

Figure 5: Two-dimensional transthoracic echocardiogram peak
pressure gradient of 27mmHg, mean pressure gradient of
19mmHg and severe tricuspid regurgitation with peak gradient
of 76mmHg.
Figure 1: ECG showed sinus tachycardia, left atrial enlargement
and RVH

The patient was taken for commissurotomy followed by
mitral valve repair. During operative repair inspection revealed
pericardial inflammation with thickened, scarred, severe
commissural and subvalvular fusion, which were suggestive of
RHD. Commissurotomy was done with annuloplasty using 18mm
Goretex Ring. Mitral valve replacement was done using 18mm
Medtronic aortic valve in inverted position. Post operatively the
patient was not doing well and expired after 3 days of surgery.

Discussion
Figure 2: Evidence of left atrial enlargement, pulmonary venous
hypertension and pulmonary arterial hypertension.

Figure 3: Two-dimensional transthoracic echocardiogram
revealed thickening and shortening of the anterior and posterior
mitral leaflets and chordae, fusion of the commissures with
anterior leaflet doming and fixed posterior mitral leaflet.

Figure 4: Two-dimensional transthoracic echocardiogram
revealed severe subvalvular stenosis and mitral valve opening
of 0.35cm2 by planimetry
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In most of the developed countries the prevalence of
rheumatic fever has declined in past decades, but in the
developing countries like India, the disease is still prevalent.
Isolated severe rheumatic mitral stenosis in children and young
adults is frequently encountered up to 25% of patients. The term
Juvenile mitral stenosis (JMS) stands for patients younger than
20 years of age [3].

JMS is characterized by severe stenosis of the mitral
valve, a high prevalence of severe PAH and pulmonary venous
hypertension, less often has Atrial Fibrillation and Left Atrium
Dilatation [4]. Severe subvalvular pathology is almost universally
extensive and is grade 3 or 4 in most of these patients [5]. Severe
PAH is seen in over one-third of these patients. Recurrence of RF
is more common in these patients, given their age. Balloon Mitral
Valvotomy, closed surgical commissurotomy and Mitral Valve
surgery are approaches available for this subgroup of patient of
Juvenile Mitral Stenosis [6,7].

Recurrence of RF is more common in these patients, given
their age. The results of percutaneous transluminal mitral
commissurotomy (PTMC) are similar to those in adults [8],
though the incidence of restenosis may be higher, especially in
those who have active disease at the time of the intervention [9].
Mitral valve surgery carries the risk of acute complications, and
children and adolescents may require reoperation 10 to 15 years
later.
Many articles in the past have defined Juvenile MS
suggesting that the age of presentation of these individuals has
been decreased with each passing year. This advancement in
detection of these patients is attributable to improvement in the
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imaging techniques of echocardiography, improved knowledge
of the clinician and intuition regarding this entity.

Our patient was aged only 3 years at the time of presentation
with Juvenile Mitral Stenosis which is very unusual. The
presentation of any patient at such a young age has been not
previously documented in literature.
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ABSTRACT
Background: Polycystic ovary syndrome (PCOS) is the most frequent endocrine disorder seen in pre-menopausal
women, affecting 5-10% of this population. It is characterized by menstrual irregularities and clinical
hyperandrogenism such as hirsutism, seborrhoea and acne. PCOS women have insulin resistance, which results in
compensatory hyperinsulinemia. A number of findings suggest that hyperinsulinemia may play a central role in the
development of hyperandrogenism. This study is under taken to measure insulin resistance and leutenising hormone
(LH) in PCOS patients and to see the relationship of insulin resistance with leutenising hormone (LH).
Methods: Case control study was done taking 60 women PCOS and 60 age matched healthy women as controls. In
all the subjects, concentrations of fasting plasma glucose estimated using enzymatic methods in semiautoanalyser.
Fasting serum insulin and leutenising hormone (LH) measured by CLIA using Lumax-CLIA microplate reader.
HOMA IR was calculated from estimated parameters.
Results: The concentration of fasting serum insulin,fasting plasma glucose,HOMA –IR and leutenising hormone(LH)
in controls are 9.33±3.08 µIU/ml,94.38±10.36mg/dl,12.16±0.67and 4.67±1.94 mIU/ml respectively; in PCOS cases
they are 24.50±10.03µIU/ml,114.20±30.38 mg/dl,7.29±4.08 and 15.75±7.51 mIU/ml respectively. The mean
concentrations of all the parameters were significantly (p value<0.05) increased in women with polycystic ovarian
syndrome when compared with healthy women.
Conclusions: This study shows that 75% of pcos women were insulin resistant and HOMA IR shows a positive
correlation (r value 0.48, p<0.05) with serum leutenising hormone(LH).
Keywords: Insulin resistance, Luteinizing hormone, Polycystic ovarian syndrome

INTRODUCTION
Polycystic ovarian syndrome is a highly prevalent
hormonal and metabolic disorder among reproductive
aged women worldwide. According to Rotterdam criteria
polycystic ovarian syndrome is defined as having any two
of following:
•

Oligo/anovulation

•
•

Clinical/biochemical signs of hyperandrogenism
Polycystic ovaries by scan with exclusion of other
related disorder.1

Several studies have suggested a prevalence of PCOS of
between 5% and 10 % in women of reproductive age
group. Polycystic ovary alone is found in 20-25% of
women.2 The prevalence of PCOS varies with ethnicity or
race. It was reported in 6.6% in South Eastern United
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States, 6.8% in Geece, 6.5% in Spain, 13% among
Mexican American Women, and 52% among female
South Asian immigrants of Britain.3 PCOS is a
heterogenous disorder for which several pathogenic
mechanisms have been proposed. The main mechanism is
abnormal gonadotropin secretion, with excess circulating
LH and low FSH. Hypersecretion of androgen by ovarian
and adrenal gland which provide substrate for peripheral
aromatisation to estrogen also play role in development
of PCOS.4 FSH and LH secretion patterns reflects the
integration of sensitive complex hypothalamic, pituitary,
and peripheral signals. GnRH pulse amplitude and
frequency determine the physiologic patterns of LH and
FSH secretion. Decreasing GnRH pulse frequency
enhances LH pulse amplitudes.5
PCOS women have insulin resistance. Insulin resistance,
defined as an impaired biological response to insulin,
along with its compensatory hyperinsulinemia .The
defect in insulin action in PCOS appears to be at the post
binding level which involves glucose transport.6 These
are hallmarks of polycystic ovarian syndrome, which puts
women with polycystic ovarian syndrome at an increased
risk of impaired glucose tolerance and T2DM.7,8 This
study is undertaken to find out prevalence of insulin
resistance in polycystic ovarian syndrome patients. There
are not many studies to evaluate relationship between
insulin resistance and luteinizing hormone (LH). Hence,
we would like to evaluate relationship of insulin
resistance with luteinizing hormone in polycystic ovarian
syndrome patients. We hypothesize that correlation exist
between insulin resistance and luteinizing hormone in
polycystic ovarian syndrome patients.
METHODS
A study will be carried out for a period of one year. The
patients will be selected from Chigateri General Hospital
and Bapuji Hospital, Davangere (both hospitals are
attached to the teaching institute JJM Medical College,
Davangere) and private hospital in and around JJMMC
Davangere. Study will be carried out in clinically 60
diagnosed cases of polycystic ovarian syndrome and 60
age matched controls will be selected based on inclusion
and exclusion criteria
Inclusion criteria
Cases; patients between age 17-36yrs diagnosed as
polycystic ovarian syndrome having clinical features:
oligomenorrea
(35days),
amenorrea
(6months),
hyperandrogenisum features like acne, hirsuitism, and
diagnosed polycystic ovaries by ultrasound. Controls; 1736 years females having normal menstrual cycle.
Exclusion criteria
Patients having history of diabetes mellitus, impaired
glucose tolerance, Pregnancy, breast feeding, non-fasting,
Patients with untreated hypothyroidism, those on drug

treatment like antihypertensive, antiplatelet, lipid
lowering agents, drug affecting glucose and lipid
metabolism, congenital adrenal hyperplasia, cushing
syndrome, ovarian/adrenal androgen secreting tumors.
Ethical clearance obtained from institutional ethics
comity. After taking informed consent, under all aseptic
precautions about 5 ml of venous blood will be collected
in a sterile bulb after overnight fasting of 12 hours.
Sample is collected during follicular phase of menstrual
cycle. 2ml will be collected in EDTA vial (for plasma),
3ml in plain vial for (for serum), it will be subjected for
centrifugation, serum and plasma will be separated.
Insulin and luteinizing hormone (LH) were estimated
from serum and fasting glucose from plasma. Fasting
plasma glucose measured by GOD POD method by Erba
mannheim chem5 plus Semi Auto-analyzer”. Normal
value of fasting plasma glucose is 70-110mg/dl.
Fasting insulin and luteinizing hormone (LH)estimated
by chemiluminescence immunoassay. Normal value of
fasting insulin is 5-25μIU/ml. Normal value of luteinizing
hormone (LH) in follicular phase is 0.5-10.5 mIU/ml.
Calculation of insulin resistance by using HOMA model
(HOMA -IR).9
HOMA-IR = (Fasting plasma glucose in mg/dl x fasting
serum insulin in μiu/ml)/405
The subject is considered to have insulin resistance if
HOMA-IR value is more than 2.7.
Statistical analysis
Statistical analysis was done using SPSS software,
version 17.0. Descriptive data were presented as mean ±
SD and range values. Unpaired student t test used to
compare between cases and controls. Relationship
between insulin resistance and serum luteinizing hormone
(LH) was assessed by Pearson’s correlation coefficient.
For all the tests, the probability value (p-value) of less
than 0.05 was considered statistically significant.
RESULTS
In the present study, a total number of 120 subjects were
included. They were divided into 2 Groups: Controls-It
consisted of 60 healthy women Cases-It consist of 60
PCOS cases
The mean age was not statistically significant. The
concentration of fasting serum insulin, fasting plasma
glucose, HOMA-IR and leutenising hormone (LH) in
controls are 9.33±3.08 µIU/ml, 94.38±10.36mg/dl,
12.16±0.67and 4.67±1.94 mIU/ml respectively; in PCOS
cases they are 24.50±10.03µIU/ml, 114.20±30.38 mg/dl,
7.29±4.08 and 15.75±7.51 mIU/ml respectively. The
mean concentrations of all the parameters were
significantly (p value <0.05) increased in women with
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polycystic ovarian syndrome when compared with
healthy women (Table 1).
Table 1: Comparison of fasting plasma glucose,
fasting insulin, luteinizing hormone (LH) and insulin
resistance in study groups. results expressed as mean
± SD.
Parameter

PCOS cases

Controls

Mean age
Fasting serum
insulin
(µIU/ml)
Fasting
plasma
glucose mg/dl
HOMA IR
Luteinizing
hormone (LH)
mIU/ml

29.42±6.88

27.72±6.66

P
value
0.17

24.50±10.03

9.33 ±3.08

<0.05

114.20±30.38

94.38±10.36

<0.05

7.29±4.08

2.16±0.67

<0.05

15.75±7.51

4.67±1.94

<0.05

Prevalence of insulin resistance in PCOS cases
In insulin sensitive indivials HOMA IR value found to be
<2.77. In this study, out of 60 PCOS cases, 45 cases
HOMA IR value found to be more then 2.77. So
prevalance of insulin resistant cases in PCOS cases in this
study is 45/60 i.e. 75%. There is positive correlation (r
value 0.48) between HOMA IR levels with serum
luteinizing hormone (LH) (Table 2).
Table 2: Correlation of insulin resistance with
luteinizing hormone (LH).
Variables
Serum luteinizing
hormone (LH)

r value

p value

0.48

<0.05

DISCUSSION
Polycystic ovarian syndrome (PCOS) is a heterogeneous
disorder of unknown aetiology affecting 5-10% of
women of reproductive age. It is a disorder that affects
the reproductive, endocrine and metabolic functions and
is the leading cause of chronic anovulation leading to
infertility. Also, it is associated with obesity, insulin
resistance; dyslipidemia and endothelial dysfunction.10 a
number of findings suggest that hyperinsulinemia may
play a central role in the development of
hyperandrogenism in pcos patients.11
Prevalence in this study is 45/60 i.e. 75%. This is similar
to anuradhaclara et al where prevalence of IR in PCOS
found to be 76.9 % and is in consistent with previous
studies that showed Indian PCOS women to be more
insulin resistant then there white counterparts.12,3
Prevalence of insulin resistance differs by method used to
estimate IR. In a study done by pikee saxena et al
prevalence found to be 88%.13 They used 2-hour post

glucose insulin level to identify IR. Presence of insulin
resistance is quoted as the main reason for elevation of
fasting glucose levels in these studies. S pikee et al found
that in patients with normal glucose tolerance, values of
glucose remain in the normal range due to adequate
insulin response.13 A woman with IR, normal glycemic
levels may be noticed after a glucose challenge because
the pancreas will have to secrete excess insulin in order to
keep the blood sugar in the normal range. However, with
time the β-cells become increasingly dysfunctional and
fails to secrete enough insulin to correct the prevailing
hyperglycemia, resulting in increased glucose level.13
In polycystic ovarian syndrome patients, there is relative
inefficiency of insulin receptors binding to insulin which
leads to improper transfer of glucose to intracellular
compartment and this result in relative hyperglycemia, in
spite of increased insulin producing beta cells. In
polycystic ovarian syndrome adipocytes there is
significant decrease in number of GLUT4 glucose
transporters.14 in cultured skin fibroblast of women with
PCOS, impaired insulin action on glycogen synthesis is
associated with constitutively increased insulin receptor
beta subunit serine phosphorylation and decreased insulin
receptor tyrosine kinase activity. A serine kinase extrinsic
to receptor is responsible for these abnormalities.15
In present study, we found that the mean serum levels of
LH are significantly increased in subjects with PCOS
when compared to healthy controls. It is in accordance to
the studies carried out by Mutib M T et al, Feuser C et al,
Fulghesu A M et al and Cheung L et al.16-19 Anovulation
in women with pcos is characterised by inappropriate
gonadotropin secretion. Alteration in gonadotropin
releasing hormone pulsatility leads to preferential
production of luteinizing hormone (LH) compared with
follicle stimulating hormone (FSH) Hypothalamic
dysfunction may be primary cause or secondary to
abnormal steroid feedback. In either case serum LH level
rise and increased levels are observed clinically in
approximately 50% of affected women.1
It is mainly because of GnRH dysregulation. The
abnormal secretion of ovarian androstenidione is seems
to be intrinsic property of PCOS theca /granulose cells. A
key step in androgen formation is regulation of p450c17
enzyme. Activation of this enzyme in ovary or adrenal
cortex is regulated by number of hormones including
insulin, LH and IGFs. Androstenidione can augments
pituitary sensitivity to GNRH both by direct action on
gonadotropin synthesis and by enhancing GNRH induced
GNRH receptors. It has been postulated that altered input
to GNRH neuronal system by insulin and or sex steroid
may induce dysregulation of GNRH pulse generator
activities.16 However, mechanism of neuroendocrine
dysfunction may be due to chronically elevated level of
estrone, a weak estrogen aromatized peripherally from
androstenedion, which is not counteracted by
progesterone so uncoupling hypothalamic estradiol
inhibition by elevated ovarian androstenidion.
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At particular threshold this uncoupling is associated with
estradiol related sensitization of pituitary LH release and
hence increases LH secretion. Chronic LH stimulation in
PCOS induces sustained hyper secretion of androgens by
the theca compartment.17 LH plays a critical role in the
folliculogenesis. LH promotes the secretion of androgens
by ovarian theca cells, which may result in follicular
maturation arrest.20
Luteal cell LH receptors signal to enhance cAMP levels
and induce cholesterol availability for ovarian steroid
genesis. The StAR (steroidogenic acute regulatory)
protein is induced by LH and mediates cholesterol
delivery to the inner membrane. LH enhances
cytochrome P450-linked enzyme activity to synthesize
pregnenolone
and
induces
3b-hydroxysteroid
dehydrogenase, 17a-hydroxylase, and 17, 20-lyase
synthesis.1 LH enhances theca cell steroidogenesis
through the cAMP-protein kinase A pathway. Insulin
regulates steroidogenesis by acting through its own
receptor. In classical insulin-responsive tissues, insulin’s
actions are mediated via three major pathways: the
phosphatidyl-inositol
3-kinase
(PI-3K)
pathway,
implicated in the metabolic effects of insulin; the MAPK
pathway, responsible for the mitogenic effects of insulin;
and the protein kinase C (PKC) pathway, which can also
be activated via G protein activation of phospholipase
C.21
Because LH and insulin act physiologically via distinct
intracellular signaling mechanisms, their synergistic
enhancement of theca cell steroidogenesis likely entails
important interactions between pathways of these tworespective hormone. It has been shown that insulin
significantly increases LH-driven cAMP accumulation in
theca. This insulin-stimulated increase in cAMP could be
induced through PI-3K and/or PKC.21 These observations
provide a molecular basis to the hypothesis of significant
co relation between the LH and insulin signaling
pathways and support the possibility of a defect in
women with PCOS affecting both insulin and LHstimulated ovarian androgen production as well as
synergistic responses.
CONCLUSION
The study shows significantly increased concentrations of
fasting plasma glucose, insulin, luteinizing hormone (LH)
and HOMA IR in pcos patients when compared to
healthy women. This signifies presence of insulin
resistance in women with PCOS. Our study shows
positive correlation between insulin resistance and
luteinizing hormone (LH). Insulin can stimulate ovarian
androgen production in women with PCOS. Insulin
resistance may be the first important marker of metabolic
disease in PCOS women, who are at risk of development
of type 2 diabetes, obesity, hypertension, dyslipidemia
and coronary artery disease. Women develop PCOS
because of a hypersensitivity of their intraovarian insulin
androgen signalling pathway Hence PCOS patients

should be screened for insulin resistance. By giving
appropriate treatment for insulin resistance in pcos
women, we can lower androgen level and improve
ovulatory function.
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Aerobic and Anaerobic Bacterial Isolates
on the Surface and Core of Tonsils from
Patients with Chronic Tonsillitis
Meera Niranjan Khadilkar,1 Nitin Ankle,1 Sheetal Harakuni2
ABSTRACT
Introduction
Controversy regarding treatment of tonsillitis based on throat culture report still persists. If surface culture is a determinant of
bacteriology of the core, then rational therapy could be aimed at organisms cultured by surface swab.
Materials and Methods
A Cross-sectional study was conducted on 100 patients of chronic tonsillitis who underwent tonsillectomy. Tonsil surface and
core swabs were studied for aerobic and anaerobic growth.
Results
Seventy-three percent patients had aerobic growth on tonsil surface and 74.2% in tonsil core. Staphylococcus aureus was the
commonest aerobic bacteria isolated. Anaerobic growth was present in 44.4% patients on tonsil surface, and 48.4% in core.
Porphyromonas sp. was the commonest anaerobic bacterium isolated.
Discussion
There was no statistically significant difference between aerobic and anaerobic bacteria found in tonsil surface and core.
Conclusion
Throat swabs adequately represent core pathogen, and are dependable in detecting bacteriology of chronic tonsillitis.
Keywords
Tonsillitis; Bacteria, Aerobic; Bacteria, Anaerobic.

T

onsillitis remains a frequently occurring clinical
problem, affecting children and adults. Although
treated everyday, the controversy regarding

treatment based on throat culture report still persists.
Chronic tonsillitis is not only clinically suspected, but has
to be supported by bacteriological and patho-anatomical
considerations. Empirical treatment of chronic tonsillitis
patients cannot be based on bacteriological profile of
surface. The bacterial profile obtained by swabbing the
surface, may be colonizers only. If surface culture is a
determinant of bacteriology of the core, then rational
therapy could be aimed at organisms cultured by surface
swab. This study was planned to assess the relationship
of aerobic and anaerobic bacterial isolates on the surface
and in the core cultures from recurrently infected and
inflamed tonsils.

Materials and Methods
A cross-sectional study was conducted on hundred
patients of chronic tonsillitis, who attended the Out
Patient Department of ENT, from January to December
2014, who underwent tonsillectomy, were taken for the
study after obtaining written informed consent. Patients
with history of more than 3 episodes of tonsillitis for
a minimum of 6 months, with no relief of symptoms,
where selected for tonsillectomy. Patients were treated
with broad-spectrum antibiotics before surgery. Patients
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with tonsillar malignancy and those who failed to give
consent were excluded. The study was approved by
Institutional Ethics Committee.
Two swabs were procured from the tonsillar surface
intraoperatively by rotating sterile cotton wool swabs
over the surface of the tonsil, avoiding any other part
of the oropharynx, before tonsillectomy. The tonsillar
specimen obtained after surgery was immediately dipped
into povidone iodine solution for half a minute and then
rinsed in sterile saline solution. It was sectioned into
two parts following thorough asepsis. Two sterile swabs
were applied to the inner surface of the sectioned tonsil,
without coming in contact with the outer surface. One
swab from each pairs was transported in thioglycollate
medium for anaerobic culture. The four samples were
transported to the Microbiology laboratory for culture.
The samples were processed for isolation of aerobic
bacteria and anaerobic bacteria as per the standard
protocol.1,2 Statistical analysis was done to determine
percentage and the significance between the aerobic and
anaerobic isolates from surface and core of the infected
tonsil by application of Chi-square test and Fischer
Exact test.
Results
Chronic tonsillitis most commonly (44%) affected the
adolescent age group (11-20 years). There was a slight
female predilection in chronic tonsillitis with females
comprising 53% and males 47%. Twenty (20%) patients
had grade 2 tonsillar hypertrophy, 66 (66%) patients had
grade 3 tonsillar hypertrophy, and 14 (14%) patients
had grade 4 tonsillar hypertrophy; 37% patients had
adenoids. Majority of patients (73%) with chronic
tonsillitis manifested with bilateral jugulodigastric
lymphadenopathy. Indication for tonsillectomy in 63
(63%) patients was chronic tonsillitis and in 36 (36%)
patients was chronic adenotonsillitis. One (1%) patient
had chronic adenotonsillitis with bilateral chronic
otitis media (COM). Eighty-three (83%) patients had
parenchymatous tonsillitis, while 17 (17%) patients had
follicular tonsillitis.
Sixty-two (62%) and sixty-three patients (63%)
patients had bacterial growth on tonsil surface and core

respectively. Fifty-four out of 62 (87%) and 57 out of
63 (90%) patients had aerobic growth on tonsil surface
and tonsil core respectively. Thirty-seven out of 54
(69%) patients had aerobic growth in tonsil surface as
well as tonsil core; of which 29 (78%) patients had same
aerobic growth on tonsil surface as well as in tonsil core.
The remaining 18 patients had aerobic growth in either
tonsil surface or in core. Eight out of 54 (15%) patients
had polymicrobial aerobic growth on tonsil surface,
9 out of 57 (16%) patients had polymicrobial aerobic
growth in tonsil core.
Staphylococcus aureus was the commonest aerobic
isolate in surface culture (40.7%) followed by
Streptococcus pyogenes (18.5%), Klebsiella pneumonia
(9.3%), Streptococcus pneumoniae, Pseudomonas
aeruginosa, Enterococcus sp. (7.4%), Citrobacter
sp. (3.7%), and Klebsiella oxytoca, Escherichia coli,
Acinetobacter (1.9% each). In core cultures too,
Staphylococcus aureus and Streptococcus pyogenes
were the commonest aerobes isolated (33.3% & 21.1%
respectively), followed by Streptococcus pneumoniae
(14.0%), Klebsiella pneumoniae (10.5%), Pseudomonas
aeruginosa (7.0%), and Neisseria catarrhalis, Escherichia
coli, Acinetobacter sp. (1.8% each). No statistical
difference between surface and core cultures was seen.
(Table I).
Twenty-nine out of 62 (47%) and 30 out of 63 (48%)
patients had anaerobic growth on tonsil surface and core
respectively. Twenty-two out of 29 (76%) patients had
anaerobic growth on tonsil surface as well as in tonsil
core, of which 13 patients had the same growth on tonsil
surface as well as core. The remaining 7 patients had
anaerobic growth in either tonsil surface or in core. One
out of 29 (3%) patients had polymicrobial anaerobic
growth on tonsil surface. No patients had polymicrobial
anaerobic growth in tonsil core.
Porphyromonas sp. was the commonest anaerobe
isolated in both surface and core cultures (41.4% and
33.3% respectively) in the present study. Bacteroides
fragilis (17.2%), Prevotella intermedia, Prevotella
loescheii (10.3% each), Prevotella melaninogenica
(6.9%) were the other anaerobic isolates in surface
cultures. Fusobacterium sp., Peptostreptococcus sp.,
Bilophila sp., Actinomycetes concomitans (3.4%)
were the uncommon anaerobic bacteria isolated

Bengal Journal of Otolaryngology and Head Neck Surgery Vol. 25 No. 2 August, 2017

Bacterial Isolates from Patients with Chronic Tonsillitis

1

1.8%

1

Pseudomonas
aeruginosa

4

7.4%

4

7.0%

0.774

Citrobacter
freundii

2

3.7%

3

5.3%

0.949

Acinetobacter sp.

1

1.9%

1

1.8%

1

Enterococcus sp.

4

7.4%

2

3.5%

0.327

TOTAL

54

100%

57

100%

0.0%

0.491

1

3.4%

0

0.0%

0.491

TOTAL

100%

30

100%

Bilophila sp.

Bengal Journal of Otolaryngology and Head Neck Surgery Vol. 25 No. 2 August, 2017

0

Actinomycetes
concomitans

29

Peptostreptococcus
sp.

P VALUE

1.9%

0.522

1

0.382

Escherichia coli

Fusobacterium sp.

0.742

0.486

0.276

1.8%

0.112

1

1.00

0%

0.491

0

TONSIL

Neisseria
catarrhalis

Prevotella loescheii

33.3%

0.486

26.7%

0%

16.7%

0

20.0%

1.9%

0.0%

1

3.3%

Klebsiella
oxytoca

Prevotella
melaninogenica

0.0%

0.824

TONSIL

10.5%

10

6

8

9.3%

5

5

6

Klebsiella
pneumoniae

Prevotella
intermedia

0

0.413

1

14.0%

0

8

TONSIL
SURFACE

7.4%

41.4%

4

17.2%

Streptococcus
pneumoniae

Bacteroides fragilis

10.3%

0.739

6.9%

21.1%

10.3%

12

3.4%

18.5%

3.4%

10

3.4%

Streptococcus
pyogenes

TONSIL
SURFACE

Porphyromonas sp.

12

0.693

5

ANAEROBIC
BACTERIA

33.3%

3

P VALUE

19

2

TONSIL CORE
(%)

40.7%

3

TONSIL CORE

22

1

TONSIL
SURFACE (%)

Staphylococcus
aureus

1

TONSIL
SURFACE (NO.)

Table II: Comparison of Anaerobic Bacteria in
Tonsil surface and core.

AEROBIC
BACTERIA

Table I: Comparison of Aerobic Bacteria in Tonsil
surface and core

melaninogenica (20.0%), Prevotella intermedia (16.7%)
and Fusobacterium sp. (3.3%). There was no statistical

1

exclusively in surface cultures. The core cultures
also isolated Bacteroides fragilis (26.7%), Prevotella

91

92

Main Article

significant difference between the anaerobic bacteria
found in tonsil surface and core. (Table II).
Discussion
Tonsillitis is a common problem that affects children
between the ages of 5-10 years, and is often treated
inadequately or inappropriately with antibiotics. This
often results in persistent infection with resistant
aerobic and/or anaerobic bacteria leading to recurrent
attacks of infection and eventually chronic tonsillitis.
This condition also affects adults and rarely, the elderly.
The resultant chronic inflammation and/or enlargement
of the tonsils cause considerable morbidity requiring
therapeutic surgical intervention.
Our study showed that adolescents were more affected
(44%) and there were more females than males (sex
ratio of 1:1.12). Similar age incidence was observed in
many of the previous studies.3,4,5,6,7,8 However the gender
incidence was more in men in many of the previous
studies.
Majority of the patients who sought surgical
intervention had grade 3 tonsillar hypertrophy (66%).9
In 37% of patients, adenoids were present along with
enlarged tonsils, which was comparable to the study
by Hadi and co-authors.10 Majority of patients (73%)
with chronic tonsillitis manifested with bilateral
jugulodigastric lymphadenopathy. Chronic tonsillitis
was the major indication for surgery in 63% of patients
followed by chronic adenotonsillitis in 36%. Chronic
adenotonsillitis with bilateral chronic otitis media was
seen in only 1%. The study group of Hadi and coauthors had more number of cases with adenotonsillitis
than tonsillitis alone.10
In the present study, bacterial growth on the surface
and core of tonsils was nearly equal (62% and 63%
respectively). An equal incidence of surface and core
isolates was seen in three studies;4,11,12 whereas in three
other studies, core isolates were nearly double that of
surface isolates.13,14,15 The lack of any growth in tonsillar
surface and core in the rest of the patients could be
explained by a possible role of viruses in precipitating
chronic tonsillitis, which has not been investigated in
our study. It could also be attributed to the fewer number

of attacks of tonsillitis in those patients. Staphylococcus
aureus was the commonest isolate from both surface
and core of tonsils. Streptococcus pyogenes was the
next common isolate from the core. The aerobic isolates
of the present study are comparable to findings of some
of the previous studies.4,12,16
Anaerobic isolates in the surface and core cultures
in the present study were almost equal (47% and 48%
respectively). Another study revealed anaerobic growth
in 20% surface isolates and 62.5% core isolates. In
61.1%, anaerobes were isolated in both surface and core
cultures. Same isolates were seen in 59.1% in cultures
from surface and core.17 Porphyromonas sp. was the
commonest anaerobic isolate from surface and core
in the present study. These findings differ from those
of Mitchelmore et al, which showed Fusobacterirum
sp. as the commonest organism from the surface and
Peptostreptococcus micros from the core.18 Bacteroides
melaninogenicus was the most common anaerobe
isolated from tonsil cores in a study by Reilly and coauthors.19 Taylan et al concluded that Peptostreptococcus
sp. was the commonest organism in tonsil core (37%).16
In our study, Peptostreptococcus sp. was isolated from
surface only.
Same isolates in both surface and core cultures were
more common among aerobic group (78%) than among
the anaerobic group of bacteria (45%). Patients with
aerobic growth in tonsil surface as well as core (37)
outnumbered patients with anaerobic growth in surface
as well as core (29). Polymicrobial aerobic flora was
more frequently encountered (15% on surface, 16% in
core) when compared with polymicrobial anaerobic flora
(3% in surface and 0% in core). Aerobic and anaerobic
isolates together were slightly more in the tonsil core
(90%) and 48% respectively) when compared to the
same in tonsil surface (87% and 47% respectively).
Further studies are recommended to analyze the
possible role of viral etiology and host factors like
malnutrition, socio-economic status and poor oral
hygiene in the causation of chronic tonsillitis. Also, in
view of the fact that tonsillitis is a common condition
existing in widespread geographical areas, studies with
a greater sample size and over larger geographical
regions are recommended.
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Conclusion

9.

Throat swab adequately represents the core pathogen,
and is dependable in detecting the bacteriology
of chronic tonsillitis. Staphylococcus aureus and
Porphyromonas sp. were the most common aerobic and
anaerobic pathogens respectively, among both children
and adults.
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Introduction
Identification determines the individuality of a
person. It is determined by physical characteristics like
age, sex, race, stature, etc. Stature is one of the primary
data for identification. Stature estimation occupies a
central position in identification done by the medicolegal expert and also in anthropology. In cases where
only the parts of body are available and the body is not
in its entirety, stature estimation and thus establishing
identity becomes a challenging task.(1) Significant
correlations have been found between stature and
different body (anthropometric) measurements, long
bone lengths etc. of a person. This principle helps to
establish the stature and thus the partial identity of a
person in natural and manmade mass disaster cases like
earth quakes, cyclones, tsunamis, floods, bomb blasts
and airplane accidents where in fragmented and
mutilated body parts are available.
Previous works on stature estimation which are
available are applicable to only one population group
and cannot be generalized to other populations because
of variations in genetic and environmental factors, so it
becomes necessary to have stature estimation methods
to the different ethnic groups.(2) Many studies are done
to calculate stature from foot length, limb length, and
long bones but only few studies are available on finger
lengths. The middle finger length shows a significant
correlation with the stature, so in the present study an
effort has been made to evolve a regression equation to
calculate stature from middle finger lengths using
statistical methods in the north Karnataka region as
there is no such data available. This will be helpful in
conditions where only a hand or a part of hand is
available for identification of a person.
Materials and Method
A cross-sectional study was done over a period of
one year from 1st April 2016 to 31st March 2017.
During this period, 150 individuals i.e. 75 males and 75
females, born and brought up in the North Karnataka
region of India (Districts included were Belgaum,

Dharwad, Bijapur, Gulbarga, Bagalkot, Gadag and
Haveri) of the age above 21 years were chosen for the
study. Age above 21 years was chosen for the reason
that by this age nearly all secondary centers fuse with
the respective shafts. Those who were not born and
brought up here were excluded. To minimize error,
cases of dwarfism, gigantism and those having skeletal
abnormality of spine and long bones were excluded
from the study. Informed written consent was obtained
prior to recording the measurements. All measurements
were taken in a well-lighted room in day light and a
single person to prevent inter-observer bias.
Anthropometric measurements and techniques:
measurements of middle finger length of males and
females were taken by using a Vernier caliper and the
stature was recorded using an anthropometer rod set.
Stature was measured as vertical distance from the
vertex to the floor. Measurement was recorded by
making the subject to stand erect on a horizontal resting
plane, bare footed with shoulder blocks and buttocks
touching the wall. Anthropometer was placed in straight
vertical position in front of the subject with head
oriented in eye-ear-eye plane (Frankfurt plane). The
movable rod of the anthropometer is brought in contact
with vertex in the mid sagittal plane. To measure the
finger length the subject is asked to place the hands on
a flat table, palms of hand were turned inwards and
fingers horizontally pointing downwards and the
distance between the phallangions and dactylions of the
respective fingers was recorded using a Vernier caliper
Observation and Findings
The maximum, minimum and average statures of
different sexes along with their maximum, minimum
and average inter-acromial lengths were calculated.
The regression formulae, standard errors, standard
deviations and coefficient of co-relations of the above
data were computed using statistical methods by
presuming X as an independent variable and Y as
dependent variable.
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Table 1: Correlation between Height (stature) with Left and right finger length (cms) in total, male and
female samples by Karl Pearson’s correlation coefficient
Samples
Variables
Correlation between Height (stature) with
r(X,Y)
t-value
p-value
Total
Left finger length
0.4651
3.6399
0.0007*
Right finger length
0.3793
2.8398
0.0066*
Male
Left finger length
0.6342
5.6822
0.0001*
Right finger length
0.5490
4.0790
0.0004*
Female
Left finger length
0.4651
3.6399
0.0007*
Right finger length
0.3793
2.8398
0.0066*
*p<0.05
Table 2: Simple linear regression analysis of Height (stature) by Left and right finger length (cms) in total,
male and female samples
Samples
Independent variable
Coefficients
Total
Intercept
81.19
Left finger length
11.19
Intercept
80.61
Right finger length
11.27
Males
Intercept
104.67
Left finger length
8.34
Intercept
99.57
Right finger length
9.06
Femles
Intercept
108.79
Left finger length
6.89
Intercept
119.19
Right finger length
5.37

Fig. 1: Linear relationship between Height (stature) by Left finger length (cms) as a whole
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200.00
Stature (cms) = 11.272(RFL) + 80.612
190.00

Height (stature)cms

180.00
170.00
160.00
150.00
140.00
130.00
120.00
5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50

Right finger lenth (cms)

Fig. 2: Linear relationship between Height (stature) by right finger length (cms) as a whole
200.00
Stature (cms) = 8.339(LFL) + 104.670

Height (stature)cms

190.00
180.00
170.00
160.00
150.00
140.00
130.00
120.00
5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50

Left finger lenth (cms)

Fig. 3: Linear relationship between Height (stature) by Left finger length (cms) in males
200.00
Stature (cms) = 9.0563(RFL) + 99.569
190.00

Height (stature)cms

180.00
170.00
160.00
150.00
140.00
130.00
120.00
5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50
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Fig. 4: Linear relationship between Height (stature) by right finger length (cms) in males
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180.00
Stature (cms) = 6.8936(LFL) + 108.790

175.00

Height (stature)cms

170.00
165.00
160.00
155.00
150.00
145.00
140.00
135.00
130.00
5.50

6.00

6.50

7.00

7.50

8.00

8.50

Left finger lenth (cms)

Fig. 5: Linear relationship between Height (stature) by Left finger length (cms) in females
170.00

Stature (cms) = 5.3667(RFL) + 119.190

Height (stature)cms

165.00
160.00
155.00
150.00
145.00
140.00
6.00

6.20

6.40

6.60

6.80

7.00

7.20

7.40

7.60

7.80

8.00

Right finger lenth (cms)

Fig. 6: Linear relationship between Height (stature) by right finger length (cms) in females
Table 3: Comparison of male and females with different variables by t test
Variables
Males
Female
t-value p-value
Mean
Std. Dev.
Mean
Std. Dev.
Left finger length
7.55
0.53
6.92
0.35
7.1067 0.0001*
Right finger length
7.51
0.52
6.95
0.36
6.3488 0.0001*
Height (stature)
167.59
7.06
156.48
5.13
9.0994 0.0001*
*p<0.05
Discussion
In the present study, we found good correlation
between middle finger length and stature in both male
and female but the correlation coefficient was higher in
females than males except in cases of right middle
finger length in males. Mean predictive stature of males
is 167.59 and it is 156.48 in females.
The obtained regression equations for males:
(1) Stature= 9.0563(RMFL) + 99.569
(2) Stature= 8.339(LMFL) + 104.67
And in females the regression equations are:
(1) Stature= 5.3667(RMFL) + 119.19
(2) Stature= 6.8936(LMFL) + 108.79
And the regression equations as a whole are:

(1) Stature= 11.272(RMFL) + 80.612
(2) Stature= 11,188(LMFL) + 81.187
Shivakumar et al(3) also found good correlation and
statistically highly significant correlation coefficient
between middle finger length and stature among the
South Indian population of Karnataka region but the
regression equations obtained in this study are different
from their study.
In another study conducted by Verghese A.J. et al(4)
in Mysore and surrounding region of Karnataka found
significant correlation between middle finger length of
both hands and stature in males and females.
Krishan K. et al(5) in their study concluded that the
index finger length and ring finger length had
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statistically significant correlation with stature of adult
population of North India.
Shintaku and Furuya(6) in their study in 1990
observed good correlation between middle finger length
and stature among the Japanese population.
Conclusion
The identification of commingled mutilated remain
is a challenge to forensic and anthropological experts
and hence a need of studies on stature estimation from
different body parts in different population groups is
required. Such studies help in narrowing down the pool
of possible victim matches in cases of identification
from mutilated remains.
The present study indicates that middle finger
length can be effectively used for estimation of stature
in both males and females. Many authors have insisted
the need for population specific stature estimation
formulae. In this study we have derived regression
equations to estimate stature from middle finger length
for North Karnataka region.
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Abstract
Decrease in parasympathetic neural activity has been a predictor for development of diseases like cardiac arrhythmias,
hypertension etc., measuring the vagal outflow in humans using invasive techniques is difficult which has paved way for
Heart rate variability (HRV) which is anoninvasive tool for assessing periodic and non
non-periodic
periodic variations in HR which in
women is affected by endogenoussex hormones. The aim was to compare the cardiac parasympathetic tone during follicular
and luteal phases of menstrual cycle using the frequency and time
ime domain parameters of HRV. Thirty female students aged
17-20
20 years were subjected to ECG recording which w
was
as fractionated analogally into Time and Frequency Domain Analysis
during follicular and luteal phases of menstrual cycle. Data was analyzed statistically using student’s pair t-test.
t
The
difference in Mean HR, Rmssd, NN5o, pNN50 and HF nu was found to be statistically significant in follicular and luteal
phase. Estrogen during the follicular phase of menstrual cycle promotes vagal outflow while the Progesterone during the
luteal phase promotes sympathetic activity hence we conclude that the sex hormones du
during
ring menstrual cycle interact with
ANS affecting the regulation of the heart.
Keywords: HRV, Vagal activity, HF nu.

Introduction
Throughout the biological lifespan of a female there are
rhythmic cyclical changes which are the physiological
preparation by the female body for fertilization and conception1.
The duration of menstrual cycle averages from around 28 to 30
days but may show variability2. The menstrual cycle in females
is characterized by the follicular and luteal phase
phases which
represent the cyclical changes occurring in the ovaries. The
ovarian follicles develop following the bleeding phase during
which levels of hormone estrogen gradually increase while
progesterone levels remains low and this is known as Follicular
phase.
se. But the ratio is reversed in favor of the hormone
progesterone in luteal phase as compared to estrogen3.
The two divisions of the peripheral nervous system i.e.
i.e.sympathetic and parasympathetic jointly modulate the working
of the heart on beat-to beat
at basis and its rhythm which is
controlled by a pacemaker the SA node1,2. Under normal resting
conditions the SA node receives tonic discharges from both the
sympathetic as well as parasympathetic nervous system but
there is suggested parasympathetic dominance
inance since the effects
of vagal stimulation decay quickly and has a brief latency which
suggests the role of parasympathetic activity primarily in the
regulation of SA node discharge. Heart Rate Variability is anon
anoninvasive technique to measure variationss in RR intervals
between consecutive beats4-6. Availability of computer interface
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has made it easier to study the beat-to-beat
beat
variations of the
sinus nodal discharge and power spectral analysis of HRV7.
The two algorhytmes of measurement of HRV include the Fast
Fourier technique and Auto regression4,5. LF and HF power
which represent the FFT measure the behaviors of the two arms
of the ANS. The HF component measures the vagal modulation
on the heart which shows a frequency discharge in the range
(0.15-0.4 Hz) whereas the LF component points towards the
interaction of combined action of sympathetic as well as
parasympathetic neural activity but more so of the sympathetic
activity and shows frequency discharge of (0.04-0.15);
(0.04
while LF
/ HF ratio is a global indicator of sympathovagal activity. A
reduced HRV denotes autonomic imbalance either in the form
of decreased parasympathetic activity or increase in the activity
of the sympathetic activity and is considered as important risk
factor for prediction of cardiac
rdiac catastrohies4,5. Time domain
measures used in this study are SDNN, pNN50 and Rmssd. The
SDNN component reflects the combined activities of
sympathetic and parasympathetic systems while pNN50 and
Rmssd reflect the influence of parasympathetic innervation
innervat
on
the pacemaker. Reduced SDNN is considered a reflection of
sympathovagal imbalance4,5.
Studies conducted on animal experimentation have proved that
estrogens act centrally to influence the vagal outflow increasing
8
it and decreasing sympathetic activity
acti
, thus providing a
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cardiovascular protective function. Progesterone, on the other
hand, appears to have an opposing effect both at the central as
well as peripheral levels, elevating central noradrenalin
release9,10. Given this antagonism, hormonal fluctuations across
the cycle is associated with changes in peripheral nervous
system functioning. Low parasympathetic activity is inculcated
in development of future disease11,12. There are several studies
suggesting a definitive role of HRV changes across the
menstrual cycle13. There are very few studies to cite which have
focused on the variations in the neurocardiac parameters during
the various phases of menstrual and the extent to which these
endogenous gonadal hormones actually interact with the
cardiovascular functions and are a matter of interest as well as
conflict due to multiple contradictory reports of the same. Hence
it is mandatory for identification of HRV variations in women at
risk to develop heart disease so as to permit an early
intervention.

Institutional Ethics committee of the college. In every case
selected, thorough menstrual history was taken including nature
and days of menstrual flow, regularity and total duration of
cycle as well as detailed medical history was obtained from all
participants, and they underwent a standard physiological
examination.
The entire purpose of the study and a detailed description of the
study protocol given to all the subjects prior to beginning of the
battery of tests and examination carried out at same time of the
day to avoid diurnal variations. The battery of tests used to
study the parasympathetic responses during different phases of
menstrual cycle were carried out during follicular and luteal
phases of menstrual cycle. Considering the first day of bleeding
as Day 1 and basal body temperature, the phases were marked
out. All female subjects were studied at each of the following
phases during a single menstrual cycle: i. Follicular (10th day),
ii. Luteal (20th day).

Materials and methods
Study Design: Cross-sectional.
Duration: December 2011 till February 2012.
Source of data: In the present study the data was collected from
the students of first year M.B.B.S enrolled in J. N. Medical
College, Belgaum for the academic year 2011.
Sample size: Thirty eumenorrhic girls aged 17-20 years of age
studying their MBBS course at J.N.M.C, Belgaum were selected
Sample size estimation Expected Reduction-(Mean) =d=20
SD=40 = σ
ά = 0.05
One sided
Z ά = 1.65
β = 0.2
Power 80%
Z β = 0.84
n = [(Z ά + Z β) σ / d] 2 = 24.8 = 25 =30
Based on sample size calculation 30 MBBS first phase females
aged 17-20yrs of J.N.M.C who are eligible were enrolled at the
time of data collection.
Inclusion criteria: Thirty eumenorrhic girls aged 17 -20 years
of age studying their MBBS course at J.N.M.C, Belgaum with
regular menstrual cycle duration of 28-30 days duration at least
3 months prior to the study, having no medical or gynecological
problems, no well-defined premenstrual tension were enrolled.

Study procedure: i. The subjects were asked to report to the lab
in the morning at around 8.00 am, avoided caffeinated drinks,
alcohol or nicotine prior to the experiment and completed their
evening meal by 9 P.M. Students avoided any sort of heavy
physical activity on the day of the test or the day prior. ii. ECG
Recording: The placement of the ECG electrodes was using the
conventional Lead wherein the electrodes were placed on RA
(right arm), LA (left arm), LL (left leg), and RL (right leg).
Heart rate Variability analysis was done using Naviquire
Computerized ECG system (ECG V; 52 Manufactured by
NIVIQURE Meditech pvt. Ltd. Bangalore and marketed by Inco
Medicals; Ambala (Manufactured year-2006). The ECG signal
was first analogally recorded and then digitally converted and
analyzed in the frequency domain and time domain parameters.
The analog ECG signal was obtained using lead II to obtain a
QRS complex of sufficient amplitude and stable base line.
Occasionally, on every record, noise (appearing as pairs of short
intervals due to a false trigger that resulted from the movement
of the subjects) was removed, and a small number of too-long
R-R intervals at the onset of the record were also removed.
Finally, the remaining R-R intervals, containing were stored on
a computer for analysis offline. iii. The HRV is recorded for
duration of 5 minutes with the subject lying supine. In the
frequency domain analysis the HF component relates to the
activity in the parasympathetic arm while the same is
represented by SDNN, Rmssd, NN50, pNN50 components in
the Time Domain measurement13. HF values are represented in
normalized unit (nu) or as absolute unit i.e.-ms.

Exclusion criteria: Subjects who had irregular menstrual
cycles, any endocrine disorders, consuming medications likely
to affect or influence PMS (diuretics, etc.) or drugs affecting
moods (antidepressant, tranquilizers), oral contraceptive pill,
hormonal replacement therapy, drugs that alter the
cardiovascular functions were also excluded from the study.

Analysis plan: The data was represented as mean ± SD using
software SPSS 18. The statistical analysis was conducted using
Student’s paired T-test and a value of p<0.05 was considered
significant

Voluntary Informed written consent was obtained from all
participants, and the experiment protocol was approved by

In the current study we have measured the variability using
HRV parameters in both the domains in Follicular and Luteal
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phases of healthy young females. It was evident from the results
that HF (peak) and HF (nu) which are frequency domain
measures of parasympathetic activity are higher during the
follicular phase as compared to lutealphase, while Rmssd,
NN50, PNN50 which relate
late to the same in the time domain
measure are lower in the luteal phase. The reduced values of
SDNN in the second half of the cycle i.e. luteal phase points
towards an imbalance between the two divisions of the
autonomic system as this phase is characterized
ized by increasing
levels of the hormone progesterone in comparison to the
follicular phase where estrogen tends to rise. From our overall
results it is quite evident that the vagal activity is altered by
increasing amounts of progesterone in the luteal ph
phase of young
females.
Table-1: Demographic details.
Age (years)

(17-20)
18.3±0.66 (17

Weight (kg)

56.7±7.55 (47
(47-85)

Height (m2)

1.56±0.04 (1.51
(1.51-1.68)

Body Mass Index (kg/m2)

23.12±3.23 (18.59
(18.59-35.38)

18.3 years, weight (56.7±7.55), height (1.56±0.04) and BMI
(23.12±3.23).
Table-2: Frequency Domain parameters of HRV analysis
during follicular and luteal phases.
Luteal
Follicular
P value
(Mean±SD)
(Mean±SD)
HF(peak)(ms)

2846 ±186

1743 ±113

0.001

HF(nu)

54.1 ±1.07

49.6 ±1.48

0.001

LF/HF Ratio

0.8 ± 0.044

1.05 ±0.043

0.001

HR(bpm)

78.8 ±7.48

84 ± 8.17

0.003

Table-2 shows that the HF (peak) as well as HF (nu) both
representing the absolute and normalized values of the
parasympathetic neural activity was statistically higher in the
follicular phase. Luteal phase was characterized by greater
LF/HF ratio which indicates reduced parasympathetic activity,
increased sympathetic activity or a combination of both. The
resting heart rate was statistically higher during the luteal phase
proving a sympathetic dominance during this phase.

Table-1 demonstrates the demographic distribution of
participants, with the mean age of the participants being around

Figure-1 Showsa higher HF (nu) during the Follicular phase
which is a marker of parasympathetic neural activity.

HF (nu)

54.1
55
54
53
52

49.6

follicular
luteal

51
50
49
48
47
follicular

luteal

Figure
Figure-1: HF (nu) during follicular and luteal phases.
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Figure-2 shows greater sympathetic tone across the luteal phase
resulting in higher resting heart rate.
Table-3: Time Domain parameters of HRV analysis during
follicular and luteal phases.
Follicular
Luteal
P value
(Mean±SD)
(Mean±SD)
SDNN (ms)

164 ±32

136±39

0.001

Rmssd (ms)

30.8 ±1.92

27.23 ±1.62

0.001

NN50 (ms)

12.30 ±7.69

7.62 ±6.69

0.001

pNN50 (%)

8.70±5.63

5.32±4.82

0.001

85
84
83
82
81
beats/min
80
79
78
77
76

Table-3 shows the values of the time domain variables SDNN
which reflects a combined activity of sympathetic and
parasympathetic activity while Rmssd, NN50 and pNN50 which
individually or together reflect the parasympathetic control on
the SA node. Table-2 shows reduced values of SDNN as well as
Rmssd, NN50 and PNN50 in the luteal phase.
Figure-3 SDNN which is a marker of sympathovegal activity is
reduced in the luteal phase which points towards
Sympathovagal imbalance.
Figure-4 shows the vagal activity markers in the time domain
analysis i.e.-Rmssd, NN50, pNN50 which are all reduced in the
luteal phase denoting a reduced activity during the same.

84

HR
79

follicular

luteal

Figure-2: Resting HR across Follicular and Luteal phase.
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Figure-3: SDNN across the phases.
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Figure-4: Time domain variables denoting the parasympathetic neural activity.
Discussion: In 1983 a study conducted by Goldstein et al
suggested the possible interaction of endogenous sex hormones
of menstrual cycle and the ANS14. The first clinical study
supporting the above was reported by Sato et al who
investigated 20 college students during the follicular phase and
luteal phase and their results showed an increased LF nu,
decreased HF nu and increased LF/HF ratio in luteal phase
indicating predominant sympathetic activity during luteal
phase15.
In the present study a comparison was made with regards to the
resting heart rate and heart rate variability especially
parasympathetic parameters both the time and frequency
domain variables during follicular and luteal phases of
menstrual cycle. The present study showed a higher HF, Rmssd,
NN50, pNN50 (Vagal indices) during the follicular phase which
could possibly be due to increase in the levels of cardioprotective estrogen, whereas higher resting HR, frequency
domain variables like LF, LF/HF ratio (sympathovegal
imbalance) as well as reduced SDNN suggest a sympathetic
predominance during the luteal phase which may be the result of
high progesterone levels during the same.
Series of studies have demonstrated that the luteal phase is
associated with a significantly reduced parasympathetic activity
which is measured by the HF component, reflecting itself as
altered LF/HF ratio. The high progesterone levels during the
luteal phase may have an inhibitory role on cardio-vagal
activity14-16. A study conducted has demonstrated changes in the
absolute values of HRV but the results seem to be
unequivocal17. The results were congruent with a study done
where they showed a higher sympathetic activity and a
sympathovagal imbalance in luteal phase with an associated
increase in parasympathetic activity in the follicular phase but
the results were not equivocal18. Series of studies conducted
have concluded the luteal phase as to showing sympathetic
predominance19-22, studies done at molecular levels have
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indicated that centrally actions of estrogens include facilitation
of cholinergic transmission and activating the synthesis of a
vital rate limiting enzyme choline acetyltransferase, involved in
the formation of acetylcholine formation , and also have a role
in sympathetic outflow inhibititon23,24. In physiological doses
progesterone acts as a sympathomimetic agent which induces
nor epinephrine release25,26. Controversies still exist, a study
conducted has reported diametrically opposite findings with
increased high frequency (HF) values during the luteal phase27.
Due to inconsistencies in the results reported by various studies
and little availability of the information regarding the
interactions of sex steroids and HRV in literature this study was
conducted.

Conclusion
Hence we concluded that parasympathetic neural activity as a
component of autonomic nervous system is affected by different
phases of menstrual cycle & it deems likely that endogenous
female hormones exert their effects on the peripheral neural
system which is reflected by the cardiovascular system
functioning. This finding has clinical implications since the
luteal phase which shows a sympathetic predominance and
sympathovagal imbalance should be viewed and interpreted
with concern as a phase for predilection for cardiac autonomic
dysfunction.
Limitations and future proposal: Due to technical and
methodological restraints actual hormone estimate and its effect
on cardiac autonomic tone could not have been undertaken.
Future studies should be extended to conditions like
hypertension and other cardiovascular disorders to understate
the alterations that underlie these diseased conditions.
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Abstract
Epidemiological studies on animal and human participants have failed to reach a consensus regarding the interaction of the
autonomic nervous system with the female gonadal hormones and this paucity in research is important for a number of reasons
since an alarming number of females complain of chronic pain and cardiovascular diseases throughout their reproductive lifespan
the results of this complex interaction will help unraveling strategies for planning as well as implementation.. The aim of the
present study was to examine whether the different phases of menstrual cycle alter the cardiac functioning as well as the pain
nociception tested using the Cold Pressor test. Thirty eumenorrhic females were recruited and examined during the follicular and
luteal phases of menstrual cycle for changes in the heart rate, systolic and diastolic blood pressures as well as for pain threshold,
tolerance and its perception during Cold Pressor test. The results from our study proved that the heart rate, systolic and diastolic
blood pressures were higher while the pain threshold and tolerance was lower during the luteal phase. We hence conclude that the
luteal phase induces a greater cardiovascular reactivity and pain nociception as a result of greater sympathetic arousal due to
interaction of the Autonomic nervous system with the endogenous gonadal hormones.
Keyword: Cold pressor test, Estrogen, Menstrual cycle, Vagal.
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Introduction
Menstruation is a regular cyclical sloughing of the
uterine lining due to the interactions of hormones
produced by the hypothalamus, pituitary, and ovaries
which function together as Hypothalamo -pituitary
Axis.(1,2) The cyclical fluctuation in the plasma levels of
gonadal steroids estrogen and progesterone underlie the
physiology the menstrual cycle. Follicular phase is
primarily a phase of increased estrogen levels while the
luteal phase shows an increase in the levels of
progesterone, these gonadal hormones are modulators
of HPA(Hypothalamo-pituitary adrenal axis) axis,
which along with ANS, form the stress system which
regulates multiple homeostatic mechanisms regulating
the cardiovascular system especially its cardiac
reactivity.(3) Heart is an organ which is controlled by the
autonomic nervous system and its functioning shows
variations across the normal menstrual cycle which are
consistent with established actions of female-sex
hormones.(4,5)
Certain studies conducted have used the heart rate
variability as a marker of ANS fluctuation and proved a
significantly higher sympathetic activity in the luteal
phase(6,7) while another study proved that cyclic
variations in endogenous sex hormone levels during the
menstrual cycle were not significantly associated with
changes in cardiac autonomic control.(8,9) It is
speculated that the cyclical hormonal profile may affect
the ANS with certain consequences on the
cardiovascular functioning and is an important indicator
of health, because adults with autonomic dysfunction

have higher all-cause and cardiovascular mortality
rates.(10,11,12) Despite that, the literature is not clear
about the influence of this relation.
There are documented non reproductive actions of
endogenous sex steroids and its interaction with the
pain processing and analgesic pathways is just one of
them. Animal and human researches have demonstrated
fluctuating pain sensitivities and variability in the
central modulation of pain across the phases of
menstrual cycle which can be attributed to gonadal
steroid interactions both at the CNS as well as PNS
levels.(13,14) Though it is well known that there is
fluctuation in pain sensitivity across the cycle but its
exact effect on responses experienced has not been
studied. The 1994-95 National population health survey
made certain subtle observations that women have
higher subjective pain ratings in response to painful
stimuli compared to their counterpart males (20 % vs
16%) and the intensity as well as frequency increase
after the age of 15 years.(15,16) Literature on the
interaction of endogenous gonadal hormones with the
pain processing systems of the body will pose itself to
controversies with some reporting higher pain
thresholds at times of the menstrual cycle when the
estrogen levels in the body are high since estrogen is
involved in modulation of somatic sensory processes
while others demonstrate reduced pain sensitivity
during menstrual and premenstrual phases compared to
mid-menstrual and ovulatory phases of menstrual
cycle.(17,13,14)
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Females in the reproductive age group are at higher
risk for developing several chronic pain conditions like
fibromyalgia, rheumatoid arthritis, temporomandibular
dysfunctions, chronic pain compared to males and
demonstrate a greater sensitivity to noxious stressor but
there is insufficient information regarding the same
which is compounded by the less frequent participation
of women in such studies with the result that planning
preventive strategies or inventing tests for diagnosis
pertinent to cardiovascular fitness as well as pain
analgesia in women have posed hindrances .Cold
Pressor test (CPT), is a well validated test used in the
study of cardiovascular reactivity and pain which is
characterized by enhanced sympathetic outflow
involving both, the PNS which induces peripheral
vasoconstriction by release of neurotransmitters like
noradrenalin from by the post ganglionic nerve endings
as well as activation of thermal- and nociceptive system
activation. However, variability in the responses to
experimental noxious stimuli and clinical pain in the
setting of menstrual cycle have not been well
characterized.(18,19) Pain tolerance, threshold along with
its perception have been used as a predictor of outcome
involving nociception. There is increasing evidence that
females subject themselves to less frequent evaluation
and treatment for cardiac and pain relief, as a result of
which it is difficult to sort the nexus of complexities
involved in gender specific research hence a study of
such type is necessary to be undertaken to understand
the female physiology and the results derived from the
study could be of help in planning multidisciplinary
treatment and effective therapeutic applications for
chronic pain and cardiovascular conditions.
Aim
The present study was conducted with the aim to
verify the influence of the different phases of the
menstrual cycle on cardiovascular as well as pain
parameters in healthy young women.
Materials and Method
Study Design: Cross-sectional
Duration: December 2011 till February 2012
Source of Data: In the present study the data was
collected from the students of 1stM.B.B.S enrolled for
the academic year 2011. The source was limited to 1st
M.B.B.S since they represent a section which is into
one of the most stressful occupations, younger age
groups as well the female gender make them more
susceptible. If abnormalities are picked up at an earlier
stage, implementing curative or preventive strategies
can be planned easily.
Sample Size: Thirty eumenorrhic girls aged 17 -20
years of age studying their 1st year MBBS course were
selected
Sample size EstimationExpected Reduction-(Mean) =d=20
SD=40 = σ

ά = 0.05 One sided
Z ά = 1.65
β = 0.2 Power 80%
Z β = 0.84
n = ((Z ά + Z β) σ / d)2 = 24.8 = 25 =30
Based on sample size calculation 30 MBBS phase
1females aged 17-20 yrs who are eligible were enrolled
at the time of data collection.
Thirty eumenorrhic girls aged 17 -20 years of age
with regular menstrual cycle duration of 28days at least
2 months prior to the study having no medical or
gynecological
problems
or
no
well-defined
premenstrual tension were enrolled. We excluded
subjects who had irregular menstrual cycles,
menorrhagia or suffering from any endocrine disorder.
The subjects consuming medications likely to influence
PNS (diuretics, hormone, etc.) or drugs affecting moods
(antidepressant, tranquilizers), oral contraceptive pill,
hormonal replacement therapy, drugs that alter the
cardiovascular functions were also excluded from the
study.
Voluntary Informed written consent was obtained
from all participants, and the experiment protocol was
approved by Ethics committee of the college. A
detailed menstrual history which included the no of
days, regularity and total duration of cycle was
collected prior to enrollment of every participant.
The entire purpose along with a detailed
description of the study protocol was given to all the
subjects prior to beginning of the test& examination
carried out at same time of the day to avoid diurnal
variations along with basal body temperature
monitoring. Considering the first day of bleeding as
Day 1, the phases marked out were:
1. Follicular (10th day)
2. Luteal (20thday).
Procedure: The subject was instructed about the test
and baseline blood pressure (SBP, DBP) and HR
measured
using
Omron
semi-automated
sphygmomanometer. The subject immersed the
dominant hand in cold water maintained at 10 c
prepared by adding ice cubes up to the wrist for one
whole minute. Temperature of the water measured
using a room thermometer Subject was instructed to
indicate when he was not able to keep the hand
immersed in water for 1 minute. After the hand was
removed from the water, it was covered by a towel.
Recordings –
1. Baseline blood pressure.
2. Blood pressure was taken just before the hand is
taken out of water.
3. Blood pressure was taken again at 1.5 minute and 5
minute after the hand is withdrawn from the cold
water.
Highest DBP=value
Normal Values: Increase in diastolic BP  10 mm HG
Pain threshold was determined by measuring the
amount of time (seconds) from the immersion of the
hand in cold water till the first pain sensation was felt.
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Pain Tolerance was defined as the total number of
seconds elapsed at the time of withdrawal of the hand
from the cold water
Pain perception was monitored during the cold pressor
test using visual analogue scales (VAS) which are often
used in epidemiologic and clinical research to measure
the intensity or frequency of various symptoms,
particularly pain.
Statistical analysis: The data quantified as mean ± SD
and analyzed statistically using Student’s paired t-test
p<0.05 was considered to be statistically significant
Statistical software SPSS 18 version was used for the
analysis of the data.
Results
In the current study we subjected the participants to
Cold Pressor test during the follicular and luteal phase
of menstrual cycle and observed for changes in heart
rate, SBP, DBP which are markers of cardiovascular
reactivity, we also measured the pain threshold,
tolerance and perception which are indicators of
nociceptive mechanisms. The resting baseline values of
heart rate, SBP, DBP were all elevated in the luteal
phase, on subjection to Cold Pressor test the values of
DBP and heart rate were significantly elevated in the
luteal phase as compared to its counterpart follicular
phase. The pain threshold as well as tolerance for cold
thermal stimuli was higher in the follicular phase while

the perception of pain did not seem to vary significantly
between the two phases. The results of the present study
points towards a sympathetic dominance in the luteal
phase which is characterized by greater cardiac activity
and pro-nociception.
1. Table 1: Shows baseline parameters like HR, SBP
& DBP. The table shows that the HR, SBP & DBP
are all statistically higher in the luteal phase.
2. Table 2: Shows the changes in HR, SBP & DBP
when subjected to Cold Pressor test. It was
observed that the changes in SBP & HR were
significantly higher in the luteal phase while the
change in SBP was insignificant between the two
phases.
3. Table 3: Shows the pain correlates like Pain
threshold, Pain tolerance & Pain perception. It was
observed that the Pain threshold as well as Pain
tolerance were higher in the follicular phase while
the pain perception did not show significant
difference between the two phases.
4. Fig. 1: Shows baseline SBP & DBP across the
menstrual cycle, where it is evident that both SBP
& DBP are elevated in the luteal phase as
compared to follicular phase.
5. Fig. 2: Shows Pain threshold & Pain Tolerance
across the menstrual cycle, where it is seen that
both the values are higher in the follicular phase.

Table 1: Baseline Cardiovascular parameters
Variables
Follicular
Luteal
Paired t
P value
Heart Rate(bpm)
78.8 ±7.48
84 ± 8.17
3.228
0.003*
Systolic Blood Pressure 113.9 ± 6.63
115.8 ±5.91
3.023
0.005*
(mmHg)
Diastolic Blood Pressure
72.8 ±6.90
76.5 ± 6.82
3.354
0.002*
(mmHg)
*- statistically significant, NS-not significant
The measurement of baseline cardiovascular parameters included measurements of HR, SBP & DBP. The Table
1 shows that the heart rate was significantly higher (p=0.003) in the luteal phase if you compare it to follicular phase
of menstrual cycle. The systolic blood pressure measurement also shows higher values in luteal phase (p=0.005) and
closely following are values of diastolic blood pressure which are also higher in luteal phase (p=0.002).

Comparison of baseline SBP & DBP across
cycle
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Fig. 1: Baseline SBP & DBP across the menstrual cycle
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Fig. 1 shows the baseline SBP & DBP across the phases of menstrual cycle, it is evident that both the SBP &
DBP are elevated during luteal phase of menstrual cycle.
Table 2: Changes in the Cardiovascular Parameters with CPT
Follicular
Luteal
Paired t
CPT(CSBP)(mmHg)
25.7 ±4.51
26.2 ±5.07
0.371
CPT(CDBP)(mmHg)
17.4± 2.62
22.6 ±4.30
5.531
CPT (Heart Rate) (bpm)
82±2.55
90±4.37
9.82

P value
0.13NS
0.001*
0.001*

C stands for the change in the variables on CPT,*-statistically significant, NS- not significant
In the Cold Pressor test the values of change in diastolic pressure as well as heart rate were significant
(p≤0.001) in the luteal phase but the same is not true regarding the change in systolic blood pressure which was not
statistically significant between the two phases.
Table 3: Pain correlates during CPT
Follicular
Luteal
Paired t
16.7 ±6.09
12.2 ±5.07
0.731
47.4± 19.62
26.6 ±14.30
3.531
4± 10.54
5± 13.09
0.141

P value
Pain Threshold(sec)
0.001*
Pain Tolerance(sec)
0.001*
Pain perception (VAS
0.10NS
Score)
*-statistically significant, NS-not significant
The Table 3 shows the Pain threshold as well as the pain tolerance which were significantly higher (p=0.001) in
the follicular phase as compared to luteal phase of menstrual cycle while the pain perception using VAS scores was
greater during the luteal phase but the value was statistically insignificant.

PAIN THRESHOLD & PAIN TOLERANCE ACROSS THE
MENSTRUAL CYCLE
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Fig. 2: Pain threshold & Pain Tolerance across the menstrual cycle
PTH-pain threshold, PTO-pain tolerance
Fig. 2: Depicts a reduced pain threshold as well as tolerance to pain during the luteal phase.
Discussion
The menstrual biological rhythm is characterized
by secretion of endogenous female hormones which
interact with multiple body systems to bring about
certain physiological and psychological responses. The
purpose of this study was to determine the influence of
different phases of Menstrual Cycle i.e.- follicular and
the luteal phases on certain select Cardiovascular
variables like Heart rate, Systolic and Diastolic Blood
Pressure as well as correlates of pain such as pain
threshold, tolerance as well as perception when
subjected to a physiological thermal stressor, Cold

Pressor test. Contrary to the hypothesis set forward in
multiple studies that the phases of menstrual cycle
would not have any bearing on the cardiovascular
variables the findings of our study point towards an
accentuated
sympathetic
activity,
augmented
cardiovascular functioning, lower pain threshold and
tolerance during the luteal phase of menstrual cycle.
Physiological stressor used in our study namely
thermal stimulus mimics conditions of day to day stress
which activates the sympathetic nervous system along
with hypothalamo-pituitary- adrenal axis with resultant
release of neurotransmitters like nor adrenaline,
adrenaline, cortisol etc. which lead to elevated heart
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rate as well as cardiac output leading to increased
systolic blood pressure. The elevated diastolic blood
pressure as a result of peripheral vasoconstriction may
be the result of action of nor-adrenaline on its
corresponding alpha adrenergic receptors located on
blood vessels.
The results of our study are coherent with a study
conducted where they found a significant correlation
between rising estrogen levels and enhanced vagal
activity.(8) The results of our study point towards a
sympathetic dominance during the luteal phase which is
similar to the results of many other studies(6,10) where
they justified an interaction between fluctuating
gonadal hormones across the menstrual cycle and
autonomic nervous system. The luteal phase of
menstrual cycle is characterized by rising levels of the
hormone progesterone which induces salt and fluid
retention which may lead to elevated blood
pressures.(20)
Our study has elucidated an increased sympathetic
activity during luteal phase findings similar to a study
conducted which demonstrated a reduced highfrequency (HF) component in nonlinear HR variability
representing parasympathetic activity towards the luteal
phase while the low-frequency (LF) component which
represents sympathetic activity was significantly
elevated The LF/HF ratio signifying symphatho-vagal
imbalance was also altered during the luteal phase.(12)
The luteal phase is characterized by increased
progesterone levels which have been implicated as to
having a hypertensive effect while on the contrary the
estrogen is known to cause vasodilatation through
multimodal pathways namely as a result of inhibition of
various vasoactive agents like Endothelin and
Angiotensin which are potent vasoconstrictors as well
as increasing the release of vasodilators like
Prostacyclin and Nitric oxide.(20) The literature also
documents estrogen acting centrally as well as at
peripheral levels as a Para sympathomimetic agent
which may interfere with the sympathetic outflow and
at the same time increase the synthesis of the enzyme
acetyl choline transferase.(21,22) Greater sympathetic
activity during the luteal phase poses extra demands on
the cardiovascular system as a result of which the entire
cardiac functioning is geared up.
In our study the pain threshold & tolerance were
lower during the luteal phase which is consistent with
other studies which have reported similar findings.
Higher pain threshold and tolerance in the follicular
phase, a phase of increasing estrogen levels could be
due to the role of estrogen in the pain modulation
systems of the body.(14,17,18,23) Pain perception and pain
circuitry involve a complex interaction of multiple
variables most cited in literature is the interaction
between estrogen and CNS opioid analgesia system
Phases associated with high estrogen levels
demonstrated a significant increase in the mu-opioid
receptor availability and greater interaction between

estrogen and opioid receptor signaling leading to
greater facilitation of opioid transmission in the CNS
and hence showcase the role of estrogen as an antinociceptive agent.(24) Molecular mechanisms involving
the pain circuitry have documented the role of estrogen
in conversion of excitatory neurotransmitter glutamate
to an inhibitory neurotransmitter GABA,GABA in turn
exerts its role on the descending analgesic pathways
and this seems possible because of the role of estradiol
in facilitating enzyme glutamic acid decarboxylase.(25)
The estrogen and progesterone levels keep on
fluctuating throughout the cycle, the rising levels of
progesterone which dominates the luteal phase is
known for increasing the cortical excitability, which
reflects as increased pain sensitivity during the
same.(26,27) Controversies still exist wherein another
study has demonstrated reduced thermal cold
perception threshold across certain phases of the
menstrual cycle which are associated with high
estrogen levels(23) i.e.-during the latter half of the
follicular phase as compared to the early follicular
phase which again is related to the rising hormonal
levels in the late follicular phase, while there are
some(13) which have failed to prove an association
between the gonadal hormones and pain and this
difference may exist due to the paradigm employed.
Methodological inconsistencies may exist which may
depend on the methodology used, type of stressor, and
characterization of menstrual phases etc. which be the
reason for variability in results obtained.(28)
According to the results of our study the reduced
pain threshold & tolerance during the luteal phase is
suggestive of some kind of interaction of pain
processing systems and gonadal hormones in healthy
women.
Conclusion
We hence conclude from the results of our study
that the luteal phase of menstrual cycle was associated
with augmented cardiovascular reactivity in the form of
increased heart rate, SBP, DBP and altered nociception
in the form of reduced pain tolerance and threshold.
Limitations, Practical Implications, and Future
Investigations
The limitation of our study was that the phases
were based on self-reported data from the participants
and actual hormone estimation was not conducted.
However, due to technical difficulties and since during
the regular menstrual cycle the gonadal hormones vary
within well-defined standards; many studies are carried
out without actual hormone assessment. It is difficult of
to ascribe the pro-nociceptive or anti-nociceptive
actions to a single hormone because both the gonadal
hormones can modulate each other as well as affect the
analgesic pathways hence future research should be
conducted with actual hormone estimates of the
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menstrual phases, for future comparison of results and
better clarification.
The practical implication of the study lies in the
fact that literature has demonstrated an increased risk of
mortality associated with increased heart rates,
differences in heart rates which exist between the
phases will allow the stakeholders in planning a
pragmatic approach with the use of Resting heart rates
for exercise prescription in female athletes as well as
cardiac invalids.(29,30) Therefore, any phenomenon that
is likely to influence cardiovascular control is an
important research question that should be elucidated.
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Abstract
Background: Acute Flaccid Paralysis (AFP) surveillance is a key strategy for monitoring the progress of polio eradication
and is a sensitive instrument for detecting potential poliomyelitis cases and poliovirus infection. Differential diagnosis of
Acute Flaccid Paralysis includes Guillain-Barre Syndrome (GBS), transverse myelitis, traumatic paresis etc. Although
these cases are prevailing in the community, the reporting is still inadequate, an understanding of the natural history of
AFP is necessary to boost surveillance.
Objective: The objective of this study is to ascertain the clinic epidemiological profile of AFP cases admitted in a tertiary
care hospital.
Materials and Methods: A cross-sectional study was conducted from June 2014 to July 2016 among reported AFP cases
to Ashoknagar Urban Health Centre from Pediatric department of KLE Hospital. A total of 41 cases were investigated.
A predesigned questionnaire was used to collect data regarding sociodemographic characters, immunization history,
travel history, clinical history etc. A detailed clinical examination was done for each case. Hospital records were referred
for provisional diagnosis.
Results: A total of 41 AFP cases were investigated. Male to female ratio was 1.92:1. The majority of them i.e., 41.4%
belonged to age group between 5 to 9 years. Most of the cases i.e., 58.5% were seen during monsoon season. GuillainBarre (GB) Syndrome constituted around 80% of the cases with most of them presenting as ascending paralysis.
Conclusion: The most common cause of AFPs was Guillain-Barre syndrome. There was an increase in the number of
cases during Monsoon season. Public-private partnerships help in early reporting and rapid investigation of cases.
KEY WORDS: Acute Flaccid Paralysis, Guillain-Barre Syndrome, Cases, Tertiary hospital, Belagavi.

Introduction
Acute flaccid paralysis (AFP) defined by World Health
Organization (WHO), is sudden onset of weakness and floppiness in any part of the body in a child less than 15 years
age or if a clinician suspects polio in any person of any age
(excluding adults, spastic paralysis, old cases or cases with
Access this article online
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obvious causes like trauma).[1] AFP surveillance is a key strategy for monitoring the progress of polio eradication and is a
sensitive instrument for detecting potential poliomyelitis cases
and poliovirus infection.
Any case of an AFP should be suspected as polio and
investigated. Eradication of Polio is based on WHO’s fourpronged strategy: 1) routine immunization with oral polio
vaccine (OPV); 2) Supplementary, additional doses of OPV
countrywide during National Immunization Days (NIDs);
3) mopping up immunization activities to catch any below
five children who may have been missed during stages one
and two; and 4) Enhanced surveillance for all cases of AFP
and wild poliovirus.[2] More recent strategy implemented is
to switch over to bivalent OPV and introduction of IPV in the
immunization schedule. WHO has established standards to
check the efficacy of surveillance systems in each country,
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polio-endemic or not, should be able to detect at least two
cases of AFP not caused by polio every 100,000 children
under age 15.[2]
In 1997 the National Polio Surveillance Project (NPSP)
was established as a joint collaboration between the WHO
and the MOHFW, GoI, with the main objective to intensify surveillance for polio eradication through detection and investigation of childhood Acute Flaccid Paralysis (AFP).[3]
The year 2011 saw a significant decline in the total number of polio cases worldwide. After having zero cases of wild
poliovirus for a year, India is no more in the list of polio-endemic
countries since January 13, 2011. Despite the overall decline,
there has been a steep increase in polio cases in 2011 in the
other three polio-endemic countries.[4] The increase in the cases
in endemic areas constitutes an incontrovertible risk to global
polio eradication. As long as a single child remains infected;
children in all countries remain at risk of contracting polio.
The other differential diagnosis of AFP includes GuillainBarre Syndrome (GBS), transverse myelitis and traumatic
paresis.[5] Although these cases are prevailing in the community, the reporting is still inadequate. More recently to enhance
the detection of polio cases facial palsy, palatal palsy etc. has
also been considered as AFP. An understanding of the natural
history of AFP is necessary to boost surveillance. The aim of
this study was to ascertain the clinic epidemiological profile of
AFP cases admitted in a tertiary care hospital.

Materials and Methods
A cross-sectional study was conducted from June 2014 to
July 2016 among reported AFP cases to Ashoknagar Urban
Health Centre from Pediatric department of KLE Hospital.
Ashoknagar Urban Health Centre is the field practice area
of Department of community medicine, J.N.Medical College,
Belagavi. A total of 41 cases were investigated. A predesigned
questionnaire was used to collect data regarding sociodemographic characters, immunization history, travel history,
clinical history etc. A detailed clinical examination was done
for each case. Hospital records were referred for provisional
diagnosis. Informed consent from parents and assent from
answering children were taken. After history taking and physical examination by the clinical assistant, information was sent
to the district surveillance officer for the collection of two stool
specimens from the patient preferably 24 hours apart within
14 days of onset of illness. Clinical diagnosis of poliomyelitis
was based on WHO criteria[6]. Ethical clearance has obtained
by Institutional ethical committee KLE University.
Exclusion criteria: Acute and/or flaccid paralysis cases of
age >15 yrs, Spastic paralysis, old cases or cases with obvious causes like trauma, obvious congenital anomalies or birth
defects, AES without acute flaccid paralysis.

Results
The total number of AFP cases investigated were 41.
Male to female ratio was 1.92:1. The majority of them i.e.

Table 1: Distribution of AFP cases based on their sociodemographic
features
Variables

Frequency (%)

Age
0-4
5-9
10-15
Sex
Male
Female
Religion
Hindu
Muslim
Setting
Rural
Urban
Occupation of father
Professional/semiprofessional
Skilled
Semiskilled
Manual

13 (31.7)
17 (41.5)
11 (26.8)
27 (65.9)
14 (34.1)
37 (90.2)
04 (9.8)
34 (82.9)
07 (17.1)
09 (21.9)
04 (9.8)
02 (4.9)
26 (63.4)

Table 2: Distribution of AFP cases as per seasons
Seasons

Frequency (%)

Summer
Monsoon
Autumn
Winter
Total

5 (12.2)
24 (58.6)
6 (14.6)
6 (14.6)
41

41.4% belonged to age group between 5 to 9 years. The
mean age of children was 7.1 ± 3.7 years. Most of the AFP
cases were from the rural areas (82.9%) (Table 1).
(Table 2) depicts the season wise distribution of cases in
the tertiary hospital. Guillain-Barre (GB) Syndrome constituted around 80% of the cases with most of them presenting
as ascending paralysis (Table 3). Five children had paralysis
of lower limbs, eleven children had both upper and lower limb
involvement, three children had bulbar involvement, two children had facial palsy and mixed palsy was seen among the
rest twenty children.
Of the 41 cases reported 31.7% of them were investigated
within twenty-four hours, 60.9% of them within 24-48 hours
and 7.3% of them were investigated after 48 hours. It was
seen that 36.5% of the cases gave a history of travel in the
past thirty days from the day of onset of paralysis. Only one
case had directly visited the tertiary hospital, 34.1% of the
cases had already visited one hospital prior to admission and
63.4% of the cases had visited two or more hospitals prior to
getting admitted in KLE.
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Table 3: Clinical variants of AFP cases
Variables
Provisional diagnosis
GB syndrome
Facial palsy
Post diphtheritic neuritis
Traumatic neuritis
Others
Type of paralysis
Ascending
Localised
Unknown
Fever at onset of paralysis
Present
Absent

Frequency (%)
33 (80.5)
02 (4.9)
03 (7.3)
02 (4.9)
1 (2.4)
31 (75.6)
7 (17.1)
3 (7.3)
12 (29.3)
29 (70.7)

Discussion
Eradication of polio requires sensitive surveillance even
in the absence of polio cases. Initially, surveillance is needed
to detect poliovirus. Finally, surveillance is needed to prove
the absence of poliovirus. A country’s surveillance system
needs to be sensitive enough to detect at least one case of
AFP for every one lakh children under 15 years of age even
in the absence of polio[6]. In this study majority of children
belonged to the age group between 5-9 years which was similar to a study conducted by Rasul et al.[8] Sokhey & Kakre in
their study observed a peak number of polio cases between
1-9 years.[9,10] In this study, the male to female ratio was 1.9:1.
Although the incidence of infection and prevalence of antibodies do not differ in boys and girls the disease is more common
in boys.[11] The male preponderance was also seen in many
other studies[12,13] and may be due to more concern about a
male child. In this study majority of the cases were reported
during monsoon season. Similarly, a recent study conducted
by Kumbhar et al. in 2015[14] also reported a maximum number
of (63.46%) patients of GBS presented in the rainy season.
The majority of the studies[15] had shown increased number of
cases in the winter season, there may be a change in trend
with more predilection in monsoons in recent times.
Most of the cases in our study were diagnosed as GB
syndrome. Similarly, studies conducted by Rasul et al and
Ebrahimi et al have also pointed the same.[8,15] In general, the
outcome of GBS is more favorable in children than in adults.
Deaths are relatively rare, especially if the disorder is diagnosed and treated early. However, the recovery period is long,
often weeks to months, with a median estimated recovery time
of 6‐12 months. In one pediatric series, full recovery within
3‐12 months is experienced by 90‐95% of pediatric patients
with GBS. The prognosis of GBS is generally favorable, but
it is a serious disease with a mortality of approximately 10%,
and approximately 20% of patients are left with severe disability.[16,17] Recently there is a rise in a number of GBS cases
as noted in studies of AFP by McKhann GM et al[18] and many
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others,[19,20,21] which showed GBS as the major leading cause
of AFP in children. GBS causes severe persistent disability
in 14% of patients in one year. Loss of full strength, persistent pain and need for professional change occur in about
40% cases. Mortality is around 4% within the first year.[22] In
our study post-Diphtheria polyneuritis, Facial palsy was also
seen on rising as a part of AFP surveillance. This indicates a
good surveillance mechanism as the inclusion of borderline/
ambiguous cases of AFP, increases sensitivity and leads to
detection of nearly all polio cases.
Almost 92% of the cases in the study were investigated
within 48 hours of reporting which is way beyond investigation
rate of 80% as an indicator for good surveillance.[3] Publicprivate partnership played the main role in making this possible. Most of the manpower and good communication system
was provided by J.N.Medical College to the Government
health centers. In this study on health facility contact analysis,
we could see that most of the patients had prior visits to other
health institutions which went unreported. This delayed the
mechanism of rapid diagnosis and also delayed treatment to
patients. This information is analyzed by District immunization
officer and Surveillance medical officer, and can determine
which facilities/individuals are either not reporting AFP cases
or reporting them late, and accordingly prioritize the visits to
these reporting sites. Also, sites that are frequently visited
by children less than 15 years, but not already included in
the reporting network, will be added (expansion of reporting
network).[23]

Conclusion
Intensive surveillance is essential to reach the goal of
polio eradication in India with Pakistan and Afghanistan still
among the polio-endemic countries, the threat of spread
always remains. The increase in a number of cases was seen
among males with the majority being GBS and occurring more
during monsoons. Continuous dedicated work with early notification and investigation is an important cornerstone for polio
eradication. The increase in Public-private partnerships may
help the cause.
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ABSTRACT
Background: Most of the studies have been concentrated on the nutritional and health status of the beneficiaries of
ICDS. Less focus has been shifted over to assess the knowledge and awareness among AWW regarding
recommended ICDS programmes, who are actually the main resource person.
Methods: A cross-sectional study was undertaken among 76 anganwadi workers from all 76 anganwadi’s under the
three urban health centers. For Anganwadi workers' knowledge assessment, a scoring system was developed. The
knowledge assessment score from each A WW was calculated based on the responses to a questionnaire containing
30 questions.
Results: 88.16% of anganawadi workers had better knowledge on immunization and supplementary nutrition and
only 45.39% of them had knowledge regarding referral services. No relationship was found between the
educational\qualification of the worker and her knowledge about different services provided by her (p=0.660).
Conclusions: Out of total 18 (23.7%) of AWWs had poor knowledge of health services provided, 20 (26.3%) had
average knowledge and 38 (50%) had good knowledge. The knowledge had no relation with experience and their
educational qualification. This difference was not found to be statistically significant.
Keywords: Anganawadi workers, Knowledge assessment score, Problem

INTRODUCTION
Some of the major health challenges that the Government
of India (GOI) is addressing include the interlinked issues
of poor maternal nutrition, low birth weight, and high
child morbidity and mortality. Poor infant and young
child feeding practices coupled with high rates of
infection are the proximate causes of malnutrition in the
first two years of life, and malnutrition is an underlying
cause for up to 50 percent of all under-five deaths.1
So the integrated child development scheme (ICDS) was
initiated nearly 35 years ago, in October 1975, in
response to the evident problems of persistent hunger and
malnutrition especially among children under the age of 6

years. Since then, ICDS has grown to become the world's
largest early child development programme which offers
a package of health, nutrition and education services to
the children below 6 years, pregnant and nursing
mothers.2
The Anganwadi worker (AWW) is the community based
voluntary frontline worker of the ICDS programme.
Selected from the community, she assumes a pivotal role
due to her close and continuous contact with the
beneficiaries. Her educational level and knowledge of
nutrition plays an important role related to her
performance in anganawadi centers.3 The output of ICDS
scheme to a great extent depends on the profile of the key
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functionary that is anganawadi worker, her qualification,
experience, skills, attitude, training etc.4
Though government is spending lot of money on ICDS
programme, impact is very ineffective. Most of the study
concentrated on the nutritional and health status of the
beneficiaries of ICDS. Less focus has been shifted over to
assess the knowledge and awareness among AWW
regarding recommended ICDS programmes, who are
actually the main resource person. With this background
the present study was planned to assess the knowledge of
anganawadi workers and their problems in the urban field
practice area of Belagavi.
Objectives
1.
2.

To study the sociodemographic profile of Anganwadi
workers.
To assess the awareness among Anganwadi workers
regarding the health and nutritional services of ICDS
programs.

METHODS
Study design
The present study is a cross sectional study
Study period
1st April 2014 to 30 May 2014
Study area
Study was carried out at three urban health centres
(Ramnagar, Ashoknagar, Rukmininagar) which come
under the field practice area of Department of
Community Medicine Jawaharlal Nehru Medical College
Belagavi.

score from each A WW was calculated based on the
responses to a questionnaire containing 30 questions. The
questionnaire was so designed as to contain questions on
every aspect of services provided through the Anganwadi
centre. It included questions on different aspects of
functioning of AWWs like immunization, supplementary
nutrition, non-formal preschool education and growth
education, health check-up, referral services, nutrition
and health education. One mark was given for a correct
response, while no mark was given for a wrong response
or unanswered question. So the individual knowledge
score varied from 0 to 30. Total knowledge score was
estimated by adding the individual scores of each
response. The knowledge of each AWW was scored out
of 30. Workers with score of less than 15 were
categorized as having inadequate knowledge, while those
with score of 15 and above were labelled as having
adequate knowledge.
Records were checked in terms of completeness, the
number of registers, whether they were properly
maintained till date or not. There were total 12 registers
that were maintained by the workers e.g. Survey register,
Immunization register, ANC register, Referral register,
Dairy cum visit book etc. Those AWWs who had
maintained 8 or more registers properly were put in the
category of well-maintained records at the time of
analysis.
Some of the questions were also asked to the anganawadi
workers about the availability of electricity, safe drinking
water and sanitary toilets. Feedback was also taken with
respect to problems faced by them in implementing the
scheme. Informed consent was taken from all study
participants.
Statistical analysis
Using SPSS version 19 applying Chi square test.

Study setting

RESULTS

All the 76 anganwadi workers from all 76 anganwadi’s
under the three urban health centers of field practice area
of Department of Community Medicine Jawaharlal Nehru
Medical College Belagavi were chosen for the study.

Out of 76 anganawadi workers, 33 (43.4%) were in the
age group 31- 40 years, 37 (48.7%) anganawadi workers
had studied up to secondary school and 34 (44.7%) had
experience less than 5 years (Table 1).

Informed consent was taken from all the study
participants.

88.16% of anganawadi workers had better knowledge on
immunization and supplementary nutrition and only
45.39% of them had knowledge regarding referral
services (Table 2).

Study variables
The profile and knowledge of anganawadi workers was
assessed by interviewing anganwadi workers on basis of
a pretested predesigned questionnaire. For knowing their
profile, basic information about the worker was collected
in terms of her name, age, education and experience as an
Anganwadi worker.
For Anganwadi workers' knowledge assessment, a
scoring system was used.5 The knowledge assessment

As most of the distribution of variables for knowledge
assessment in anganwadi workers was skewed
distribution we have used median and quartiles for the
same.
<1 quartile (<25): poor knowledge
1-3rd quartile (26-28): average knowledge
>3rd quartile (>28): good knowledge
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Table 1: Socio-demographic characteristics of Anganwadi workers (n=76).

Age in years
20- 30
31 - 40
41 - 50
51 - 60
Education
Primary School
Secondary School
Collegiate
Working Experience in years
< 5 years
5 - 10 years
11 - 15 years
16 – 20 years
> 20 years

No.

Percentage (%)

12
33
20
11

15.8
43.4
26.3
14.5

7
37
32

9.2
48.7
42.1

34
26
5
6
5

44.7
34.2
6.5
7.8
6.5

Table 2: Knowledge of AWWs regarding different aspects of health services provided.

No

Type of questions

1.
2.

Immunization
Supplementary nutrition
Non-formal preschool education
and growth monitoring
Prophylaxis against blindness
Referral services
Nutrition & health care
Total

3.
4.
5.
6.

608
228

Correct
response
No.
%
536
88.16
201
88.16

Incorrect
response
No. %
72
11.84
27
11.84

76

456

383

83.99

73

16.01

76
76
76
76

456
152
380
2280

404
69
331
1924

88.60
45.39
87.10
84.38

52
83
49
277

11.40
54.60
12.89
15.61

No. of questions
asked

No. of
AWWs

Total
questions

8
3

76
76

6
6
2
5
30

Table 3: Knowledge assessment score of anganawadi workers.
Knowledge assessment score
(out of 30)
≤25
26-28
>28
Total

No. of anganawadi workers
No.
18
20
38
76

%
23.7
26.3
50.0
100

Table 4: Anganwadi worker's knowledge related to her experience.

Experience in years
<5 years
5-10 years
>10 years
Total

Knowledge score in quartiles
<25
26-28
No. (%)
No. (%)
5 (21.7)
6(26.1)
10 (27)
9 (4.3)
3 (18.8)
5 (31.2)
18 (23.68)
20 (26.31)

>28
No. (%)
12(52.2)
18 (48.6)
8 (50)
38 (50)

Total
No. (%)
23 (30.26)
37 (48.69)
16 (21.05)
76 (100)

Range of score 6-30, Quartile 1- 26, Median=28.5 Quartile 3=75 Mean=26.3 ± 5.44, Χ2=0.615 df=4 p=0.961.

18 (23.7%) of AWWs had poor knowledge of health
services provided, 20 (26.3%) had average knowledge
and 38 (50%) had good knowledge (Table 3).

In the present study among 23 AWW with work
experience of <5 yrs, 12 (52.2%) of them had good
knowledge, among 37 AWW with work experience 5-10
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yrs, 18 (48.6%) of them had good knowledge and among
16 AWW with work experience of >10 yrs, 8 (50%) of
them had good knowledge. This difference was not found
to be statistically significant. (p=0.961) (Table 4).

No relationship was found between the educational or
qualification of the worker and her knowledge about
different services provided by her (p=0.660) (Table 5).

Table 5: Anganwadi worker's knowledge score related to her education.

Education
Primary
Secondary
PUC I
PUC II
Total

Knowledge score in quartiles
<25
26-28
No. (%)
No. (%)
2 (28.6)
1(14.3)
7 (18.9)
12 (32.4)
6 (40.0)
2 (13.3)
3 (17.6)
5 (29.4)
18(23.68)
20 (26.31)

>28
No. (%)
4(57.1)
18 (48.6)
7 (46.7)
9 (52.9)
38(50)

Total
No. (%)
7(9.21)
37 (48.69)
15 (19.73)
17(22.37)
76 (100)

Fischer exact = 0.660.

DISCUSSION

knowledge about different services provided by her
(p=0.660).

Integrated child development services (ICDS) scheme is
the largest programme for promotion of maternal and
child health and nutrition not only in India, but in the
whole world and the anganwadi worker (AWW) is the
community based voluntary frontline worker of the ICDS
programme selected from the community, she assumes a
pivotal role due to her close and continuous contact with
the beneficiaries.

In a study conducted in Gulburga, Kashmir majority of
workers had knowledge about health services where as in
a study done in Solapur, 43.3% had average
knowledge.5,7,8 In a study conducted in Haryana it was
found that knowledge assessment score went on
increasing as the experience in years was increasing.9
CONCLUSION

In the present study out of 76 anganwadi workers, 33
(43.4%) were in the age group 31- 40 years, 37 (48.7%)
anganwadi workers had studied up to secondary school
and 34 (44.7%) had experience less than 5 years whereas
study done in Gulbarga showed that only 20% of them
had experience of <5 yrs.5 A study done in Aurangabad
district showed that maximum no. of workers 34
(69.38%) had an experience of more than 10 years. 6
Tabel 2 shows that 88.16% of anganwadi workers had
better knowledge on immunization and supplementary
nutrition and only 45.39% of them had knowledge
regarding referral services. A study in Gulburga showed
that 90% and 86.66% had knowledge on immunization
and referral services respectively.5 Another study done in
Aurangabad showed that 77.14%, 71.42% and 67.85%
had knowledge on nutrition, referral services and
immunization respectively. Among the different services
provided by AWW’s they have the best knowledge about
the supplementary nutrition i.e. 70%, while as 30% know
how to provide formal preschool education in a play way
manner, immunization and nutrition and health
education.7

18 (23.7%) of AWWs had poor knowledge of health
services provided, 20 (26.3%) had average knowledge
and 38 (50%) had good knowledge. The knowledge had
no relation with experience and their educational
qualification. This difference was not found to be
statistically significant. Hence regular training camps
should be organized for AWWs to increase their
knowledge regarding different aspects especially growth
monitoring and supplementary nutrition.
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ABSTRACT
Background: The period of adolescence, beginning with the onset of puberty, is a crucial transition into adulthood.
There is a substantial lacuna in the knowledge, belief and practice about menstruation. This study addresses the gap in
knowledge, belief and practice regarding menstruation among adolescent girls.
Methods: A community based cross sectional study was conducted over a period of one year, in an urban area of
Belagavi among 625 adolescent girls in the age group of 16–19 years. Data was collected by house to house visit
using a predesigned, pretested questionnaire.
Results: The mean age (±SD) at menarche was found to be 12.8±1.73 years. Our study showed that as the knowledge
increased, there was increase in the use of sanitary pad (p<0.001) and increase in the number of girls practicing
cleaning of external genitalia during menstruation (p<0.01). However, it was found that 276 (50.5%) and 175 (37.7%)
of the girls did not use sanitary pads and practice cleaning of external genitalia during menstruation even after having
correct knowledge showing a gap in knowledge and practice. Similarly, among the 494 girls who knew that
menstruation is a natural process, 93 (18.8%) girls wrongly believed she shouldn’t sleep in the same place as usual,
124 (25.1%) said she shouldn’t enter the kitchen, 186 (37.7%) believed that certain foods should be avoided and only
37 (7.5%) rightly believed that girls could go to place of worship during menstruation showing a gap in knowledge
and belief.
Conclusions: The study reported a gap in knowledge, belief and practice among adolescent girls. To bridge this gap
causes have to be identified and addressed.
Keywords: Adolescent girls, Menstruation, Menstrual hygiene, Knowledge gap

INTRODUCTION
Adolescents constitute perhaps the healthiest group in the
population, having the lowest mortality and morbidity
when compared with other population age groups.
However, the period of adolescence, beginning with the
onset of puberty, is a crucial transition into adulthood.
Among adolescents, girls constitute a more vulnerable

group, particularly in developing countries, where they
are traditionally married at an early age and exposed to
greater risk of reproductive morbidity and mortality. The
onset of menstruation marks one of the most important
changes occurring among girls during the adolescent
years.1 Menstruation is the cyclical shedding of the inner
lining of the uterus, the endometrium, under the control
of hormones of the hypothalamopituitary axis.2 Most of
the adolescent girls go through this phase with little or no
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knowledge and thus, remain ignorant of the scientific
facts and hygiene practices which sometimes result into
adverse health consequences. Reproductive morbidities
such as dysmenorrhoea, pre-menstrual syndrome,
irregular menses, excessive bleeding during menstruation
etc. are common in adolescent girls. In spite of this,
health care seeking for reproductive morbidities is very
low. Most of the adolescent girls remain silent without
seeking any health care.3 India is home to 243 million
adolescents; young people in the age group of 10-19
years who comprise 21% of the country’s
population (Census, 2011).4 Within this paradigm of
population and development related issues, the role of
adolescents cannot be overlooked. There is a substantial
lacuna in the knowledge, belief and practice about
menstruation among adolescent girls. Thus this study was
planned to know the knowledge, belief and practice and
also the gap in knowledge, belief and practice regarding
menstruation among adolescent girls.
METHODS
A community based cross-sectional study was conducted
over a period of one year from 1st January to 31st
December 2014 among late adolescent girls (16-19 years)
in Ashoknagar, an urban area of Belagavi. The sample
size was calculated by using the formula n=4 pq/d2 where,
p=39% (prevalence of knowledge about menstruation).5
A total of 625 adolescent girls were interviewed by
visiting every 3rd house, after obtaining a written
informed consent/assent from every participant. All
adolescent girls between the age group of 16-19 years,
residing in Ashoknagar at least for the period of one year
were included in the study and the girls who had not
attained menarche were excluded from participating in
the study. A detailed questionnaire was prepared and was
pretested and validated during the pilot study. It included
information on socio-demographic variables, age of
menarche, knowledge and belief about menstruation,
menstrual hygiene and practices among late adolescent
girls. Data was entered in Excel sheet after coding. SPSS
(trial version) 21.0 soft-ware was used for analysis of the
data. Numerical variables were analysed as means and
standard deviations. Categorical data were summarized
using percentages. Chi-square test was used to test the
association between various study variables.
RESULTS
In our study, the mean age (±SD) of the respondents was
17.4±1.09 years and median was 17.5 years. Majority 530
(84.8%) of the adolescent girls were studying and 95
(15.2%) of them had stopped studying at the time of our
study. The mean age (±SD) of menarche was 12.8±1.73
years. Majority 494 (79%) of the adolescents said that
menstruation was a natural cyclical process and 416
(66.6%) of girls were aware regarding menstruation
before the onset of menarche and the sources of
information were; 185 (44.5%) from mothers, 75 (18.0%)

from teachers, 67 (16.0%) from sister, 51 (12.3%) from
friend, 22 (5.3%) from relative and 16 (3.9%) of them
acquired information through mass media. About 271
(43.4%) of the adolescent girls used sanitary pads, 207
(33.1%) used cloth, 139 (22.2%) used both sanitary pads
and cloth as per the availability and 8 (1.3%) used
tampon. Among the 346 cloth users, 218 (63.0%) were
using reused cloth and 128 (37.0%) used fresh cloth
every cycle. Regarding perineal hygiene during
menstruation, 464 (74.3%) girls knew that poor perineal
hygiene predisposes to RTI.
Our study showed that 228 (36.5%) of adolescent girls
had one or the other menstrual problem. Among them
129 (20.6%) of them had dysmenorrhoea, 64 (10.3%) had
oligomenorrhoea, 24 (3.8%) had menorrhagia, 9 (1.5%)
had polymenorrhagia and 2 (0.3%) had polymenorrhoea.
Of the 228 study subjects, 50 (21.9%) girls approached a
gynaecologist for treatment, 45 (19.8%) of them took
self-treatment, 29 (12.7%) approached a qualified doctor
other than gynaecologist, 2 (0.9%) sought the help of
anganwadi worker and 102 (44.7%) of the girls did not
do anything for the menstrual problem (Table 1).
Table 1: Distribution of late adolescent girls according
to menstrual problem and treatment seeking
behaviour.
Variables
No.
Percentage (%)
Menstrual problem
Yes
228
36.5
No
397
63.5
Menstrual problem (N=228)
Dysmenorrhoea
129
20.6
Oligomenorrhoea
64
10.3
Menorrhagia
24
3.8
Polymenorrhagia
9
1.5
Polymenorrhoea
2
0.3
Treatment seeking behavior (N=228)
Gynaecologist
50
21.9
Self treatment
45
19.8
Doctor other than
29
12.7
gynaecologist
Anganwadi worker
2
0.9
No treatment
102
44.7
625
100
Total
Significant association was found between knowledge
and practice regarding the ideal material to be used
during menstrual cycle and the use of sanitary pads
during menstruation (p<0.001) and also in number of
girls practicing cleaning of external genitalia who were
having correct knowledge regarding perineal hygiene
predisposing to RTI (p<0.01). But, among the subjects
who had correct knowledge regarding the ideal material
to be used during menstrual cycle almost equal number of
girls, 271 (49.5%) of them used it and 276 (50.5%) of
them did not use it even after knowing it should be used
showing a gap in knowledge and practice. Also, it was
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found that 289 (62.3%) of the study participants who had
correct knowledge practiced cleaning external genitalia

and 175 (37.7%) of them did not practice which shows a
gap in knowledge and practice (Table 2).

Table 2: Association between knowledge and practice during menstruation.
Practice
Correct practice (%)
Material used during menstruation
Correct knowledge
271 (49.5)
Incorrect knowledge
0 (0)
Total
271 (43.4)
Cleaning of external genitalia during menstruation
Correct knowledge
289 (62.3)
Incorrect knowledge
41 (25.5)
Total
330 (52.8)

Incorrect practice (%)

Total (%)

276 (50.5)
78 (100)
354 (56.6)

547 (100)
78 (100)
625 (100)

χ2=68.2; df=1
p<0.001

175 (37.7)
120 (74.5)
295 (47.2)

464 (100)
161 (100)
625 (100)

χ2=65.0; df=1
p<0.01

Table 3: Association between knowledge and belief during menstruation.
Belief
Right belief (%)
Sleeping place during menstruation
Correct knowledge
401 (81.2)
Incorrect knowledge
55 (42)
Total
456 (73)
Helping mother in the kitchen during menstruation
Correct knowledge
370 (74.9)
Incorrect knowledge
47 (35.9)
Total
417 (66.7)
Going to place of worship during menstruation
Correct knowledge
37 (7.5)
Incorrect knowledge
0 (0)
Total
37 (5.9)
Avoid certain food during menstruation
Correct knowledge
308 (62.3)
Incorrect knowledge
45 (34.4)
Total
353 (56.5)
With regards to knowledge and belief, there was
significant increase in right belief regarding sleeping
place (p<0.001), helping the mother in kitchen (p<0.001),
going to the place of worship (p=0.001) and not avoiding
certain food (p<0.001) during menstruation in adolescent
girls with correct knowledge that menstruation is a
natural cyclical process as compared to girls with
incorrect knowledge regarding the same. Among the 494
girls who knew that menstruation is a natural process 401
(81.2%) rightly believed that girls should sleep in the
same place during menstruation but still 93 (18.8%) girls
believed she shouldn’t sleep in the same place. and 370
(74.9%) rightly believed that girls could go to kitchen to
help their mother’s during menstruation. However, only
37 (7.5%) believed that girls could go to place of worship
during menstruation. Similarly, 308 (62.3%) believed that
girls need not restrict any kind food during menstruation.
Whereas, 186 (37.7%) believed that certain foods should
be avoided during menstruation showing a gap in
knowledge and belief (Table 3).
Of the 272 study participants, who believed that certain
foods should be restricted during menstruation, 88

Wrong belief (%)

Total (%)

93 (18.8)
76 (58)
169 (27)

494 (100)
131 (100)
625 (100)

χ2=80.6; df=1
p<0.001

124 (25.1)
84 (64.1)
208 (33.3)

494 (100)
131 (100)
625 (100)

χ2=71.0; df=1
p<0.001

457 (92.5)
131 (100)
588 (94.1)

494 (100)
131 (100)
625 (100)

χ2=10.4; df=1
p=0.001

186 (37.7)
86 (65.6)
272 (43.5)

494 (100)
131 (100)
625 (100)

χ2=33.0; df=1
p<0.001

(32.4%) believed that hot foods like eggs and meat
should be avoided, 74 (27.2%) believed spicy food, 68
(25%) sour foods and 42 (15.4%) believed fatty foods
should be avoided during menstruation (Figure 1).

15.4%

32.4%

27.2%
25.0%

Hot food

Sour food

Spicy food

Fatty food

Figure 1: Distribution of late adolescent girls
according to type of food restricted during
menstruation (n=272).
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DISCUSSION
In the present study, 625 late adolescent girls aged 16–19
years were included; their mean age (±SD) was
17.4±1.09 years and median was 17.5 years. A similar
study conducted in Udupi among girls aged 16-19 years
reported that maximum of the study participants were in
the age group of 16-17 years with a mean age of 16.47
years.6 Majority, 530 (84.8%) of adolescent girls were
studying and 95 (15.2%) of them had stopped studying at
the time of study. Government policy of free education
has resulted in this favourable outcome. Studies
conducted at Tamil Nadu and Ratnagiri reported literacy
rate of 75% to 90% with 8% to 23% dropouts. 7,8 The
mean age (±SD) at menarche was 12.8±1.73 years and
majority of the adolescent girls, 167 (26.7%) and 144
(23%) were 13 and 12 years old respectively when they
attained menarche. A study conducted in Belgaum
reported the mean age at menarche to be 13.62±0.91
years which is slightly higher than our study. 9 Majority,
494 (79.0%) of the adolescents knew that menstruation
was a natural cyclical process. Similarly a study
conducted in Udupi showed that 72.2% of the girls knew
menstruation as a natural process.6 Studies conducted in
Rajasthan and Mumbai revealed that 60.0% and 63.9%
of the girls respectively knew that menstruation is a
natural process which is less when compared to our
study.5,10 Majority 547 (87.5%) of the adolescent girls
knew that sanitary pads were ideal material to be used
during menstruation which is higher when compared to a
study conducted in Mumbai were 72.5% knew sanitary
pads as ideal material.10 Among the 416 (66.6%)
adolescent girls who were aware about menstruation
before menarche, major source of information were
mothers (44.5%), teachers (18%), sisters (16%) and
friends (12.3%). A similar study conducted in East Delhi
reported that 45.7% of the girls who had attained
menarche and 29% of pre pubertal subjects had prior
knowledge about menstruation and mothers (41%) were
the most common source of information about
menstruation, followed by elder sisters (22.4%) and
friends (21%).11 Regarding perineal hygiene, 464 (74.3%)
girls knew that poor perineal hygiene predisposes to RTI
which is slightly more when compared to the study
conducted in Bangladesh were 68.3% of the girls knew
about it.12
About 228 (36.5%) of the adolescent girls had menstrual
problems and the most common complaints were
dysmenorrhoea (20.6%) and oligomenorrhoea (10.3%).
Of these girls, 50 (21.9%) approached gynaecologist for
treatment, 45 (19.8%) took self-medication, 29 (12.7%)
approached a qualified doctor and 102 (44.7%) did not
seek any treatment. A high prevalence of dysmenorrhoea
53.6% was found among adolescent girls in a study
conducted in Nagpur.13
Our study reported that increase in knowledge, lead to
increase in correct practice. With increase in knowledge
both use of sanitary pads and cleaning of external

genitalia during menstruation increased significantly.
However, even after having correct knowledge regarding
menstruation, 276 (50.5%) of girls did not use sanitary
pads and 175 (37.7%) did not clean external genitalia
during menstruation showing a gap in knowledge and
practice. Study also showed that with increase in correct
knowledge regarding menstruation there was significant
increase in right belief regarding sleeping place, helping
mother in kitchen, going to place of worship and avoiding
certain food during menstruation. However, not all the
girls who had correct knowledge had right beliefs’
regarding the restrictions during menstruation showing a
gap in knowledge and belief among adolescent girls. In
some parts of India, some strict dietary restrictions are
also followed during menstruation such as sour food like
curd, tamarind, and pickles are usually avoided by
menstruating girls.14,15 It is believed that such foods will
disturb or stop the menstrual flow.16
The present community based cross-sectional study
reported good knowledge among the late adolescent girls
regarding menstruation. But there was a gap in
knowledge, belief and practice among adolescent girls
which needs to be addressed. The challenge now is to
bridge this gap between knowledge, belief and practice
among adolescent girls. Adolescent are not a
homogenous group and the existing intra-cultural
differences in our nation calls for the urgent need which
can identify the underlying cause and design an
appropriate programme to address them.
ACKNOWLEDGEMENTS
My sincere thanks to all the Adolescent girls and their
Parents for their kind co-operation during the study.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee for Human Subject’s
Research, Jawaharlal Nehru Medical College, Belagavi
(Annexure I), Letter No. MDC/DOME/92.
REFERENCES
1.

2.

3.
4.

5.

Dasgupta A. Menstrual hygiene: How hygienic is
the adolescent girls. Indian J Community Med.
2008;33(2):77-80.
Deo DS, Ghattargi CH. Perceptions and practices
regarding menstruation: A comparative study in
urban and rural adolescent girls. Indian J
Community Med. 2005;30(1):33-4.
Nair MKC. Adolescent Sexual and Reproductive
Health. Indian J Paediatr. 2004;41(1):7-13.
Census of India 2011. Registrar General and Census
Commissioner, India, New Delhi. Available from:
http://www.censusindia.gov.in/. Accessed on 8
August 2015.
Dube S, Sharma K. Knowledge, attitude and
practices regarding reproductive health among

International Journal of Community Medicine and Public Health | October 2017 | Vol 4 | Issue 10

Page 3643

Kanyadi S et al. Int J Community Med Public Health. 2017 Oct;4(10):3640-3644

urban and rural girls: A comparative study. Ethno
Med. 2012;6(2):85-94.
6. Rao RSP, Leena A, Nair NS, Kamath V, Kamath A.
Effectiveness of reproductive health education
among rural adolescent girls: a school based
intervention study in Udupi taluk, Karnataka. Indian
J Med Sci. 2008;62(11):439-43.
7. Balasubramanian P. Health Needs of poor
unmarried adolescent girls – A community based
study in rural Tamilnadu. Indian J Population Edu.
2005;28:18-33.
8. Patil SN, Wasnik V, Wadke R. Health problems
amongst adolescent girls in rural areas of Ratnagiri
disrtrict of Maharashtra. Indian J Clin Diagnos Res.
2009;3(5):784-90.
9. Pokhrel S, Mahantashetti N, Angolkar M, Devkota
N. Impact of Health Education on knowledge,
attitude and practice regarding menstrual hygiene
among pre-university female students of a college
located in urban area of Belgaum. IOSR J Nursing
Health Sci. 2014;3(4):38-44.
10. Bobhate PS, Shrivastava SR. A cross sectional study
of knowledge and practices about reproductive
health among female adolescents in an urban slum
of Mumbai. J Family Reprod Health. 2013;5(4):117124.
11. Kadam YR, Durgawale PM, Kakade SV. Awareness
and practices of menstruation and pubertal changes

12.

13.

14.

15.

16.

amongst unmarried female adolescents in a rural
area of East Delhi. Indian J Community Med.
2007;32(2):156-7.
Haque SE, Rahman M, Itsuko K, Mutahara M,
Sakisak K. The effect of a school-based educational
intervention on menstrual health: an intervention
study among adolescent girls in Bangladesh. Bio
Med J Open. 2014;4:1-9.
Kulkarni MV, Durge PM. Reproductive Health
Morbidities among adolescent girls: Breaking the
Silence. Ethno Med. 2011;5(3):165-8.
Puri S, Kapoor S. Taboos and Myths associated with
women health among rural and urban adolescent
girls in Punjab. Indian J Community Med.
2006;31:168–70.
Kumar A, Srivastava K. Cultural and social
practices regarding menstruation among adolescent
girls. Soc Work Public Health. 2011;26:594–604.
Sadiq MA, Salih AA. Knowledge and practice of
adolescent females about menstruation in Baghdad.
J General Pract. 2013;2:138.

Cite this article as: Kanyadi S, Metgud CS.
Menstruation: gap in knowledge, belief and practice
among adolescent girls in an urban area of Belagavi.
Int J Community Med Public Health 2017;4:3640-44.

International Journal of Community Medicine and Public Health | October 2017 | Vol 4 | Issue 10

Page 3644

[Downloaded free from http://www.jscisociety.com on Friday, September 11, 2020, IP: 112.133.237.59]

Original Article

Spectrum of Renal Biopsy Finding in Idiopathic Nephrotic Syndrome in
Children: An 18‑month Retrospective Analysis at a Tertiary Care Pediatric
Nephrology Center in North Karnataka, India
Abstract

Context: Idiopathic nephrotic syndrome (NS) is the most common glomerular nephropathy in
pediatrics, with great variation in patient characteristics in different regions of the world. Difficult
childhood NS poses a great diagnostic and management challenge for the treating nephrologists. The
histopathological features of NS have been extensively studied by various authors from different
regions of the world with a wide variation in the histopathological distribution. We aimed to describe
the spectrum of histopathological diagnosis in childhood NS from North Karnataka, India, where
there is a high incidence of consanguinity. Aims: The aim of this study is to study the spectrum of
histopathology in children who underwent a renal biopsy in our tertiary care pediatric nephrology
center. Settings and Design: Retrospective observational study at a tertiary care pediatric
nephrology center over 1 year from January 2013 to June 2015. Subjects and Methods: The
medical records of all children diagnosed as NS were retrospectively reviewed for demographic data,
clinical course, and histopathological diagnosis. Statistical Analysis Used: Descriptive statistics.
Results: Twenty‑five children underwent biopsy in the study period. Seventeen (68%) were male
as compared to 8 (32%) females. Thirteen (52%) of biopsied patients showed minimal change NS,
6 (24%) had focal segmental glomerulosclerosis, and 3 (14%) patients showed IgA nephropathy
while 1 patient had mesangioproliferative glomerulonephritis, IgM nephropathy, and Finnish type NS
each. Conclusions: Minimal change nephritic syndrome is the major biopsy finding in our part of
the country even in steroid‑resistant NS. This finding needs to be confirmed with studies with bigger
sample size.

Prithi Rajendra
Inamdar,
Mahantesh
Vishwanath Patil,
Andleeb Majeeb
Department of Pediatrics,
Jawaharlal Nehru Medical
College, KLE University,
Belagavi, Karnataka, India

Keywords: Minimal change, nephrotic syndrome, steroid dependence, steroid resistance

Introduction
Idiopathic nephrotic syndrome (NS) is the
most common glomerular nephropathy in
pediatrics, with great variation in patient
characteristics in different regions of the
world.[1] Its incidence is 2–7 cases per
100,000 children and prevalence of 16 cases
per 100,000.[2] The overall prevalence of NS
varies across various geographical regions
with a 6‑fold increase in incidence in
Indian population as compared to European
children.[3,4]
Difficult childhood NS poses a great
diagnostic and management challenge for
the treating nephrologists. Common clinical
challenges are steroid resistance, steroid
dependence, frequent relapses with steroid
toxicity, and decision regarding starting
cytotoxic drugs, especially the nephrotoxic
ones. Renal histopathology aids in deciding
the treatment options in such situations.
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
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Histology, particularly, aids in cases of
steroid‑resistant NS (SRNS). It is also
commonly done in steroid‑dependent and
frequently relapsing NS before initiating
nephrotoxic agents although there are
no
evidence‑based
recommendations
regarding the role of renal biopsy on the
outcome.[5] Although the overall incidence
of childhood NS has been generally stable
over the past three decades, the histological
pattern has changed; the incidence of focal
segmental glomerulosclerosis seems to be
increasing.[5] Ethnic origin may affect the
histological variant and the response to
immunosuppressive treatment.[6]
A large cohort of children presenting with
both steroid‑resistant and steroid‑sensitive
NS are known to have underlying genetic
mutations and have a different spectrum of
biopsy finding.[2] Availability of mutation
analysis is sparse and cost prohibitive.
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The histopathological features of NS have been extensively
studied by various authors from different regions of the world
with a wide variation in the histopathological distribution.
We aimed to describe the spectrum of histopathological
diagnosis in childhood NS from North Karnataka, India,
where there is a high incidence of consanguinity.

microscopy and immunofluorescence. Data on postbiopsy
treatment regimen were collected.

Aims and objective

Twenty‑five children underwent a biopsy in the study
period. Seventeen (68%) were male as compared to
8 (32%) females. The median age of onset of NS in children
undergoing biopsy was 31/2 years with age ranging from
1 month to 8 years. The average age of biopsy is 6 years.
In patients with SDNS, the time lag between diagnosis and
biopsy was at an average of 3 years. The average age of
presentation of children with SRNS is 3 years 9 months.

The aim of this study is to study the spectrum of
histopathology in children who underwent a renal biopsy
in our tertiary care pediatric nephrology center. We also
aimed to correlate their prebiopsy clinical course with the
histology finding.

Subjects and Methods
All children from 1 to 18 years of age with a diagnosis of
NS, who underwent renal biopsy from January 2013 to June
2015, were included in this study. NS, frequently relapsing
NS (FRNS), steroid‑dependent NS (SDNS), and SRNS were
defined as per the standard International Study of Kidney
Disease in Children definitions.[7] Children with preexisting
chronic kidney disease and nephritic onset of NS were
excluded from the study as etiology of nephritic onset differs
from nephritic syndrome. Nephritic onset NS was excluded
as they did not receive conventional doses of prednisolone.
The medical records of all included children were
retrospectively reviewed using a data sheet for their
demographic characteristic, indication of biopsy, and
prebiopsy immunosuppressant regimen. The indication of
biopsy was at the clinical discretion of the treating pediatric
nephrologist. The indications of biopsy were (1) SRNS,
(2) atypical presentation: Age: <12 months or >10 years,
gross hematuria, low C3, sustained hypertension or renal
impairment, and (3) SDNS and FRNS, before starting the
immunosuppressive therapy.
The patients were admitted to the pediatric ward 1 day
before the procedure. All biopsies were performed on
native kidneys and as elective procedures after obtaining
consent from the guardians before the procedure. Complete
blood count, bleeding time, prothrombin, and partial
thromboplastin time were performed for all the patients.
Sedation and analgesia were used in our patients with
midazolam (0.1 mg/kg body weight) and intravenous
ketamine (1 mg/kg body weight) by the anesthetist in
addition to local infiltration with lidocaine 1% before the
procedure. The procedure was carried out under complete
aseptic techniques by pediatric nephrologist with the
patients placed in the prone position and after the radiologist
confirmed the presence of both kidneys. Spring‑loaded
biopsy needles (gauge 16–18) were used for all the patients.
After the procedure, the children were observed for vital
signs and any change in urine color for at least 24 h.
All histopathology slides were reviewed by a single
pathologist. Biopsy sample was processed for light
Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017

Descriptive statistical was used using mean, median, and
percentage.

Results

Twelve (48%) children underwent biopsy for SDNS before
starting alternative immunosuppressants. All of these children
had received 12‑week course of cyclophosphamide before
biopsy. Twelve (48%) children had SRNS while one child
was biopsied as the age of onset was at 1 month 5 days.
Figure 1 shows spectrum of the biopsy reports. Thirteen (52%)
of biopsied patients showed minimal change NS (MCNS),
6 (24%) had focal segmental glomerulosclerosis, and 3 (14%)
patients showed IgA nephropathy while one patient had
mesangioproliferative glomerulonephritis, IgM nephropathy,
and Finnish type NS each.
As shown in Table 1, for focal segmental glomerulosclerosis
(FSGS), 3 (50%) had SRNS while 3 (50%) had SDNS.
The average age of presentation was 3 years. Of 13
children with MCNS, majority was male children (84%)
with average age of presentation being 3.36 years. Seven
(53.54%) had SDNS with 6 (46.1%) patients having SRNS.
None of the biopsied patients had any major complications.
Hematuria was reported in 16 patients.
One patient who underwent biopsy had absent right kidney;
biopsy was done on the left kidney percutaneously under
ultrasound guidance. No complications were noted.

1%

4%

1%

1%

MCNS
FSGS
30%

63%

MesPGN
IgA
igM
Infantile

Figure 1: Spectrum of histopathology in the biopsied patients
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Table 1: Details of distribution of biopsy findings
between steroid‑resistant nephrotic syndrome/
steroid‑dependent nephrotic syndrome

Biopsy finding
SRNS (%)
SDNS (%)
Total (%)
MCNS
6 (24)
7 (28)
13 (52)
FSGS
3 (12)
3 (12)
6 (25)
MesPGN
0
1 (4)
1 (4)
IgA nephropathy
3 (12)
0
3 (12)
IgM nephropathy
1 (4)
0
1 (4)
Infantile
1 (4)
0
1 (4)
Total
14 (56)
11 (44)
25
SRNS = Steroid‑resistant nephrotic syndrome, SDNS = Steroid‑
dependent nephrotic syndrome, MCNS = Minimal change
nephrotic syndrome, FSGS = Focal segmental glomerulosclerosis,
MesPGN = Mesangioproliferative glomerulanephritis

Discussion
In our study, MCNS was the most common histological
finding in biopsied NS patients. This is consistent with
other reports worldwide.[8‑10]
In patients with SRNS, FSGS accounted only for 12% of
cases. This is contradictory to other reports both in India
and worldwide. In an Indian study by Gulati et al.,[11]
FSGS accounted for 59% of children, followed by
mesangioproliferative glomerulonephritis which accounted
for 18%. MCNS accounted for 17.4% of their patients.
They have also reported an increasing incidence of FSGS in
North Indian population.[12] Data from other parts of country
are not available. Worldwide FSGS remains the major
cause of SRNS.[13] The probable reason for this discrepancy
in our finding is probably due to the small sample size and
also due to focal nature of the disease, glomeruli sampled in
the biopsy might not show the disease sclerosis. We did not
find any case of membranoproliferative glomerulonephritis
or membranous glomerulonephritis. This was probably
because we had excluded patients with nephritic onset of
nephrotic syndrome from the study.
In our study, 50% of children with FSGS were steroid
responsive with a dependent course. A similar study of 94
children with FSGS by Lanewala et al.[14] from Pakistan
shows 33% of steroid resistance in children with FSGS.
One patient who had single kidney was biopsied.
His diagnosis was MCNS. Although single kidney
was conventionally an indication of open biopsy, the
literature review shows that the solitary kidney is no
longer considered to be an absolute contraindication for
percutaneous biopsy.[15]

Conclusions
Minimal change nephritic syndrome is the major biopsy
finding in our part of the country even in SRNS. This
finding needs to be confirmed with studies with bigger
sample size.
82
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Case Report

Isolated Premature Thelarche: A Normal Growth Variant
Abstract

Premature thelarche is frequently considered to be a normal variant of growth and development as
it shows spontaneous remission in majority of cases. However, progression to precocious puberty
is seen in up to 13% of cases. We present a case of 11‑month‑old female child with a history of
progressive breast enlargement. Investigations revealed normal bone age and hormonal evaluation.
This case emphasizes the importance of simple baseline investigations to differentiate precocious
puberty and premature thelarche, thus ameliorating the parental anxiety.
Keywords: Bone age, precocious puberty, premature thelarche

Introduction

Case Report

Precocious
puberty
is
the
premature
activation
of
the
hypothalamic‑pituitary‑gonadal (HPG) axis
at an inappropriate chronological age before
8 years in girls and 9 years in boys.[1]
Precocious puberty is classified as central
where the development of secondary sexual
character is due to premature activation of
HPG axis and peripheral, which is due to
exogenous excess of hormones outside the
HPG aixs.[2] Thelarche is a first sign of
puberty in females.

An 11‑month‑old female child presented
to us with bilateral, progressive,
symmetrical enlargement of breast noticed
by her mother for the past 3 months.
There was no associated pubic or axillary
hair growth or per vaginal bleed. She was
first born to parents of nonconsanguineous
marriage. The antenatal period was
unremarkable. She was full term at birth
but being small for gestational age (birth
weight of 1.7 kg). Immediate postnatal
life was uneventful. Child was exclusively
breast fed for 6 months and at present was
on breast feeding plus age appropriate
complementary feeding. Mother was
not on any contraceptive hormonal
medications. There was no history of any
other source of exposure to hormonal
medications.

Isolated premature thelarche is seen in 4.7%
of female children and in up to 14% of all
patients referred to endocrinology clinic
for evaluation of precocious puberty.[3,4] In
premature thelarche, bone age corresponds
with the chronological age and other signs
of puberty such as pubarche and menarche
are absent as against precocious puberty
where there is an advanced bone age
with pubertal developments.[1] Premature
thelarche is frequently considered to be a
normal variant of growth and development
as it shows spontaneous remission in
majority of cases. However, progression to
precocious puberty is seen in up to 13% of
cases.[3]
We present this case to emphasize the
importance of simple baseline investigations
to differentiate precocious puberty and
premature thelarche, thus ameliorating the
parental anxiety.
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Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

114

At presentation, child had normal vital
parameters and was normotensive. Physical
examination revealed pallor. Her anterior
fontanel was 1 cm × 1 cm open and level,
eye examination was normal without
any evidence of papilledema. There was
bilateral nontender enlargement of breast
buds with elevated breast tissue which
extended beyond the borders of the areola.
Figure 1 shows Areola which was well
defined but in contour with surrounding
breast corresponding to stage 3 of Tanners
classification. There was no pubic and
axillary hair. External genitalia were normal
female structure. Her present weight was
6.8 kg and length was 75 cm (both being
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Figure 1: Lateral view of child with thelarche stage 3 by tanners with absent
axillary hair

Figure 2: X-ray wrist with two carpal bones, corresponding with the
chronological age

normal according to the WHO growth charts). Past records
of height were not available to assess the height velocity.

The prime investigation to be done is the estimation of the
bone age. In our case, bone age determined by wrist X‑ray
was corresponding to chronological age. Advancement of
bone age of more than 1 year or greater than two standard
deviation is considered as on indicator of precocious
puberty.[9] However, in girls below 2 years, growth velocity
has higher sensitivity for systemic estrogen effects.[6] The
gold standard test for differentiating precocious puberty
from premature thelarche is a gonadotropin‑releasing
hormone (GnRH)‑stimulated LH response demonstrating
an increased basal and stimulated LH response and an
increased basal and stimulated LH/FSH ratio.[10] However,
it accounts for significant cost and repeated venepunctures.
Studies have demonstrated a single basal LH >0.3 IU/L, a
significant indicator of progression of puberty.[6] A rational
approach is to reserve GnRH stimulation test for girls with
an advanced bone age, growth velocity of more than 1
standard deviation, and basal LH of more than 0.3 IU/L.
Our child had a LH level of 0.1 IU/L. We deferred GnRH
stimulation test, as basal LH was low. For others, the test
would be indicated only if they demonstrate advancement
of signs of puberty.[6] Newer markers identified for
the differential diagnosis of premature thelarche and
precocious puberty are serum kisspeptin, leptin, and
neurokinin B.[11] Their utility in clinical setting needs to be
identified.

Investigations revealed low hemoglobin of 7% g
with microcytic hypochromic picture on peripheral
smear. Electrolytes were normal (Na ‑ 144 mEq/l and
K ‑ 5.01 mEq/l). Her early morning levels of estradiol (E2)
were 5 pg/ml (reference range of undetectable 20 pg/ml),
luteinizing hormone (LH) was 0.1 mIU/ml (0.1–3.3 mIU/ml),
follicle‑stimulating hormone (FSH) was 1.19 mIU/ml (0.1–
7.1 mIU/ml), and prolactin was 9.26 ng/ml (3.2–20 ng/
mL). Ultrasound abdomen demonstrated normal uterus and
ovary. Figure 2 shows normal bone age with two carpal
bones corresponding with the chronological age.
In the absence of other signs of puberty and since bone age
was normal, a diagnosis of isolated premature thelarche was
made and the patient was advised to follow‑up subsequently.

Discussion
Premature thelarche is defined as isolated breast
development in girls under 8 years of age.[5] Although
the etiology of premature thelarche is unclear, various
postulated mechanisms are increased sensitivity of
breast tissue to estradiol (E2), transient E2 secretion
from ovarian cysts, dietary estrogen intake, and transient
activation of the HPG axis.[6] It is frequently seen in girls
below 2 years of age.[7] Early age of onset of thelarche
is generally associated with spontaneous regression. Onset
of thelarche latter at 5–7 years is more likely to progress
to central precocious puberty.[8] Our child presented at
11 months suggesting a strong possibility of regression of
thelarche.
Precocious puberty can cause rapid bone maturation thus
reducing the final height, inappropriate body appearance,
and psychological behavioral abnormalities, thus warranting
early diagnosis and intervention. Hence, it is imperative to
be able to identify precocious puberty from the all cases of
premature thelarche.
Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017

Although it is presumed that onset of thelarche <2 years
of age undergo spontaneous remission, large studies have
demonstrated resolution in only 60% of the patients with
onset <2 years of age with 18.4% patients developing
central precocious puberty.[12] Our child is being followed
up for any progression of thelarche.
We conclude that premature thelarche should prompt the
clinician to do a careful baseline evaluation and judicious
reassurance of the parents who tend to be highly anxious
regarding thelarche. At the same time, it warrants careful
follow‑up for nonregression or progression to puberty.
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Statement of the Problem: Immediately after birth it is crucial for the newborns to maintain normal body temperature for
successful transitional adaptation. Postnatal thermal adaptation of newborns requires essential newborn care to be provided by
health care professionals and close family members of the baby. The number of institutional deliveries has increased in India
in the last decade but has not much altered the neonatal mortality rate. Provision of essential newborn care through education
and training is of paramount importance to this effect. This study shows how the postnatal thermal adaptation differs for
newborns delivered in tertiary care hospital and primary health centers in India.
Methodology: We continuously recorded and plotted changes in both abdominal and sole skin temperature from birth to 12
hours of life in term newborns delivered vaginally.
Findings: Neonates are under significant cold stress when delivered in primary health centres due to limited resources and lack
of awareness among health professionals.
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Original Article

Role of Magnetic Resonance Imaging in Biometric Evaluation of Corpus
Callosum in Hypoxic Ischemic Encephalopathy Patients
Abstract

Background: Corpus callosum (CC) has an important role in establishing hemispheric lateralization
of function. Significance of this structure which is the primary white matter commissure of the brain
lies in the fact that damage to the CC during development has been found to be associated with
poor neurological outcome and neuropsychological performance. Magnetic resonance imaging (MRI)
can precisely detect, localize, and evaluate damage to CC in hypoxic‑ischemic encephalopathy (HIE)
patients and assist in reaching to at an accurate anatomical diagnosis, thus heeling in further
management of the patient. Objectives: The objective of this study is to analyze the effect of HIE on
CC morphometry by assessing various diameters of CC. Materials and Methods: Fifty‑four patients
with history of hypoxic‑ischemic injury referred to the Department of Radiodiagnosis were included
in the study. All the patients were made to undergo MRI of the brain using Siemens Symphony
Magnetom 1.5 Tesla scanner after taking informed consent for the same. The findings of MRI brain
were assessed and analyzed. Data analysis was done using percentages of different diagnosis and
outcomes made by MRI brain were computed and compiled. Results: In the present study, male
predominance is seen, 77.78% patients were male and 22.22% were female. In the present study,
maximum numbers of patients were <1 year of age (37.04%). In the present study, we see that
the isthmus was the most commonly affected portion of CC. Children who did not cry at birth,
born with low birth weight, low Apgar score were positively correlated with severity of damage to
CC. Conclusion: From the present study, it was noted that MRI is very efficient tool in evaluating
morphometry of CC in HIE. Its noninvasiveness and no exposure to ionizing radiation is an added
advantage. However, experience and understanding of the principles are essential for accurate
diagnosis.
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Introduction
Birth asphyxia, more appropriately called
hypoxic‑ischemic encephalopathy (HIE)
remains one of the major causes of
mortality and morbidity in neonates. There
is no gold standard test for HIE‑fetal
distress, acidemia, Apgar score, and other
clinical markers of possible intrapartum
injury
have
low‑positive
predictive
value. Brain hypoxia and ischemia due
to systemic hypoxemia, reduced cerebral
blood flow (CBF), or both are the primary
physiological processes that lead to HIE.[1‑3]
Neonatal encephalopathy may result
from hypoxic‑ischemic injury (by far the
most common cause), infectious diseases,
metabolic disorders, trauma, and congenital
disorders. The term hypoxic‑ischemic injury
is used to designate any brain impairment
caused by insufficient oxygenation and blood
flow. This term should not be confused with
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HIE, a condition that is diagnosed on the
basis of specific clinical findings of profound
acidosis, a poor Apgar score (0–3) at birth,
seizure, coma, hypotonia, and multiorgan
dysfunction.
Neonatal HIE occurs in one to six per 1000
live full‑term births. Of affected newborns,
15%–20% of affected newborns will die
in the postnatal period, and an additional
25% will sustain childhood disabilities.[4,5]
The presence of an abnormal neurologic
examination in the first few days of life is
the single most useful indicator that a brain
insult has occurred. Neonates with mild
encephalopathy do not have an increased
risk of motor or cognitive deficits.
Neonates with severe encephalopathy have
an increased risk of death and an increased
risk of cerebral palsy (CP) and mental
retardation amongst survivors.[6,7]
There is no consensus regarding the
gestational age demarcation at which an
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infant is considered preterm or term. However, most authors
describe a pattern of injury in neonates who are <36 weeks
gestation that is distinct from the pattern in neonates 36 weeks
or older.[8‑10] Thus, for the purpose of this discussion, it is
reasonable to designate a preterm neonate as being one who
is <36 weeks gestation.

Study population

Accurate identification and characterization of the severity,
extent, and location of brain injury rely on the selection
of appropriate neuroimaging modalities, including
ultrasonography (US), computed tomography (CT), and
magnetic resonance imaging (MRI). Encephalopathy due
to hypoxic‑ischemic injury usually manifests within the
first few hours after birth. US used to be the first‑line
imaging technique for the evaluation of the newborn brain.
Since the last few years we are witnessing a trend toward
increasing role of MRI in the investigation of HIE because
of greater sensitivity and specificity. Newer diagnostic
techniques such as diffusion‑weighted MRI and magnetic
resonance (MR) spectroscopy provide further insight into
HIE and the potential for possible therapeutic intervention.

•
•

Among myriad manifestations of HIE, one of the
most obvious brain abnormalities in individuals born
very preterm is thinning of the corpus callosum (CC).
Advancements in the field of MRI have truly enabled
the diagnostic assessment of CC. Such injury may be
partly explained by the vulnerability of the developing
CC to hypoxic‑ischemic damage and hemorrhage,
possibly due to the intrinsic vulnerability of immature
oligodendrocytes.[11] Studies of patients with agenesis of
the CC or commissurotomy have demonstrated that the
CC plays an important role in establishing hemispheric
lateralization of function.[12] The significance of this
structure which is the primary white matter commissure
of the brain lies in the fact that damage to the CC during
development has been found to be associated with poor
neurological outcome and neuropsychological performance.

Imaging protocol

The data of biometry of CC in HIE patients is scarcely
available. Hence, this study is an effort toward drawing
a conclusion about the growth pattern of CC in such
patients. CC has been measured on mid‑sagittal MRI in
HIE patients as in the previous studies. Using quantitative
methods, the present study focused on the mid‑sagittal
MR measurement of the CC in HIE patients. The primary
objective was to observe the changes in the dimensions
of the CC among HIE patients.

Methodology

Materials and Methods

•

Study design

•

This is a cross‑sectional study.

A total of 54 patients were included in the study. All the
patients were clinically proven cases of HIE. The changes
in corpus callosal morphometry were studied.
Inclusion criteria

Exclusion criteria
•
•
•
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Age more than18 years
Uncooperative patients (due to claustrophobia or loud
noise of the MRI machine)
Noncompatible metal implant or prior injuries from
metal objects.

Study protocol
Concurrence was taken from the chairman and academic,
scientific, and ethical committees for the study. Informed consent
was taken from the patient and/or guardian for the MRI scans.
The study was carried out on T1 mid‑sagittal sections of
the brain for morphometric analysis of CC in 54 patients of
birth asphyxia history. Morphometric analysis of the corpus
callosal dimensions of the patients was made on available
mid‑sagittal T1‑weighted images at the level of cerebral
aqueduct in hospital’s picture archiving and communication
system (PACS).
All the MRI scans were done using Siemens MAGNETOM
Symphony 1.5T using the head coils. Patients were made to
lie supine in the magnet during the procedure. The protocol
included acquisition of spin echo images with parameters
of 529/9.7/1 (repetition time/echo time/excitations), 5 mm
contiguous axial sections, a matrix of 256 × 256, and a
field of view of 230 mm.
Based on Garel et al.[13] methodology, CC was calculated
on mid‑sagittal T1‑weighted image by following methods:
•
•

Duration of study
The study was carried out on 54 patients from January
2015 to December 2015 and fulfilling the inclusion and
exclusion criterion.

Age group <18 years
Patients with clinically proven HIE.

•

Measurement of the anteroposterior diameter (APD) of
the CC, the distance between the anterior aspect of the
genu and the posterior aspect of the splenium
Measurement of the true length of CC (LCC), the
curvilinear distance between the rostrum and the
splenium at mid‑thickness of the CC
Measurement of the thickness of the CC, at the level of the
genu (GT), body (BT), isthmus (IT), and splenium (ST)
Measurement of the IT when the isthmus could not
be identified because of insufficient CC modeling. IT
was measured at the level where the fornix abuts the
CC (CC‑fornix junction)
Measurement of the fronto‑occipital diameter (FOD),
the distance between the extreme points of the frontal
and occipital lobes [Figure 1].
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Statistical analysis
The categorical data were expressed as rates, ratios,
proportions, and percentages.

Results
The present 1‑year cross‑sectional study was carried
out from January 2015 to December 2015. A total of
54 patients who fulfilled the selection criteria during the
study were enrolled.
The data were analyzed, and the final observations were
tabulated as below.
In this study, the maximum number of patients were in
the age group of <1 year which were 37.04% (n = 20)
of total followed by age Group 1–2 years having
25.93% (n = 14) in this group. The mean age was
3.05 ± 3.87 years [Table 1 and Graph 1].
In our study, the majority of the patients were male
comprising 75% of males, who comes in under one‑year
age group followed by females comprising 25% of
total females. These too come in <1 year age group
[Table 2 and Graph 2].
In the present study, majority were male 77.78% (n = 42).
The male to female ratio was 3.5:1 [Table 3 and Graph 3].
In the present study, maximum patients were born preterm
comprising 77.78% of total. Among these, 76.19% were

male, and 23.81% were female. P =0.89 so the difference
of gender in preterm and term patients is statistically
insignificant [Table 4 and Graph 4].
In our study, 77.78% patients were having history of
Neonatal Intensive Care Unit (NICU) stay among which
majority were male patients 73.81% of total followed by
26.19% female patients. As the P = 0.35 so it’s statistically
insignificant [Table 5 and Graph 5].
In our study, maximum patients, i.e., 55.56% (n = 30)
were having Apgar score of 2. Among which majority
Table 1: Distribution of the number of children as a
function of age

Age groups
Number of children
Percentage of children
(years)
<1
20
37.04
1-2
14
25.93
3-4
7
12.96
5-6
4
7.41
7-8
3
5.56
9-16
6
11.11
Total
54
100.00
Mean age
3.05
SD age
3.87
SD = Standard deviation

Table 2: Distribution of the number of children as a
function of age and sex

a

d

Age groups (years)
Male (%)
<1
15 (75.00)
1-2
9 (64.29)
3-4
6 (85.71)
5-6
3 (75.00)
7-8
3 (100.00)
9-16
6 (100.00)
Total
42 (77.78)
Mean age
3.54
SD age
4.20
SD = Standard deviation

c

b

e

Female (%)
5 (25.00)
5 (35.71)
1 (14.29)
1 (25.00)
0
0
12 (22.22)
1.33
1.46

Total (%)
20 (37.04)
14 (25.93)
7 (12.96)
4 (7.41)
3 (5.56)
6 (11.11)
54 (100.00)
3.05
3.87

f

Figure 1: Description of the different biometric parameters measured with
magnetic resonance imaging. (a) Measurement of the anteroposterior
diameter of the corpus callosum, the distance between the anterior aspect
of the genu and the posterior aspect of the splenium. (b) Measurement of
the true length of corpus callosum, the curvilinear distance between the
rostrum and the splenium at midthickness of the corpus callosum. (c)
Measurement of the thickness of the corpus callosum, at the level of
the genu, body, isthmus, and splenium. (d) Measurement of the isthmus
thickness when the isthmus could not be identified because of insufficient
corpus callosum modeling. Isthmus thickness was measured at the level
where the fornix abuts the corpus callosum (corpus callosum ‑ fornix
junction). (e) Measurement of the fronto‑occipital diameter, the distance
between the extreme points of the frontal and occipital lobes. (f)
Evaluation of the position of the splenium. A line was drawn along the
dorsal surface of the brain stem. Another line was drawn parallel to
the first one and passing at the level of the most posterior point of the
splenium. The S/T distance between those lines was measured at the
level of the fastigium
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were males comprising 83.33% (n = 25) P = 0.515. There
is statistically insignificant difference (P > 0.05) among
various groups with different Apgar scores as suggested by
Chi‑square test [Table 6 and Graph 6].
In the present study, the majority of patients did not cry at
birth 75.93% (n = 41). Among which, maximum were male
82.93% (n = 34). The difference of gender among groups
Table 3: Distribution of male and female children

Sex
Male
Female
Total

Number of children
42
12
54

Percentage of children
77.78
22.22
100.00

Table 4: Distribution of the number of children as a
function of birth history and sex

Birth history
Male (%)
Female (%)
Total (%)
Preterm
32 (76.19)
10 (23.81)
42 (77.78)
Term
10 (83.33)
2 (16.67)
12 (22.22)
Total
42 (77.78)
12 (22.22)
54 (100.00)
Chi‑square with Yates’s correction = 0.0172, P = 0.8961

is statistically insignificant as the P = 0.2172 (>0.05)
[Table 7 and Graph 7].
In the present study, majority of the patients were
having history of low birth weight 70.37% (n = 38),
out of which 78.95%, i.e., (n = 30) were male child
[Table 8 and Graph 8].
In our study, severely affected patients presenting with
cystic encephalomalacia were only 25.93% (n = 14)
whereas majority, i.e., 74.07% (n = 40) lack this finding.
Gender difference between the two groups was statistically
insignificant [Table 9 and Graph 9].
In the present study, dimensions of different parts of CC
were in order of isthmus <body <splenium <genu. Thus,
thickest part was genu (male ‑ 6.14 mm, female ‑ 5.33 mm)
followed by splenium, and thinnest part is isthmus
(male ‑ 1.87 mm, female ‑ 1.90 mm). Descending order of
thinning was isthmus >body >splenium >genu. Thinning of
isthmus was slightly more in male (mean width 1.87 mm)
patients than female (mean width 1.90) [Table 10 and
Graph 10].
In our study, most of the CC dimensions did not differ
much between male and female patients, but the FOD was
slightly larger in females [Graph 11].

Graph 2: Distribution of the number of children as a function of age and sex

Graph 3: Distribution of male and female children

Graph 4: Distribution of the number of children as a function of birth
history and sex

Graph 5: Distribution of the number of children by Neonatal Intensive Care
Unit stay and sex
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In the present study, various dimensions in general seem to
be increasing with increasing age of the patient. Minimum
dimensions were observed in isthmus part followed by
body of CC [Table 11].
In the present study as suggested by P value calculated
using Karl Pearson’s correlation coefficient method,
the correlation between various dimensions and
age was statistically significant for APD (P = 0.0065),
LCC (P = 0.0022), GT (P = 0.0001), BT (P = 0.0011),
ST (P = 0.0369), and FOD (P = 0.0001). For isthmus
difference of age groups was insignificant [Table 12].

Discussion
HIE remains one of the major causes of mortality and
morbidity in neonates. Brain hypoxia and ischemia due to
systemic hypoxemia, reduced CBF, or both are the primary
physiological processes that lead to HIE.[1‑3] Neonatal HIE
occurs in one to six per 1000 live full‑term births. Of

Table 5: Distribution of the number of children by
Neonatal Intensive Care Unit stay and sex

NICU stay
Male (%)
Female (%)
Yes
31 (73.81)
11 (26.19)
No
11 (91.67)
1 (8.33)
Total
42 (77.78)
12 (22.22)
Chi‑square with Yates’s correction = 0.8424, P
NICU = Neonatal Intensive Care Unit

Total (%)
42 (77.78)
12 (22.22)
54 (100.00)
= 0.3581.

Table 6: Distribution of the number of children by Apgar
scores and sex

Apgar scores
Male (%)
Score 1
6 (75.00)
Score 2
25 (83.33)
Score 3
11 (68.75)
Total
42 (77.78)
χ2 = 1.326, P = 0.515

Female (%)
2 (25.00)
5 (16.67)
5 (31.25)
12 (22.22)

Graph 6: Distribution of the number of children by Apgar scores and sex

Total (%)
8 (14.81)
30 (55.56)
16 (29.63)
54 (100.00)

Table 7: Distribution of the number of children by cry at
birth and sex

Cry at birth
Male (%)
Female (%)
Total (%)
Yes
8 (61.54)
5 (38.46)
13 (24.07)
No
34 (82.93)
7 (17.07)
41 (75.93)
Total
42 (77.78)
12 (22.22)
54 (100.00)
Chi‑square with Yates’s correction = 1.5221, P = 0.2172

Graph 7: Distribution of the number of children by cry at birth and sex

Table 8: Distribution of the number of children by low
birth weight and sex

Low birth weight
Male (%)
Female (%)
Total (%)
Yes
30 (78.95)
8 (21.05)
38 (70.37)
No
12 (75.00)
4 (25.00)
16 (29.63)
Total
42 (77.78)
12 (22.22)
54 (100.00)
Chi‑square with Yates’s correction = 0.0001, P = 0.9999

Table 9: Distribution of the number of children by cystic
encephalomalacia and sex

Cystic encephalomalacia Male (%) Female (%) Total (%)
Yes
12 (85.71)
2 (14.29)
14 (25.93)
No
30 (75.00) 10 (25.00)
40 (74.07)
Total
42 (77.78) 12 (22.22) 54 (100.00)
Chi‑square with Yates’s correction = 0.2038, P = 0.6484
Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017
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Table 10: Comparison of male and females with respect
to different variables by t‑test

Variable
APD

Graph 9: Distribution of the number of children by cystic encephalomalacia
and sex

Sex
SE
n Mean SD
t
P
Male
42 50.06 6.45 0.99 −0.1572 0.8757
Female 12 50.51 14.04 4.05
LCC
Male
42 63.32 9.59 1.48 0.5947 0.5546
Female 12 61.38 11.28 3.26
GT
Male
42 6.14
2.28 0.35 1.0730 0.2882
Female 12 5.33
2.51 0.72
BT
Male
42 2.89
1.35 0.21 0.7137 0.4786
Female 12 2.59
0.99 0.29
IT
Male
42 1.87
0.64 0.10 −0.1527 0.8792
Female 12 1.90
0.75 0.22
ST
Male
42 3.87
1.61 0.25 −0.2952 0.7690
Female 12 4.03
2.00 0.58
FOD
Male
42 128.59 16.54 2.55 1.6699 0.1009
Female 12 120.25 9.03 2.61
IT/ST
Male
42 0.56
0.30 0.05 −1.5382 0.1301
Female 12 0.78
0.76 0.22
APD/FOD Male
42 0.39
0.04 0.01 −1.4240 0.1604
Female 12 0.42
0.11 0.03
SD = Standard deviation, SE = Standard error, APD = Anteroposterior
diameter, LCC = Length of corpus callosum, GT = Genu thickness,
BT = Body thickness, IT = Isthmus thickness, ST = Splenium
thickness, FOD = Fronto‑occipital diameter

reflected by ongoing myelination. This leads to typical
pattern of injury seen on MRI. Accurate identification and
characterization of the severity, extent, and location of brain
injury rely on the selection of appropriate neuroimaging
modalities, including US, CT, and MRI.
Graph 10: Comparison of male and females with respect to different
variables

Conventionally, US used to be the first‑line imaging technique
for the evaluation of the newborn brain. In the present times,
MRI has become the state of the art imaging modality.
Newer diagnostic techniques such as diffusion‑weighted
MRI and MR spectroscopy provide further insight into HIE
and the potential for possible therapeutic intervention.
Studies of patients with agenesis of the CC or
commissurotomy have demonstrated that the CC plays an
important role in establishing hemispheric lateralization of
function.[12] The significance of this structure which is the
primary white matter commissure of the brain lies in the
fact that damage to the CC during development has been
found to be associated with poor neurological outcome and
neuropsychological performance.

affected newborns, 15%–20% of affected newborns will die
in the postnatal period, and an additional 25% will sustain
childhood disabilities.[4,5]

In quite, a few studies, there has been established the direct
quantitative correlation between thickness of the CC and
volume of cerebral white matter in children with CP and
developmental delay. The data of biometry of CC in HIE
patients are scarcely available. Hence, this study is an effort
toward drawing a conclusion about the growth pattern of
CC in such patients.

Acute profound HIE tends to produce selective injury to
the parts of the brain with the highest metabolic demands

A total of 54 patients fulfilled the selection criteria as
suggested in the inclusion and exclusion criterion. During the

Graph 11: Comparison of male and females with respect to anteroposterior
diameter, length of corpus callosum, and fronto-occipital diameter scores
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Variables
APD

Table 11: Comparison of age groups of children with various parameters

Summary
<1 year
1-2 years
3-4 years
5-6 years
7-8 years
9-16 years
Total
P
Mean
45.39
52.69
49.06
56.38
52.23
56.28
50.16
0.0167*
SD
6.18
11.79
4.90
3.57
6.44
5.11
8.55
LCC
Mean
56.53
66.99
62.21
68.88
62.90
71.37
62.89
0.0024*
SD
9.35
9.38
5.73
2.93
6.48
9.66
9.91
GT
Mean
4.39
5.66
6.73
8.80
8.07
8.08
5.96
0.0001*
SD
1.59
2.43
1.29
1.87
1.50
1.47
2.33
BT
Mean
2.18
2.59
3.53
4.48
2.77
3.65
2.82
0.0017*
SD
0.72
1.07
1.61
1.67
1.32
1.13
1.27
IT
Mean
1.78
1.64
2.11
2.28
2.20
2.05
1.87
0.3299
SD
0.61
0.52
0.83
1.08
0.60
0.59
0.66
ST
Mean
3.52
3.69
3.94
5.43
3.17
5.02
3.91
0.1682
SD
1.43
1.77
1.66
2.32
1.67
1.46
1.69
FOD
Mean
117.75
122.88
127.70
139.80
146.23
146.15
126.74
0.0001*
SD
12.72
9.46
10.12
13.34
16.01
13.78
15.52
IT/ST
Mean
0.57
0.71
0.59
0.63
0.75
0.45
0.61
0.8594
SD
0.25
0.71
0.29
0.71
0.23
0.21
0.45
APD/FOD
Mean
0.38
0.43
0.38
0.40
0.36
0.38
0.39
0.2907
SD
0.05
0.10
0.04
0.02
0.05
0.01
0.06
*P < 0.05. SD = Standard deviation, APD = Anteroposterior diameter, LCC = Length of corpus callosum, GT = Genu thickness, BT = Body
thickness, IT = Isthmus thickness, ST = Splenium thickness, FOD = Fronto‑occipital diameter

Table 12: Correlation between age of children and
different variables by Karl Pearson’s correlation
coefficient method

Dependent
variable

Correlation between age
Simple linear
of children with
regression
Constant Coefficient
r
t
P
APD
0.3658 2.8343 0.0065* 47.6988
0.8086
LCC
0.4077 3.2194 0.0022* 59.7101
1.0443
GT
0.5538 4.7966 0.0001* 4.9435
0.3339
BT
0.4331 3.4649 0.0011* 2.3896
0.1426
IT
0.2189 1.6176 0.1118
1.7602
0.0374
ST
0.2847 2.1420 0.0369* 3.5274
0.1241
FOD
0.6780 6.6513 0.0001* 118.449
2.7204
IT/ST
−0.0791 −0.5719 0.5698
0.6382
−0.0091
APD/FOD −0.1190 −0.8645 0.3913
0.4007
−0.0019
*P < 0.05. APD = Anteroposterior diameter, LCC = Length of corpus
callosum, GT = Genu thickness, BT = Body thickness, IT = Isthmus
thickness, ST = Splenium thickness, FOD = Fronto‑occipital diameter

study, that is, from January 2015 to December 2015, the study
was carried out in 54 patients having history of birth asphyxia
and presenting with neurological disabilities. Morphometric
analysis of the corpus callosal dimensions of the patients was
made on available mid‑sagittal T1‑weighted images at the
level of cerebral aqueduct in hospital’s PACS. All the MRI
scans were done using Siemens MAGNETOM Symphony
1.5T using the head coils.
In the present study, males outnumbered females,
i.e., 77.78% of the patients were male, and 22.22% were
female with male to female ratio as 3.5:1.
We included the patients up to the age of 18 years in the
present study. This was for the purpose of evaluating the
Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017

changes in morphology of CC in long‑term in adolescents
as antecedents of HIE. The maximum numbers of patients
were under 1 year of age while the second largest group of
patients belonged to the age group between 1 and 2 years,
with a mean age of 3.05 years. This can be attributed to the
fact that encephalopathy due to hypoxic‑ischemic injury
usually manifests within the first few hours after birth. In
addition as suggested in the previous studies that despite
improvements in perinatal care, asphyxia remains a major
cause of mortality, resulting in up to 25% of perinatal
mortality and morbidity and giving rise to between 8 and
15% of all cases of CP.
The present study demonstrated that majority were
born preterm 77.78% as compared to term infants
22.22%. Moreover, males (76.19%) outnumbered
females (23.81%) among preterm patients. To understand
predilection of preterm children, we need to consider
embryological data. As the literature says, the CC
originates at 10–11 weeks gestation and first develops
rostrally to form the genu. Other parts of the CC, the
rostrum (continuous below with the genu) and the
splenium are formed after the trunk is developed, and
by 16 weeks, the shape of the adult CC is recognizable.[14]
In its early development, the genu grows faster than the
splenium which does not show a rapid growth until after
birth.[15] Thus, the later development of the splenium
and posterior area of the CC make them particularly
susceptible to damage in the third trimester and perinatal
period.
Another fact, we observed that most of the patients were
having a history of NICU stay after birth as many as
77.78% of total patients. This indirectly correlated with
73
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severity of hypoxic injury and in turn the severity of
damage to CC.
Apgar score is another important variable for making the
clinical diagnosis of birth asphyxia. As observed in our
study, all patients were having score of <3. Moreover,
maximum patients fell in the category of score 2 with
55.56% patients in this group followed by 29.63% patients
with Apgar score of 3. This finding is in accordance of
the fact that for diagnosis of HIE the Apgar score should
be ≤3.
In our study, maximum patients (75.93%) were having a
history of no cry at birth compared to 24.07% who cried at
birth. This factor is also in consistency with the literature
which establishes this as an evidence of hypoxic injury and
its consequences.
Corpus callosum
The CC is a cerebral structure that reflects cognitive status
in several neurological pathologies. Visual inspection
of MRI has shown that HIE causes callosal damage.
Periventricular leukomalacia caused by hypoxia‑ischemia
damage the periventricular crossroads of commissural,
projection, and associative pathways, which are in a close
topographical relationship with the lateral ventricles. MRI
has facilitated diagnostic assessment of the CC. We tried in
our study to explore to what extent HIE leads to changes in
size of the CC.
Distances measured between different landmarks identified
on the CC have also been evaluated. We observed that
true LCC (mean length ≈ 60 mm) was larger than APD
of CC (mean length ≈ 50 mm). GT was the thickest part
followed by ST whereas IT was the thinnest followed
by body of CC (BT). FODs were slightly higher in
males (mean 128.59 mm) than females (mean 120.25 mm).
The ratio of IT/ST was more in females as compared to
males (females ‑ 0.78, males ‑ 0.56) as well as ratio
of APD/FOD. Our results are in keeping with studies
evaluating CC growth in older children and confirm
progressive increase in CC length throughout childhood.
While considering subregions of the CC, in the previous
studies some authors showed differences in the size of CC
subregions likewise ours’. However, unlike these authors,
we could not observe a predominant increase in CC
posterior subregions (ST in our study) during childhood
and adolescence as we included only HIE‑affected patients.
No controls were included in our study.
We observed that true LCC was minimum in <1 year age
group and maximum in 9–16 years age group. Dimensions
of isthmus part did not vary greatly in various age groups
as it has limited range extending from mean value of
1.64–2.28 mm. Thus, it favors our hypothesis that there is
focal reduction in CC fibers with a certain pattern affecting
posterior part more than anterior because of the growth
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pattern explained in literature and positively correlating
with most vulnerable part getting damaged during perinatal
periods of stress.

Conclusion
To conclude our study data demonstrate that besides
various established HIE manifestations corpus callosum is
yet another important structure to be studied. Our study
is one of the few studies providing biometric data of the
CC in HIE affected children from birth to 18 years. Our
findings shows that preterm birth in addition adversely
affects the development of CC as most of the patients were
born preterm. Most common site of injury was posterior
part including isthmus and body where thinning secondary
to loss of commissural fibers was found. There was no sex
effect observed in the size or morphology of the CC.
Magnetic resonance imaging is valuable non-invasive,
radiation free tool with multiplanar capabilities which not
only provides precise information regarding morphometry
of corpus callosum but is also helpful in identifying the
exact extent and site of the injury and other associated
findings thus helping in the further management of the
patient.
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ABSTRACT
This is retrospective study of 124 patients from with major peripheral vascular injuries Jan 2012 to August 2106, majority of patients came to our
centre with signiﬁcant delay, as our centre is a referral centre for villages and small towns of north Karnataka, south Maharashtra and Goa ,
approximately the radius of 200kms and that is the reason for average delay for more than 8 to 12 hours.
In Casualty Once the other life threatening injuries were ruled out, vascular injuries were diagnosed by clinical examination and with help of hand
held Doppler, CT Angiogram was not done as there was already signiﬁcant delay and immediately patient was taken to OT with minimal waste in
time, Fasciotomy of all the compartments were done and good wash was given to drain the toxic ﬂuid to prevent reperfusion injury, than muscle
were inspected to look for colour and stimulated to know the viability of muscles. If the muscles were viable then proceeded for deﬁnitive vascular
reconstruction with interposition reverse saphenous vein graft in patients without unstable fracture, in patients with unstable fractures temporary
shunt was used to perfuse the limb and after fracture stabilization, deﬁnitive interposition saphenous vein graft was used for vascular
reconstruction.
Results: 37.90 % of patients ( 47 patients) were having upper extremity vascular injuries and 62.09 % of patients( 77 patients) were having lower
extremity vascular injuries 64 % ( 79 patients ) of patients were having stable fractures ,out of which 8.8 % ( 11 patients ) were treated by doing
end to end repair and 54 % were treated using interposition vein graft preceded orthopaedic ﬁxation .
In 36% of patients (45 patients) with unstable fracture revascularisation was done with temporary shunt , deﬁnitive vascular repair was done after
fracture ﬁxation.
Limb salvage rate in this study is 82.25 %.
Conclusion: Plastic surgeons should treat the pheripheral vascular injuries primarily as they can assess the soft tissue injuries better than other
surgeons ,plastic surgeon should not be a last resort. There is no need of wasting time in doing CT angiography.For combined vascular and bony
injuries ﬁrst priority should be given to revascularisation when patients reaches after 6 hours of injury.

KEYWORDS:
Peripheral vascular injuries, fractures, interposition vein graft, fasciotomy
Introduction:
Trauma has become a major problem all over the world, however
mechanism of injury is different in different parts of the world, in
developing country like India there is signiﬁcant rise in number of road
trafﬁc accidents.
In managing vascular injuries there is always debate in sequence of
management of injury, whether revascularisation should be done ﬁrst
or bony ﬁxation. There is also confusion between general practioners
that to whom patient should be referred from primary health care
centre, either orthopaedic surgeons or vascular surgeon or plastic
surgeon.
In this study we have studied detail clinical proﬁle of vascular injury
patients and outcome of vascular repairs.

min) under appropriate anaesthesia.
Depending upon the stability of fractures and dislocations we have
divided patients into two groups.
Group I – Patients having only vascular injury without long bone
fractures or having stable long bone fractures.
Group II – Patients having vascular injury with unstable fractures.
Group I patients were treated by end to end primary repair of vessel or
repair using interposition vein graft after doing embolectomy using
fogarty's catheter.
Group II patients were treated using interposition temporary shunt
insertion between two cut ends of vessel. After inserting shunt, fracture
stabilisation was done by orthopaedic surgeon followed by which
deﬁnitive repair was done using interposition vein graft.
Fasciotomy was carried out in all the patients to relieve existing
compression or to avoid compartment syndrome. Other advantage of
fasciotomy is that muscle viability can be accessed through these
fasciotomy wounds in post operative period.

Patients & Methods
In this study we have included all the patients presented with
peripheral vascular injury with or without fractures between the time
periods of Jan 2012 to August 2016. Patients who had severe crush
injuries, who required limb amputations were excluded from the
study.

All the patients required IV antibiotics for 7-10 days.

110 patients were having injury due to road trafﬁc accidents (88.7%)
and rest were having injury due to sharp objects like knife or sharp
weapon during assault or due to cutting machines.

Intraoperatively 1000 IU Heparin was given after embolectomy,
before repair. In postoperative period patients were started on Low
Molecular Weight Heparin.

All the patients reported late to us, as they were initially referred to
orthopaedic surgeons or general surgeons where they lost their golden
hours of revascularisation i.e. 6 hours.

OBSERVATION AND RESULTS
There were 110 males (88.7%) and 14 female patients (11.3%)
included in this study having age group between 20-55 years.

The peripheral vascular injuries were diagnosed in emergency room by
clinical examination and with the help of hand held Doppler. Detail
clinical examination of all the wounds was done considering mode of
trauma and site of injury.

Table No. 1 Anatomical Distribution of Vascular Injuries
Upper Extremity
Lower Extremity
Group I
35
44
Group II
12
33

Patients were subjected to surgery as early as possible (within 30-40

Lower extremity (62.09%) outnumbered the upper extremity
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(37.90%)

Image 4 - exploration of vessels

Table No. 2 Distribution of vascular injury
Name of Artery
No. of patients
Femoral Artery
42
Popliteal Artery
23
Ant., Post.Tibial Artery
12
Brachial Artery
22
Radial, Ulnar Artery
25

%
33.87%
18.54%
9.6%
17.74%
20.16%

Image 5 Fasciotomy

Table No.3 Type of injury
Complete tear of artery
Contusion and Thrombosis
Side tear or hole

No. of patients
98
26
10

Table No.4 Revascularisation techniques Used
Technique Used
No. of Patients
End to end repair
11
Using Vein Graft
113
Table No. 5 Secondary Amputation
No. of patients
Due to Muscle Necrosis
21
Reperfusion Injury
1
Total
22

%
79.03%
20.96%
8.06%

%
8.87%
91.1%
%
16.93%
0.8%
17.74%

Image 6.1 - Temperory Shunt

Total salvage rate in this study is 82.25%.
16.93% patients were undergone amputation due to muscle
necrosis. Their late presentation may be the one of the cause of
muscle necrosis .
Image 1.- Compartment Syndrome.

Image 6.2 –Temperory shunt

Image 2.- Displaced knee joint
Image 7 - Salvaged Limb

Image 3.- Embolectomy using fogarthy cather

Discussion
Ambrose Pares initially used ligation method for vascular injuries in
16th centuries.(1)
During Korean and Vietnamese war vascular reconstructive methods
dramatically improved the limb survival . Limb survival rate was 64.2
% in world war II and it was 87 % in Vietnam war. Majority injuries
were gunshot injuries.(2)
Vascular injuries are common among male ,( 3,4 )and male patients
comprise 88.7% of the cases.
Vascular reconstruction is done in different was depending upon the
type of injury , vessels involved and anatomical site . One should also
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consider the general physical condition of the patient, and the available
services, including experts in vascular surgery and instruments
available. In modern day surgeries, 95% of limbs can successfully
saved by early surgical intervention and revascularization (5); in our
study, the survival percentage was 82.25%.
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17.

limb vascular injuries.Eur J VascSurg 1989;3:471-474.
Wagner WH, Calkins ER, Weaver FA,et. al. Blunt popliteal artery trauma: onehundred
consecutive injuries. J VascSurg 1988; 7: 736-748.

The time interval between injury and treatment is very important for
the outcome. In our study, we found that 8 h was the critical limit that
determined the good outcome of the surgery . Patients reporting within
8 hours of injury had better overall results as compared with those
presenting after 8 hr.(6)
The use of arteriography is controversial. Johansen et al, Solak et al ,
Anderson et al advocate arteriography for every patient with suspected
arterial injury preoperatively,(7,8,9) while Razmadze,Peck and
Gahtan published satisfactory results without angiography (3,10,11).
Ultrasound is sensitive(95%) and speciﬁc(97%) only in experienced
hands, its use reduces the spent time compaired to angiography.
(4,12,13).
Careful clinical examination of patients can give a reliable diagnosis
with the combination of Doppler ultrasound.
It was previously suggested by other authors, that ,well stabilized
skeleton is essential before ﬁnal arterial and soft tissue repair ( 14)
unless the limb is immediately threatened requiring urgent arterial
repair. However this is contrary to the view of Hunt et al., who
suggested that arterial revascularization should be followed by
skeleton stabilization and nerve and tendon repair. In our study also we
have have achieved vascular repair ﬁrst either deﬁnitive or temperory
using stent which reduces the cold ischemia time and helps in limb
survival .
Early fasciotomy should be considered in every case especially in
cases having complex trauma .(15,16,17)
As most of the things in limb injuries having vascular injury can be
managed by plastic surgeons like soft tissue debridement, vascular
repair, wound cover and limb reconstruction, plastic surgeon should be
the ﬁrst choice to refer.
Conclusion
Plastic surgeons should treat the pheripheral vascular injuries
primarily as they can assess the soft tissue injuries better than other
surgeons ,plastic surgeon should not be a last resort .There is no need of
wasting time in doing CT angiography.For combined vascular and
bony injuries ﬁrst priority should be given to revascularisation when
patients reaches after 6 hours of injury.
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ABSTRACT
Congenital anomaly of the coronary arteries is a rare
disease occurring in 1%–2% of all congenital heart diseases.
Atresia of the left main coronary artery is one of its leastfrequently observed variations, with very few cases presented
in the literature (Amaral et al.,2000; Gebauer et al.,2008). The
prognosis is unfavorable because it results in myocardial
ischemia or infarction, and even sudden cardiac death. Surgical
revascularization of the left main coronary artery is
recommended in most patients with atresia of the left coronary
artery because of unfavorable clinical outcome, of which only
a few cases have been reported for successful surgical
revascularization (Sunagawa et al., 2005; Gebauer et al., 2008).
Keywords: Left main coronary artery atresia, left
anterior descending artery, left internal mammary artery,
successful revascularization.
INTRODUCTION

lymphadenopathy. Systemic examination was within normal
limit. Chest x-ray showed cardiomegaly with prominent
bronchovascular markings (Figure 1). ECG showed equivocal
signs of ischemia. 2D ECHO revealed dilated cardiomyopathy,
severe LV dysfunction. (LVEF – 18 %.) with hypokinesia of septal
basal and anterolateral wall of left ventricle. Origin of left main
artery was not visualized on angiography.No features of ALCAPA
were noted. Single right coronary artery with atresia of LMCA
was seen. Faint filling of LAD and circumflex were noted
through filling of intercoronary collaterals was observed (Figure
2).Child was admitted to PICU and administered Inj.
Dobutamine 5 ugm/kg/min. Syp. Frusemide 2.5 mg bd.
Syp.Dixin 0.25 1ml bd. Blood Investigations were
normal.Procedure planned was Surgical revascularization of
left main coronary artery (left internal mammary to left
anterior descending artery graft) with cardiopulmonary bypass.
Anesthetic Management:

CASE REPORT

Pre-operatively, surgical and anesthetic options were
discussed and after a thorough pre-anesthetic evaluation it
was decided to proceed for on pump beating heart coronary
artery bypass graft. Patient was kept NBM for 4 hours prior to
surgery. Patient was premedicated Inj. Ketamine 25 mg + Inj.
Glycopyrollate 0.05 mg + Inj. Midazolam 0.5 mg i.m. 22 G i.v
line was secured on the right hand. Goals were to Maintain
stable hemodynamics mean arterial pressure > 45 mm Hg and
avoid tachycardia. Patient was preoxygenated with 100% O2
for 3 mintues and induced with Inj. Ketamine 10mg +Inj.
Fentanyl 50 ugm +Inj. Midazolam 0.5 mg + Inj. Vecuronium
1mg follwed by Inj Ceftriaxone 150mg+ Inj Amikacin 50 mg
and Inj. Methyl Predisolone 150 mg i.v.Nasotracheal intubation
with ETT number 4.5 uncuffed was done. Right femoral artery
was canulated with 22 G single lumen catheter. Right IJVwas
canulated with 4.5 Fn 6 cm triple lumen catheter.

A 4 months old male infant weighing 5.5 kgs presented
with symptoms of hurried breathing and recurrent respiratory
tract infections since two months of age.Clinical examination
revealed heart rate of 118/min regular, respiratory rate of 40/
min with no evidence of cyanosis, edema, pallor,

Patient was ventilated on Pressure Controlled mode
with FiO2 – 70 % (O2 + Air + Sevoflurane) and respiratory rate
of 34/min. Monitors attached were ECG , IBP, CVP, Temperature,
and Pulse oximeter. LIMA was harvested. Inj Heparin 20 mg i.v
was given. (ACT 570). Aortic and RA cannulation was done .CPB

Coronary and aortic root anomalies represent a small
but interesting group of malformations that may occur alone
or in association with structural heart disease1. Congenital
anomalies of the coronary arteries occur in 1-2% of the
population2 of which atresia of the left main coronary artery is
the least observed variation3.In true left main coronary artery
atresia as defined by Musiani and colleagues there is no left
coronary ostium and no left main stem4. Recognition of the
coronary artery anomalies requires a high index of suspicion
and prognosis of this anomaly is grave.Timely intervention by
surgical revascularization of the left main coronary artery is
recommended.A very few cases of congenital atresia of left
main coronary artery with successful surgical revascularization
have been reported5.
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initiated and temperature was drifted to 320C. LIMA to left
anterior descending artery grafting was carried out on pump
beating heart with 1 mm shunt without cardioplegia (Figure
3).CPB time was 26 minutes. Priming volume – 426 ml including
250 ml of PCV.Esmolol 0.5mg/kg was used to control heart
rate during grafting.Inj. Dobutamine 5 ugm/kg/min and Inj.
NTG 1-2 ugm/kg/min was started.Inj. Protamine 25 mg used
to reverse heparin (ACT 144s). Patient shifted to intensive care
unit and ventilated for 24 hours and later extubated (Table 1).
Postoperative period was uneventful.Inotropes were continued
till post-operative day 7 and patient was discharged on day
10. Patient was advised digoxin, furosemide, aspirin and
enalapril on discharge. Post-operative echo revealed an
increase in EF - 30 %.CT confirmed the patency of the graft.

Figure 1: Chest x-ray

DISCUSSION
True LMCA atresia is indeed a rare condition, with only
64 reported cases that we know of.The incidence of all coronary
anomalies is low in the general population, ranging between
0.46 and 1.55%; Yamanaka and Coll 6 identified 1,686
anomalous cases in a review of 1,26,595 coronary angiograms;
56 of these patients had a single coronary artery, but no cases
of true LMCA atresia were found. Infants mostly present with
failure to thrive and myocardial infarction, while children and
adolescents often have syncope as a presenting
symptom.Usually LMCA occurs as an solitary lesion but it can
be associated with biscuspid aortic valve supravalvular aortic
stenosis7,8, pulmonary stenosis and should be particularly
differentiated from ALCAPA9. As LMCA atresia carries an
unfavorable prognosis and medical therapy does not seem to
help, we think that surgical revascularization is the procedure
of choice.Two methods have been described in children CABG
using IMA/ SVG or reconstruction of the LMCA with aortic wall
/ pericardial patch.In pediatric patients the long-term results
of CABG can be questioned, especially if saphenous vein grafts
are used, although good results are reported with simple IMA
grafts to the LAD in children.10,11,12.In our case successful
revascularization was done of the LIMA graft to the LAD artery
on pump (beating heart) which according to pubmed is the
first case of its kind from India.
CONCLUSION

Figure 2: Angiography.

Congenital atresia of the left main coronary artery is a
rare disease. It should be considered when diagnoses of dilated
cardiomyopathy or anomalous origin of the left coronary artery
from the pulmonary trunk in infants or in adults suspected of
having coronary insufficiency are made. Myocardial
revascularization surgery with grafting of the internal thoracic
artery seems presently to be the method of choice; however,
the possibility of surgical angioplasty should be considered.
Our case according to pubmed search is the first reported case
of successful revascularization of left main coronary artery
atresia in an infant from India.
Given the high risk related to the presence of LMCA
atresia and in view of the uniformly good results obtained by
CABG, we recommend the above mentioned anesthetic
technique for safe surgical revascularization in pediatric
patients with LMCA atresia.

Figure 3: Left internal mammary harvesting.
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Table 1- Intraoperative Events
TIME

EVENTS

CVP

ABP
(mmHg)

PR

SPO2%

INPUT-OUTPUT

8:15 am

Premedication

-

-

110

99.9

Kidrolyte 2ml/kg/hr.

8:50 am

Heparin administered

8

76/40

123

99

10 ml

9:15 am

On CPB

8

81/46

115

99

10 ml

9:43 am

Off CPB

5

69/43

118

99

30 ml

7

82/58

110

99

30 ml

9

81/53

116

99

50 ml

9:50 am Protamine administered
10:30

Shifted to PITU
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Knowledge of Anganwadi workers
regarding different components
provided by integrated child
development scheme: A cross-sectional
study
Prithutam Bhattarai, Padmaja R. Walvekar1, Ashwini Narasannavar
Abstract:
INTRODUCTION: Integrated child development service (ICDS) program was launched on October
02, 1975 and is the world’s largest and unique program for early childhood care and development. It
is working in urban and rural areas through Anganwadi centers. The beneficiaries that come under
ICDS are 0–6 year’s children, pregnant and lactating women, and adolescent girls. There are six
core services provided by ICDS through Anganwadis. It is very essential to assess the knowledge
of Anganwadi workers (AWWs) about different components of ICDS.
OBJECTIVE: The objective of the study was to assess the knowledge status of AWW regarding
different ICDS components and to compare the knowledge of AWW working in rural and urban areas.
MATERIALS AND METHODS: A cross‑sectional study was conducted from February to December
2016 among AWWs of urban and rural health centers under KLE University, Jawaharlal Nehru
Medical College. Data collection was done with the help of prestructured questionnaire through
interview method.
RESULTS: Out of 218 AWW, 33.9% were from urban areas and 66.1% were from rural areas.
Maximum number (47.2%) of AWWs were found to be in the age group of 39–47 years. Majority of
the AWW (52.3%) had working experience of 16–23 years. Our study found that 68.3% of AWW
had moderate knowledge score about components of ICDS, 18.3% had low, and 13.3% had high
knowledge score. Knowledge related to supplementary nutrition was found to be good in urban
AWWs and knowledge of growth monitoring was found to be good in rural AWWs.
CONCLUSION: Maximum number of AWWs had average knowledge score regarding ICDS
components. It is important to organize frequent refreshers training course to enable them to give
best of services.
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Introduction

A

ccording to 2011 Census of India,
there are 158 million children who fall
under the age group of 0–6 years.[1] These
children are the future generation, and
human resource of the country and their
health status determines the development
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of Nation. Ministry of women and child
development has come up with many
programs to uplift the health status of the
children; Integrated child development
service (ICDS) is one of such vital and largest
programs.
ICDS program was launched on October 02,
1975. It is one of the world’s largest and unique
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programs for early childhood care and development, which
shows that the commitment of country to its children and
nursing mothers is at top most priority.[2]

MS Excel. Knowledge assessment was done by scoring
system. A correct answer was given 1 mark and a wrong
answer was given 0 marks.

ICDS is working in the rural as well as urban area. It is
working through the Anganwadi. The objective of ICDS
is to enhance nutrition and health status of children
of age group of 0–6 years, pregnant and lactating
women, and adolescent girls whereby creating a proper
psychological, physical, and social development of the
child. There are six core services under ICDS scheme
which are supplementary nutrition, preschool nonformal
education, nutrition and health education, immunization,
health checkup, and referral Services.[3] The present
study aims to assess the knowledge of Anganwadi
workers (AWW) regarding various aspects of ICDS
services provided to children, mother, and adolescent
girls. This study also helps to know the difficulties faced
by AWW in smooth running of the centers.

Results

Objective

The objective of the study was to assess the knowledge
status of AWW regarding different ICDS components
and to compare the knowledge of AWWs working in
rural and urban areas.

Materials and Methods
All the AWWs working under urban and rural health
centers under Field Practice Area of KLE universities,
Jawaharlal Nehru Medical College (JNMC) (urban
health centers [UHC] = 76 Anganwadis and primary
health centers [PHC] = 164) total = 240. The response
rate of the study was (218) 90.83%. Data collection was
done with the help of prestructured questionnaire. The
questionnaire was pretested by doing a pilot study. Data
was collected through interview method by making
personal visit to Anganwadi centers (AWCs). Informed
consent was taken, before collecting the data. Ethical
clearance from the Institutional Ethics Committee of
JNMC, KLE’S, was obtained for the study. All AWWs
who came under three PHCs and three UHCs came
under inclusion criteria, and all those AWWs who did not
consent to take part in the study were excluded from the
study. In the study, thirty questions related to knowledge
were asked to the AWW’s. The final summed up score
was calculated, and overall knowledge was calculated.
The knowledge was grouped into three categories
such as low (<17 score), moderate (score 17–23), and
high (>23 score). Mean ± 1 standard deviation was used
to categorize the three groups.

Data analysis

Data were analyzed using the Statistical Package for the
Social Sciences version 20 (IBM Corp. Released 2011. IBM
SPSS Statistics for Windows, Armonk, NY: IBM Corp.) and
242

Out of 240 AWWs, only 218 responded to our study
which constitutes 90.83% response rate.
Maximum number of AWCs, i.e., 138 (63.3%) were
functioning in private building whereas 80 (36.7%)
were in government building. One hundred and
fifty‑three (70.2%) AWCs had toilet facilities. About
185 (84.9%) AWCs had drinking water facility. Electricity
was present in 129 (59.2%) of the AWC.
Through this study, we came to know that AWW
had poor knowledge regarding Sneha Shivir and
monitoring of weight gain of severe acute malnourished
children only 6.4% and 12.8% had correct knowledge,
respectively.
This study also revealed that majority of the AWWs
53.7% were facing some kind of problem in their
professions such as work overload, excessive record
Table 1: Sociodemographic variable
Sociodemographic variable
Place of AWC
Urban
Rural
Age (years)
21‑29
30‑39
40‑49
50 and greater
Education qualification
SSLC
PUC
Degree
Experience of AWW’s
5 years and less
6‑10 years
11‑15 years
16‑20 years
21 years and higher
AWW refreshers training
Yes
No

Anganwadi workers, n (%)
74 (33.9)
144 (66.1)
16 (7.3)
54 (24.8)
105 (48.2)
43 (19.7)
167 (76.6)
37 (17)
14 (6.4)
14 (6.4)
50 (22.9)
26 (11.9)
42 (19.3)
86 (39.4)
213 (97.7)
5 (2.3)

AWC: Anganwadi centers, AWW: Anganwadi workers

Table 2: Knowledge of Anganwadi workers
Knowledge
Below average (below 17)
Average (17‑23)
Above average (above 23)
Total

n (%)
40 (18.3)
149 (68.3)
29 (13.3)
218 (100)
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maintenance, problems related to infrastructure, logistic
supply related, inadequate salary, lack of help from
community, and inaccessibility of supervisor.

Discussion
In the present study, 50% of AWWs were in the age group
of 40–49 years followed by 30–39 years [Table 1]. A study
conducted in Aurangabad also showed maximum
workers from the same age group.[4,5] A study conducted
in Jammu[6] revealed that about 44% of the workers were
between 30 and 40 years; similarly, a study conducted in
urban Patiala[7] found that half of the AWWs belonged
to the age group of 30–40 years.
The study revealed that 76.6% of the AWWs had studied
up to SSLC, followed by PUC and Degree [Table 1].
A study conducted in Kashmir[8] revealed that 70% of the
AWWs were educated up to SSLC, whereas 20% of them
were educated up to PUC level. A study conducted in
Patiala also showed that more than 65% of the workers
had a minimum qualification of SSLC.[7]
In our study, 40% of AWWs had experience of 21 years
[Table 1]. A study conducted in Patiala revealed that 42%
of the workers had work experience of 10–15 years.[7]
Table 3: Association between supplementary nutrition
and type of Anganwadi centers
AWC type

Knowledge related to ICDS
components (supplementary
nutrition)

χ2

P

Maximum number of AWWs (97.7%) had received
Anganwadi training and refreshers training [Table 1],
whereas a study conducted in Kashmir showed that
only 60% had taken training[8] this could be because of
repeated law and order problem over there. A study
conducted in Ahmedabad, Gujarat,[9] and Maharashtra[10]
showed that about 53% of the AWW had received
refresher training which was comparatively less than
that in our study.
A study done in Sundargarh, Odisha[12] revealed that
mean knowledge score was 12.83 ± 2.71 out of thirty
questions. In our study, we found that 68.3% AWWs
had an average score [Table 2]. A study conducted in
Aurangabad[5] found that 82.65% AWWs had overall
knowledge score of above 50%, which was fairly higher
than that in our study. Another study conducted in
Kerala found that 62.4% had average knowledge score11
which was slightly less than that in you study.[11]
The problems faced by AWWs were similar to those
faced by workers were similar to the study conducted
in Aurangabad,[5] Gujarat,[9] and Odisha.[12]
Our study revealed that AWW in urban areas had better
knowledge about supplementary nutrition [Table 3] and
those working in rural areas had better knowledge about
growth monitoring [Table 4].
Table 4: Association between growth monitoring and
type of Anganwadi centers
AWC type

Amount of calories and protein
given to children
Urban
Rural
Total
AWC type

Urban
Rural
Total
AWC type

Urban
Rural
Total
AWC type

Urban
Rural
Total

Correct (%)
11 (14.9)
41 (28.5)
52 (23.9)

Incorrect (%)
63 (85.1)
103 (71.5)
166 (76.1)

Total
74
144
218

Amount of calories and proteins
given to Grade 4 children
Correct (%)
69 (93.2)
114 (79.2)
183 (83.9)

Incorrect (%)
5 (6.8)
30 (20.8)
35 (16.1)

Total
74
144
218

Amount of calories and proteins
given to Grade 3 children
Correct (%)
53 (71.6)
61 (42.4)
114 (52.3)

Incorrect (%)
21 (28.4)
83 (57.6)
104 (47.7)

Total
74
144
218

Amount of calories and proteins
pregnant women should get
Correct (%)
13 (17.6)
44 (30.6)
57 (26.1)

Incorrect (%)
61 (82.4)
100 (69.4)
161 (73.9)

Total
74
144
218

Knowledge related to ICDS
components (growth monitoring)

χ2

P

2.796

0.094

χ2

P

6.667

0.010**

χ2

P

15.929

0.000**

χ2

P

0.313

0.576

Growth monitoring should start
from
4.983

0.026**

χ2

P

7.187

0.007**

χ2

P

16.776

0.000**

χ2

P

4.270

0.039**

**Significant (P<0.05). ICDS: Integrated child development service, AWC:
Anganwadi centers

Urban
Rural
Total

Correct (%)
59 (79.7)
127 (88.2)
186 (85.3)

AWC type

Meaning of red color in MAC strip

Urban
Rural
Total

Correct (%)
62 (83.8)
136 (94.4)
198 (90.8)

AWC type

Urban
Rural
Total
AWC type

Urban
Rural
Total

Incorrect (%)
15 (20.3)
17 (11.8)
32 (14.7)
Incorrect (%)
12 (16.2)
8 (5.6)
20 (9.2)

Total
74
144
218
Total
74
144
218

Meaning of flattened growth line
on growth chart
Correct (%)
47 (63.5)
125 (86.8)
172 (78.9)

Incorrect (%)
27 (36.5)
19 (13.2)
46 (21.1)

Total
74
144
218

Weight gain per year between 3
and 5 years children
Correct (%)
15 (20.3)
34 (23.6)
49 (22.5)

Incorrect (%)
59 (79.7)
110 (76.4)
169 (77.5)

Total
74
144
218

**Significant (P<0.05). ICDS: Integrated child development service, AWC:
Anganwadi centers
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Limitation

The study was done in all AWWs working under urban
and rural PHCs, under KLE universities, JNMC, so the
result cannot be generalized to other population. AWC
not working under medical college were not included
in the study. The present study was based on the
response given by AWWs only, but the opinion from
the beneficiaries was not included.

Conclusion
Our study concluded that the mean knowledge score
of AWW about components of ICDS was 19.67 ± 2.789,
about 68.3% of AWW’s had moderate knowledge,
18.3% had low level, and 13.3% had high knowledge,
regarding different components of ICDS. Knowledge of
Supplementary nutrition was better in urban AWC and
knowledge related to growth monitoring was better in
rural AWC.
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ABSTRACT
Introduction: Tobacco is the only legal drug that kills many of its users when used exactly as intended by manufacturers.
Globally, cigarette smoking is the dominant form of tobacco use. There are nearly 1.3 billion Smokers in the world, 80% of
them are in the developing countries. India is the second largest consumer of tobacco products next to China is the third largest
producer of tobacco in the world.
Objective:
1.

To determine the pattern of tobacco consumption and effects on health among Auto Rickshaw Driver.

2.

To access the factors association with tobacco consumption.

Methods: A cross-sectional study was conducted in Nehru Nagar, Belagavi, Karnataka. The pilot study was done with 10%
of total sample size. The duration of study period was August 2015 to February 2017. Data was collected trough pretested
structured questionnaire. Before collecting data written informed consent was taken from the auto rickshaw drivers. Based on
the objective the data was analyzed by using descriptive statistics.
Results: The prevalence of tobacco consumption among Auto Rickshaw drivers was 61.4%, among these participants 20.6%
used in smoking form while remaining 79.4% used

smokeless form (Chewing tobacco, Gutkha, others). Maximum

participants were spending more than 300 Rs per week, 18.1 % participants were spending less than 100 Rs per week. Among
tobacco consumers, (74.8%) of participants were aware regarding hazards related to tobacco consumption and majority (66.9%) of
participants was aware about cancer. Total of (10%) were having dental problem and (3.9%) participants were suffering from oral
infection.
Conclusion: Tobacco consumption is found to be in higher proportion with increasing age.
Key words: Tobacco consumption, auto rickshaw drivers, Pattern of tobacco consumption.

INTRODUCTION:

world.1 Globally, cigarette smoking is the dominant

Tobacco use is a preventable cause of premature

form of tobacco use. There are nearly 1.3 billion

2

death and disease, WHO has estimated that tobacco

smokers in the world, 80% of them are in the

use (smoking and smokeless) is currently responsible

developing countries.2,5 India is the second largest

for the death of about six million people across the
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consumer of tobacco products next to China is the

in providing permits, setting acceptable fares, parking

third largest producer of tobacco in the world. In

problems, overcharging, misconduct and many more,

India tobacco is consumed in a variety of both

with these all problems they tend to be in stress that

smoking and smokeless forms e.g. bidi, gutkha,

males then to indulge in habits like tobacco

khaini, paan-masala, hookah, cigarettes, cigars,

consumption, alcohol etc.6

chillum, chutta, gul, mawa, misri, etc. In Karnataka

Due to late night working period of the auto

2

state 28% tobacco users. Each year a great amount

rickshaw drivers indulged in tobacco use in order to

of money are being wasted in smoking, although it is

keep themselves away from stress and tiredness.

quite obvious that smoking habit is dangerous and

Hence, the auto rickshaw driver was susceptible

injurious to heath but still a large number of people

health risks. Therefore the study was done in auto-

especially teenagers, lower income group workers &

rickshaw drivers of Neharunagar, Belagavi, city and

transport workers are attract and are getting involved

this study will help better planning for prevention and

in smoking habit. Some reasons of this addiction are

control as well as reduce the prevalence of tobacco

obvious such as the influence of teenage group to

consumption.

reduce work stress.

3

OBJECTIV:

Auto-rickshaws are the most popular Para-transit

1.

To determine the pattern of tobacco

mode of transport. Most of the auto rickshaw drivers

consumption and effects on health

belong to economically weaker section of the society.

among Auto Rickshaw Driver.

This sector is plagued with several problem like

2.

financing of auto-rickshaws, policies and corruption

To access the factors association
with tobacco consumption.

METHODOLOGY:
A cross -sectional study was conducted among 127 auto rickshaw drivers of nehru nagar in belgavi city. Data
was collected from February 2016 to January 2017. The Sample Size was calculated by using the formula as
follows
n = 4pq/d2

p = 28.3
q = 100 - 28.3 = 71.7
Now, Sample Size (n) = 4 pq/d2

Where‘d’ is the Relative Error, 8% of p
I.e. n = 4 pq/d2
= 4 x 28.3 x 71.7
82
= 126.81 ≈ 127
Sample size (n) = 127
103
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The pilot s tud y was conducted of 10% of total Sample Size. Before Collecting Data written informed
Consent was taken.

Study Procedures

Ethical

Data Collection: Participants were selected by

clearance:

simple random sampling technique i.e. every driver

Ethical clearance was obtained from the Institutional

was included after obtaining informed consent. The

Ethical Committee on Human Subjects Research,

data was collected by scheduled questionnaire.

J.N. Medical College, Belagavi, before the study

Questionnaire was administered to all the auto

Data

rickshaw drivers. Information regarding the tobacco

Analysis

use and various socio-demographic factors was

Data was analyzed by using SPSS software version

collected.

20, Quantitative and Qualitative variables were
summarized using percentage. Chi- square test was
used to find out the association between tobacco
consumption and various demographic variables.

Result:
Table no 1: - Distribution of study participants is according to their age group

Age in years
20-40
40-60
60-80
Total

Number
66
57
4
127

Percentage
52.0
44.9
3.1
100

In this study all 127 participants were male, majority 52% were the age group of 20-40 years and 44.9% were
the age group of 40-60 years followed by 3.1% were 60-80 years of age group.
Table no 2: - Distribution of study participants is according to their type of family.

Type of family

Frequency

Percentage

Nuclear

85

66.9

Joint

42

33.1

Total

127

100

In present study majority 66.9% were from nuclear families followed by 33.1% were joint families.
104
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Table no 3:- Distribution of study participants according smoking & smokeless habits
Smoke & Smokeless habits.

Number

Percentage

Yes

78

61.4

No

49

38.6

Total

127

100

Table no. 3 shows that among 127 participants majority of 61.4% had smoking & smokeless type of habits and
38.6 % were not use an y type smoking & smokeless tobacco product.
Table no 4:- Distribution of participants according to current tobacco use (n=78).
(*Multiple response)
Out of 127 study subjects, 78 confessed using tobacco currently. Of these, 20.6% used smoking while remaining
79.4% had used smokeless tobacco (Chewing tobacco, Gutkha, others)

Current tobacco Habit

Frequency

Percentage

Smoking

20

20.6%

Tobacco chewing

25

25.8%

Gutkha

45

46.4%

Others

7

7.2%

Total

97

100

Table no 5:- Distribution of study participants according to reasons to start tobacco consumption

Reasons for start tobacco consumption

Number

Percentage

Influence of friend (peer pressure)

26

20.5

Status symbol

2

1.6

Imitation

69

54.3

For relief of tension

29

22.8

Total

127

100

Most of 54.3% of participants were initiated tobacco c o n s u m p t i o n

b y imitation, f o l l o w e d b y

22.8% and 2 0 . 5 % initiated relief of tension and peer pressure respectively. (Table no.5)

105
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Table no 6: - Distribution of study participants according to their pocket money spends for smokeless tobacco
and smoking tobacco.
Pocket money per week (in Rs)

Frequency

Percentage

<100Rs/week

23

18.1

100-200 Rs/week

20

15.7

200-300 Rs/ week

20

15.7

>300 Rs/week

40

31.5

Not applicable

45

18.9

Total

127

100

In the present study, maximum participants were spending more than 300 Rs per week, 18.1 %
participants were s p e n d i n g

less t h a n 1 0 0 R s p e r week, and 15.7 % were spending 100 to 200

Rs per week, 15.7% spending 200 to 300rs per week

Table no 7:- Association between tobacco consumption and age of Auto rickshaw drivers.

Tobacco consumption habit

Age

Total

20-40 years

40-60 years

60-80 years

41

35

2

78

52.6%

44.9%

2.6%

100.0%

25

22

2

49

51.0%

44.9%

4.1%

100.0%

66

57

4

127

52.0%

44.9%

3.1%

100.0%

yes

no

Total

Chi-square = .234, DF= 2 and p=
0.890

There was no significantly association between tobacco consumption and age of auto rickshaw drivers because there
was no significant difference between tobacco consumers and non tobacco consumers in regard to different age
groups, p value is > 0.05
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Discussion:

consumption was 87%4. A study conducted in North

In the present study, among total study participants,

Central India found that prevalence of smoking and

52% belonged to 20-40 years of age. A study

tobacco

conducted in Ludhiana City showed that 34.2% of

respectively.. 5

chewing

were

52.25%

and

64.25%

3

In the present study, 18.1 % participants were

In a study conducted in Jaipur City, Rajasthan

spending <100 Rs/week, 15.7 % were 100-200

majority 46.8% of participants were in the age group

Rs/week, 15.7% were 200-300 Rs/week, 31.5% were

participants belonged to age group of 19-24 years.

4

of 21-35 years. A similar finding was seen in study

>300 Rs/week.

conducted in North-Central India in which, 21.36 %

Central India, found that daily spending on using

5

A study was conducted in North

of participants were in age group of 21-25 years. A

tobacco products was 13.40% spending less than

study conducted in Surabaya City – East Java,

Rs.10 per day, 50% were spending Rs.10-50 per day,

Indonesia majority 41.25% of participants were in the

29.30% were spending Rs.50-100 per day and 7.30%

11

age group of 26-35 years . In the present study

were spending more than Rs.100 per day, 50% were

finding which is similar to the study conduct was

spending Rs.10-50 per day, 29.30% were spending

Jaipur city.

Rs.50-100 per day and 7.30% were spending more

In the present study, among total study participants

than Rs.100 per day on tobacco products

66.9 % belonged to nuclear family and 33.1%

finding was similar to that of our study.

belonged to joint family. A similar study conducted

In our study, tobacco consumption was not

North Central India by the year of 2014 showed that

significantly associated between the age of auto

majority i.e. 60.50% participants belonged to nuclear

rickshaw drivers and the p value (> 0.05). In contrast

5

5

this

family and 28.50% belonged to joint family. In a

a study conducted in Nigeria found that, professional

study conducted in Palani showed that nearly 27%

drivers mean age 42 years had proportionality higher

participants belonged to nuclear family and 57 %

prevalence i.e. 41.2% in comparison to age 15 years

6

belonged to joint family. In this discussion our result

which had 41 %, which revealed that prevalence of

is similar to the study conduct was North central

tobacco consumption was significantly increasing,

India

with increase in age, but it was in contrast to our

In our study 61.4% participants was smokeless and

study.

smoking habits, 38.6% participants was no any habit

Conclusion:

of smokeless and smoking. A study conducted in

This study showed that with increase in age, risk for

3

consumption of tobacco increases. Positive family

another study was conducted in Jaipur Rajsthan,

history and friends consumption was a significant

found

risk factor for tobacco consumption.

Dhaka city, prevalence of smoking was 20.9%.

that

prevalence

of

smokeless

tobacco
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Abstract:
Introduction: The world is facing critical and complex health problems at present. The Government and International NGOs are prompted to
focus on revamping the Health Care Delivery System (HCDS). A PHC service includes all types of primary medical care for adults, care for
children, minor surgeries, rehabilitation, family planning, obstetrics care, prenatal care, first aid, dispensing of pharmaceutical prescriptions,
preventive programs, health promotion, and school health etc - The Alma-Ata Declarations.
Objective: To measure OPD Patients’ satisfaction towards services provided at PHCs of North Karnataka.
Methods: A Cross Sectional Study was conducted on OPD patients of the PHC area of Five PHCs of North Karnataka. The duration of study
period was September 2015 to February 2017. Sample size was calculated. The present study was approved by North Karnataka’s Institution
Ethics Committee on Human Subjects Research. Interview schedule based questionnaire method used for data collection. Data was analyzed by
using SPSS version 20. Descriptive data was analyzed by frequency and percentages.
Results: Out of 160 Participants (56.18%) was fully satisfied and one fifth of participants (21.95%) were satisfied towards Patient satisfaction at
five PHCs of North Karnataka. Just 5.67% participants were dissatisfied and 9.69% participants were highly dissatisfied. 6.85% participants
were not known towards Patient satisfaction regarding PHCs and their services.
Conclusion: The logical conclusion that one arrives at is, More than one half of participants were fully satisfied and one fifth of participants
were just satisfied towards services provided at PHCs by patients’ attending at OPD in 5 PHCs of North Karnataka. Majority of participants were
highly satisfied with treatment, cleanliness of PHCs and respect given by medical officer and PHC staff.
Key words: Patient satisfaction, PHC, OPD patients, PHCs of North Karnataka

Introduction:

aspects. Patients are the best judges to assess the

The world is facing critical and complex health

health care provider to improve the quality of health

problems

and

care being provided.3 Consumer Satisfaction related

International NGOs are prompted to focus on

studies started in the United States of America in the

revamping the

Delivery System

1950s.4 The HCDS care is increasingly being

(HCDS).1 A PHC service includes all types of

measured by patient’s experiences at the PHCs,

primary medical care for adults, care for children,

CHCs and hospitals. Many features including

minor surgeries, rehabilitation, family planning,

behavior of hospital staff, patient- doctor interaction,

obstetrics care, prenatal care, first aid, dispensing of

administration of the HCDS and environment of

pharmaceutical prescriptions, preventive programs,

clinic are the factors that determine

at

present.

Health

The

Care

Government

health promotion, and school health etc - The Alma2

patient

5

satisfaction. The WHO as essential health care made

Patients’ satisfaction is an

HCDS universally accessible and acceptable to all

important factor that determines the quality of HCDS

persons in the community.6 The HCDS in India has

and can declare both its positive and negative

seen phenomenal changes in last two decades. The

Ata Declarations.
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aims of HCDS changed with the needs of health

Karnataka.

consumers

Materials and Methods:

and

availability

of

doctor,

staff,

infrastructure, instruments and medicines. The future

A Cross Sectional Study was conducted in Five

development in HCDS will be human centered. The

PHCs of North Karnataka. Inform consent was taken,

WHO Conference on Health for All, held in 1990, on

before collecting the data. Ethical clearance from

funding in HCDS has stressed on patient satisfaction

Institutional Ethics Committee (IEC) of J.N.M.C,

that depends on patient care and right quality of

KLE’S was obtained for the study. Data collection

healthcare. Accessibility is one of the attributes of

was done with pretested and perused Interview

7

Health for All- Alma Ata declaration on PHC. The

schedule based questionnaire method. Study Period

GOI and health department have over whelming

was September 2015 to February 2017. Patients (18

emphasis on quantitative aspect of service delivered.

years and above) those attending the 5 PHCs of

People are looking for hurdle free and instant

North Karnataka during the study period were

services. The expectations can be met only when the

enrolled as study participants. Simple random

health care provider is able to provide all the possible

sampling was use for randomization. Sample size

facilities in a single clinic. Patients’ satisfaction is a

was calculated 160 by old prevalence of Indian study

patients’ feeling of pleasure resulting due to

by n= 4pq/d2 formula.

comparing a health services to their expectation.8

Data analysis: Data was analyzed by using SPSS

Objective: To measure OPD Patients’ satisfaction

version 20, Descriptive data was analyzed by

towards services provided at PHCs of North

frequency and percentages.

Results:
I : Socio demographic variable:

Age
Age group
Percentage (%)

Number

Young adult (18-25 years)

29

18

Adulthood (25-40 years)

55

34.4

Middle age (40-60 years)

38

23.8

Old age (60 + years)

38

23.8

Total

160

100

Gender
Gender

Number

Percentage
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Education

Males

89

55.6

Females

71

44.4

Total

160

100

Educational level

Number

1. Illiterate

Percentage

48

30.0

school

12

7.5

school

29

18.1

4. High school certificate

51

31.9

5. Intermediate or Diploma

16

10.0

6. Graduate

04

2.5

7. Profession & Honors

00

00.0

Total

160

100

Number

Percentage

Unemployed

86

53.8

Elementary occupation

01

0.6

Craft &

60

37.5

2.

Primary

certificate

3.

Middle

certificate

Occupation

Occupation

related

trade

workers

130129
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Skilled

agriculture and

06

3.8

03

1.9

03

1.9

01

0.6

160

100

Number

Percent

2021-6059

4

2.5

6060-10109

33

20.6

10110-15159

88

55.0

15160-20209

35

21.9

20,210-40,429

0

0.0

≥40,430

0

0.0

160

100

Number

Percentage

00

00

fishery workers

Skilled & shop & market
sales workers

Clerks

Technicians

& associated

professionals

Total

Income

Income (in Rs.)

Total

Socio-economic status

Socio economic status

Upper class
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1.

Upper middle class

04

2.5

Lower middle class

33

20.6

Upper lower class

88

55.0

Lower class

35

21.8

Total

160

100

to age. : Out of 160 participants 55

2.

3.

Rs.2021- Rs.6059.

Distribution of participants according
6.

Distribution of participants according

(34.4%) were between 25-40 years age

to

occupation.

group and 29 (18.0%) participants were

participants 88 (55%) belonged to upper

between 18-25 years age group.

lower

Distribution of participants according

belonged to lower class, 33 (20.6%)

to gender. : More than half participants

participants belonged to lower middle

89 (55.6%) were male and 71 (44.4%)

class and only 4 (2.5%) participants

participants were female.

belonged to upper middle class according

Distribution of participants according

to modified Kuppuswamy classification

to education. : Around 48 (30%)

(2016)

class,

35

:

More

(21.8)

than

half

participants

participants were illiterate and 51 (31.9%)
participants had completed high school
education. Just 4 (2.5%) participants had
completed graduation.
4.

Distribution of participants according
to

occupation.

participants

86

:

More

than

(53.8%)

half
were

unemployed, 60(37.5%) were craft &
related trade workers and only 3(1.9%)
were clerks.
5.

Distribution of participants according
to income. : More than half participants
88 (55%) had income between Rs.10,110Rs.15,159 , 35(21.9%) participants had
income between Rs.15,159- Rs.20,209 ,
33 (20.6%) participants had income
between Rs.6060-Rs.10109 and only 4
(2.5%) participants had income between
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II. : Patients satisfaction measurement. :
(%)

Participant’s
satisfaction

overall Patient’s
rate satisfaction
services towards

towards

offered at PHCs. (%)

Patient’s
rate satisfaction

Patient’s

overall

rate satisfaction. (%)

the towards quality of

response of staff at

care at PHC. (%)

PHCs. (%)

Highly satisfied

60.85

56.07

64.42

56.18

Satisfied

18.47

25.51

24.23

21.95

Neutral

5.6

5.0

5.91

6.85

Dissatisfied

6.54

6.57

1.76

5.67

Highly dissatisfied.

8.54

6.88

5.7

9.69

Total

100

100

100

100

1. Participant’s overall satisfaction rate towards

participants were highly dissatisfied towards

services offered at PHCs.

response of the staff. Just 5.0% participants were

In the present study, most of the participants

neutral response of the staff.

60.85%

were

fully

satisfied

and

18.47%

3. Patient’s satisfaction rate towards quality of

participants were satisfied for services offered at

care at PHC.

five PHCs of North Karnataka. 6.54% participants

In present study, 64.42% participants were fully

were not satisfied and 8.54% participants were not

satisfied and 24.23% participants were satisfied

at all satisfied for their services. Just 5.6%

towards quality of care at five PHCs of North

participants were not aware of the services.

Karnataka.

Around

1.76%

participants

were

2. Patient’s satisfaction rate towards the

dissatisfied and 5.7% participants were highly

response of staff at PHCs.

dissatisfied. Just 5.91% participants were neutral for

In present study, most of participants 56.07% were

that.

fully satisfied and one fourth participants 25.51%
were satisfied towards response of the staff at five
PHCs of North Karnataka. Around 6.57%
participants

were

dissatisfied

and

6.88%
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4. Patient’s overall satisfaction.

participants were of the age group 25-34 years and

More than half participants 56.18% were highly

between18-24 of age and again between 35-49

satisfied and one fifth of participants (21.95%)

were almost equally represented at 23% and 27 %,

were satisfied towards services provided by five

respectively.4 In our study most 55.6% participants

PHCs

of

North

Karnataka.

Only

5.67%

were male and 44.4% participants were female. A

participants

were

dissatisfied

and

9.69%

study carried out in India shows that 56%

6.85%

participants were male and 44% were female.4

participants were neutral towards PHCs and their

Another study that was carried out at Agra, India ,

services. Majority of participants were highly

shows that maximum 67% participants were male

satisfied with treatment, cleanliness of PHCs and

and 33% participants were female.8

respect given by medical officer and PHC staff.

In our study, more than one fourth participants 48

Discussion:

(30%) were illiterates, 12 (7.5%) participants had

In Primary health care is the basic need of human

completed primary school education, 29 (18.1)

beings. It is also very important for growth and

participants

development of every country. Health is the

education, most 51 (31.9%) participants had

responsibility of the government. Government

completed high school education, 16 (10%)

should make efforts to ensure that it’s easily

participants had completed diploma education and

accessible to everyone. The present study is a cross

just 4 (2.5%) participants completed graduation.

sectional

Studies carried out in India shows that 51%

participants

were

one

highly

undertaken

dissatisfied.

to

assess

patient

had

completed

middle

school

satisfaction towards services provided at PHCs

participants

among patients attending OPD in PHCs of North

postgraduates and old age participants had barely

Karnataka.

studied up to primary or were illiterates .4

The present study conducted in north Karnataka,

Another study conducted in Delhi, India shows

North Karnataka on 160 OPD participants that

that 28.6% participants were illiterate, 12.5% had

enrolled.

primary education, 14.8 had undergone middle

Among

them,

majority

of

the

were

graduates,

11%

were

participants, 55 (34.4%) participants were between

school education and 18.8 % had high school.10

25-40 years age group, more than one fifth

In our study, most of the participants 86 (53.8%),

participants 38 (23.8%) were between 40 -60years

60 (37.5%) participants were craft and related

age group, more than one fifth participants 38

trade workers, 6 (3.8%) participants were Skilled

(23.8%) were between 60+ years age group and

agriculture

one fifth of participants 29 (18%) were between

participants were Skilled and shop and market

18-25 years age group. A study carried out at

sales workers and 3 (1.9%) participants were

Riyadh shows that 71% participants were 21-40

Clerks. A study conducted in Malaysia shows that

years of age, 14 (7%) participants were between

65 (20.5%) participants of them were not working,

10-20 years age group, 24 (12%) participants were

14(4.4%) participants of them were students and

between 41-50 years age group and 20 (10%)

58 (18.3%) were retired.11 A study conducted in

participants were between 50+ years age group. 9

Botswana shows that 137 (38.1%) participants of

Another study carried out in India shows that 41%

them were unemployed and 223 (61.9%) were

and

fishery

workers,

3

(1.9%)
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employed. 12

about it.

In our study most of the participants 88 (55%) had

Another study conducted in Majmaah shows that

income between Rs.10,110-Rs.15,159, 35 (21.9%)

overall satisfaction of participants was 81.7% and

participants had income between Rs.15,159-

18.3%

Rs.20,209, 33 (20.6%) participants had income

conducted

were
in

not

satisfied.3

Riyadh

shows

Another
that

study
overall

9

between Rs.6,060-Rs.10,109 and just 4 (2.5%)

satisfaction of participants was 72.5%. A study

participants

Rs.2,021-

conducted in India shows that overall satisfaction

Rs.6,059. A study carried out in India shows that

of participants was 72%.4 Another study conducted

56% participants were still persisted giving their

in Vadodara, India shows that high satisfaction of

had

income

between

income levels as below 16,666 rupees per month.

4

participants’ mean score was 41.30 out of 50.13

A study conducted in Jubail, Saudi Arabia shows

Conclusion:

that 4% participants got below 5000SR, 43.5%

The logical conclusion that one arrives at is, More

were deriving income between 5000-10000SR and

than one half of participants were fully satisfied

52.5% were making an income more than

and one fifth of participants were just satisfied

6

(55%)

towards services provided at PHCs by patients’

belonged to Upper lower class according to

attending at OPD in 5 PHCs of North Karnataka.

modified Kuppuswamy classification (2016) in the

Majority of participants were highly satisfied with

present study. A study carried out at Delhi, India

treatment, cleanliness of PHCs and respect given

shows that 36.8% participants belong to upper

by medical officer and PHC staff. In present study,

10000SR.

Majority

of

participants

13

lower socio economic strata.

more than half of participants were fully satisfied

Another study carried out at Agra, India shows that

and one fifth of participants were satisfied for

majority (42%) of participants belonged to class

services offered at five PHCs of North Karnataka.

10

In our

More than half of participants were fully satisfied

study, 56.18% participants were fully satisfied and

and one-fourth participants were satisfied towards

21.95% participants were satisfied with the care

response of the staff at five PHCs of North

parameter of five PHCs of North Karnataka, Just

Karnataka. More than half of participants were

5.67% participants were not satisfied and 9.69%

fully satisfied and one fourth participants were

participants were not at all satisfied with the care

satisfied towards Patient satisfaction regarding

parameter and 6.85% participants did not know

quality of care at five PHCs of North Karnataka.

IV (upper lower) socio-economic strata.

References:
1.

Raghda M. R, Nor M .M, Samer H. R. Evaluation of Patients’ Satisfaction towards the Primary Health Care

2.

Elsadig Y M, Waqas S, Abdullah A, Abdulrahman A. Ahmed A, Fahad A. Patients’ Satisfaction with Primary

Services in the Old City of Jerusalem, Palestine. Journal of Public Health Research, 2016; 6 (5):119- 131.

Health Care Centers’ Services, Majmaah, Kingdom of Saudiof Saudi Arabia. International Journal of Health
Sciences, Qassim University, 2015; 9 (2): 163-170.
3.

Khalid A A, Ibrahim A A, Ahmed A A, Omalkhaire M A, Muath A A and Abdullah T A. A multicenter Study of
Factors Affecting Patient’s Satisfaction Visiting Primary Health Care Clinics in Riyadh, Saudi Arabia. Journal of
Family Medicine & Medical Science Research, 2015; 4 (2):1-4.

131
135
www.ijhbr.com ISSN: 2319-7072

International J. of Healthcare and Biomedical Research, Volume: 05, Issue: 04, July 2017, 128-136

4.

Rashmi A and Rajeev A. Patient Perceptions and Expectations from Primary Health-care Providers in India.
Journal of Family Medicine and Primary Care, 2015; 4(1): 53- 63.

5.

Ama P F, Ulrika E, Felix A A & Kristian S H. Patient Satisfaction with Primary Health Care – A Comparison
between the Insured and Non-Insured under the National Health Insurance Policy in Ghana. Global Journal of
Health Science, 2014; 6(4): 9-21.

6.

Sonu G, Deepak S, Pankaj B, Sonika R and Amarjeet S. Predictors of Patient Satisfaction in Three Tiers of
Health Care Facilities of North India. Journal of Community Medicine and Health Education, 2014; 2:1-5.

7.

Alia A, Ebtisam F and Amani A. Patient Satisfaction with Primary Health Care in Jubail City, Saudi Arabia.

8.

Raghunath E, Vijayalakshmi S, Sathagurunath PA. A study of outpatient satisfaction at primary health centers in

World Journal of Medical Sciences, 2014; 11 (2): 255-264.

Puducherry. The Health Agenda, 2013; 1(4):118-121.
9.

Rasheed N, Arya S, Acharya A, Khandekar J. Clint satisfaction and perception about quality of Health care at a
primary health centre of Delhi, India. Indian Journal of Community health, 2012; 24 (3):237-242.

10.

HIZLINDA T, TEOH SY, et al. A Cross-Sectional Study on Patient Satisfaction with Universiti Kebangsaan
Malaysia Medical Centre (UKMMC) Primary Care Clinic. Journal of Medical health, 2012; 7 (1): 12-23.

11.

Anand D, Kaushal S K, Gupta S C. A study on status of client satisfaction in patients attending government

12.

Bamidele A A R, Hoque B M E, Van B D H H. Patient satisfaction with the Quality of care in a Primary Health

health facilities in agra district.2012. Indian Journal of Community health, 2012; 24 (3):209-214.

Care setting in Botswana. South Africa Family Practice Journal, 2011; 53 (2): 170-175.
13.

Asharaf AS, Amina AA, Hana AA, Mariam A, Anees M. Patient satisfaction with quality of primary health care
in Benghazi, Libya. Libiyan Journal of Medicine, 2010; 5(4873): 1-7.

136
132
www.ijhbr.com ISSN: 2319-7072

[Downloaded free from http://www.ijournalhs.org on Friday, September 11, 2020, IP: 112.133.237.59]

Original Article

Access this article online
Quick Response Code:

Website:
www.ijournalhs.org

Assessment of knowledge regarding
hazards of tobacco use among
police personnel in Belagavi city:
A cross‑sectional study
Sudheer Shivalingappa Mang, Appasaheb S. Wantamutte1, Ashwini Narasannavar,
Mubashir Angolkar

DOI:
10.4103/ijhs.ijhs_39_17

Abstract:
INTRODUCTION: Tobacco is a serious threat to health and ranks second as a cause of death globally,
and it also ranks fourth in its input to years of life lost. The worldwide tobacco related mortality rate
reached up to 4 million per year in 1998 and is expected to become 10 million per year in 2030. This
is more than the total deaths from tuberculosis, malaria, maternal, and major childhood conditions
combined.
OBJECTIVE: The aim is to assess the level of knowledge regarding hazards of tobacco use among
police personnel in Belagavi city.
METHODOLOGY: This study design was a cross‑sectional study conducted in Belagavi city. Data
collected from Civil Police Department of all 22 police stations, involving 120 police officers from
different ranks from different police stations, the pilot study was done in one police station with 10%
of total sample size. The duration of the study was August 2015 to February 2017. The study data
were collected through pretested structured questionnaire from February 2016 to January 2017.
Before collecting the data, the written informed consent was obtained from the police personnel.
Based on the objective, the data were analyzed using descriptive statistics.
RESULTS: The 16.7% of police personnel had the average knowledge and 80.8% were had good
knowledge about hazards of tobacco use.
CONCLUSION: The majority police personnel had average and good knowledge about hazards of
tobacco use.
Keywords:
Cross‑sectional study, police personnel, smoking, tobacco
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T

obacco use is a serious public health
challenge in several regions of the
world.[1] It has assumed the dimension of an
epidemic resulting in enormous disability,
disease, and death. Globally, it is estimated
that 5 million preventable deaths occur every
year, attributable to tobacco use. At this
rate, the number of such deaths is expected
to double by 2020.[2] India has been very
conscious and concerned about the harmful
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

effects of tobacco use, disease burden and
related social and economic costs of health
care.[3] Trends of smoking are changing
in developing and developed countries.
Although smoking is declining in most
of the developed countries due to intense
public health awareness and measures, it
is increasing in the developing countries
due to massive Promotional activities of
cigarette companies.[4] According to the
World Health Organization (WHO), there
were 800 million smokers in the developing
How to cite this article: Mang SS, Wantamutte AS,
Narasannavar A, Angolkar M. Assessment of knowledge
regarding hazards of tobacco use among police
personnel in Belagavi city: A cross-sectional study.
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countries in 1997 as compared to 300 million in the
developed world (WHO, 2002).[5]
In India, tobacco is used in a wide variety of ways:
smoking, chewing, sniffing, etc. Beedi smoking is the
most popular form of tobacco use.

n = 4pq/d2
Where n = sample size
p = tobacco use rate among police personnel 50%
q = 100 – p, q is 50

Especially in a rural area due to low cost while cigarette
smoking is more common in urban areas, hence tobacco
industry is flourishing.

d = Relative error 10% of p

India has over 100 million adult smokers, the second
highest number of smokers in the world after China.
About 1 million adult deaths occur from smoking per
year.[6]

n=

There is still the issue of passive smoking. An estimated
10% tobacco‑related deaths are caused due to passive
smoking. When the number of active smokers rises
it is also coupled with the threat of passive smoking.
Over 40% of children have at least one smoking parent
and according to WHO data, children accounted for
28% of the deaths attributable to passive smoke. So,
a lot still needs to be done to bring down smoking
rates.[5] The reports state that prevalence of tobacco
use is 27% in Karnataka. One of the constituents of
tobacco is nicotine which is highly addictive; it is the
stimulant and contributes to the dependence to tobacco
consumption.[5]

= approximately 10
4 × 50 × 50
= 100
10 × 10

Considering 20% attrition rate
Total participants = 120

Sampling technique

In Police Inspector (PI), Police Sub Inspector (PSI),
Assistant Police Sub Inspector (ASI), Civil Head
Constable (CHC), Civil Police constable (CPC) out of
796 police personnel were recruited by proportionate
sampling method as follows: Belagavi city 22 police
stations are there, 796 police personnel are working in
five different ranks like
CPC = 466 × 120 ÷ 796 = 70
CHC = 210 × 120 ÷ 796 = 31

Objective

To assess the level of knowledge about tobacco use
among police personnel.

Methodology
• This study design ‑ a cross‑sectional study
• Study population ‑ police personnel of all ranks of
Civil Department
• Study period ‑ 10 months
• Data collection and tools ‑ Data collected from Civil
Police Department of all 22 police stations in Belagavi
city, Karnataka, India. The questionnaire comprises
two parts. The first part is about sociodemographic
characteristics of participants the second part is about
knowledge regarding hazards of tobacco use among
police personnel
• Ethical clearance obtained from the Institution of
Ethical committee J. N. Medical College, Belagavi
• The pilot study was done in one police station (10%
of total sample size). Before collecting the data, the
written informed consent was obtained from the
police personnel. The sample size was calculated
using the formula as follows:
• Sample size:

ASI = 60 × 120 ÷ 796 = 09
PSI = 60 × 120 ÷ 796 = 09
PI = 12 × 120 ÷ 796 = 01

Data analysis

Data were analyzed in SPSS Version 20 (IBM) and
the question has been re‑arranged according to the
assessment of knowledge, regarding tobacco use among
police personnel.
In this study, we considered the average knowledge
score if the score was mean ± 1 standard deviation (SD),
the good knowledge score was mean + 1SD, and poor
knowledge score was mean − 1SD.

Results
In the present study, maximum police officers 45 (37.7%)
were in the age group of 30–39 years, followed by
35 (29.2%) were in the age group of 40–49 years and
26 (21.7%) were of the age group of 50 and above years.
Remaining 14 police officers (11.7%) were in the age
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group of 20–29 years. Of 120 participants, 83.3% of males
and 16.7% were females. 108 (90%) were married and
12 (10%) were unmarried. 117 (97.5%) were Hindus,
followed by 2 (1.7%) Muslims, and 1 (0.8%) belonged to
others religion. 64 (53.3%) were from other backward
classes (OBC), 19 (15.9%) from scheduled caste, 9 (7.5%)
were from the scheduled tribe and 28 (23.3%) belonged
to general caste [Table 1]. 56 (46.7%) participants had
completed preuniversity education, 6 (5%) studied high
school education, 51 (42.5%) did under‑graduation, and
7 (5.8%) had completed postgraduates degree. 3 (2.5%)
were PIs, 10 (8.3%) PSIs, 9 (7.5%) were ASIs, 47 (39.2%)
were CHC and maximum 51 (42.5%) were CPC [Table 1].
Among 120 study participants, 119 (99.2%) were aware
about harmful effects of tobacco use, whereas 1 (0.8%)
was unaware about the harmful effects of tobacco
consumption. 116 (96.7%) were aware that smoking will
harm the nonsmoker (passive smoker) nearby smoker
and 4 (3.3%) were unaware about passive smoker.
116 (96.7) knew about the law regarding tobacco use and
4 (3.3%) were unaware about it. 102 (85%) were aware
about nicotine content in tobacco product and 18 (15%)
were unaware about it [Table 2].
Maximum 97 (80.8%) of the study participants had good
knowledge, 20 (16.7%) had average knowledge, and 3 (2.5%)
had poor knowledge about hazards of tobacco use [Table 3].

Discussion
This is the first study conducted in Belagavi city,
Karnataka. The present study was conducted among
police personnel and the results are discussed with other
similar studies in different places worldwide.

Sociodemographic detail

In this study, of 120 participants, 14 (11.7%) participants
were in the age group between 20 and 29 years, 45 (37.7%)
participants were between 30 and 39 years, and 35 (29.2%)
respondents aged between 40 and 49 years and 26 (21.7%)
participants were above the age group of 50 years.
Similar study conducted among Pakistani soldiers it
revealed that maximum number of Pakistani army
soldiers, belonged to the age group between 30 and
40 years.[6] Another study conducted among central
reserve police personnel’s 62.3% belonged to the age
below 35 years, and 37.7% were of the age above 35 years.[7]
In our study, out of 120 police officers, 100 (83.3%) were
males and 20 (16.7%) were females. Similarly, a study
conducted in Mathura city, out of 475 participants
473 (99.6%) were males and 2 (0.4%) were females
participants. These findings are similar to the present
study findings in the study.
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Table 1: Demographic profile
Sociodemographic variables
Age (years)
20-29
30-39
40-49
>50
Sex
Male
Female
Marital status
Married
Unmarried
Religion
Hindu
Muslim
Others
Caste
SC
ST
OBC
General
Education
High school
PUC
UG
PG
Rank of police services
PI
PSI
ASI
CHC
CPC

Police personnel’s, n (%)
14 (11.7)
45 (37.5)
35 (29.1)
26 (21.7)
100 (83.3)
20 (16.7)
108 (90)
12 (10)
117 (97.5)
2 (1.7)
1 (0.8)
19 (15.9)
9 (7.5)
64 (53.3)
28 (23.3)
6 (5.0)
56 (46.7)
51 (42.5)
7 (5.8)
3 (2.5)
10 (8.3)
9 (7.5)
47 (39.2)
51 (42.5)

PI: Police Inspector, PSI: Police Sub Inspector, ASI: Assistant Police Sub
Inspector, CHC: Civil Head Constable, CPC: Civil Police Constable, OBC: Other
backward classes, SC: Scheduled caste, ST: Scheduled tribe, UG: Undergraduate
degree, PG: Postgraduate degree

Table 2: Knowledge towards hazards of tobacco use
Knowledge questions
1. Tobacco use is harmful
Yes
No
2. Harmful effect by passive smoking
Yes
No
3. Law of tobacco use
Yes
No
4. Tobacco contain nicotine
Yes
No
Total

n (%)
119 (99.2)
1 (0.8)
116 (96.7)
4 (3.3)
116 (96.7)
4 (3.3)
102 (85.0)
18 (15.0)
120 (100)

In our study, out of 120 police officers 108 (90%)
participants were married, 12 (10%) were unmarried.
Whereas similarly study conducted at Lackland
Air Force Base, San Antonio, Texas, most of them
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Table 3: Participant’s level of knowledge on hazards
of tobacco use
Knowledge level
Poor (<1-2 score)
Average (3 score)
Good (≥4 score)
Total

n (%)
3 (2.5)
20 (16.7)
97 (80.8)
120 (100)

reported that 72.0% were married and 28% were
unmarried.[7]
In our study, majority of police officers, 117 (97.5%) were
Hindus, 64 (53.3) study participants were from OBC,
56 (46.7%) participants had completed preuniversity
education, 51 (42.5%) did undergraduate degree, and
7 (5.8%) had completed postgraduates degree. The
findings are similar to a study conducted at Lackland
Air Force Base, San Antonio, Texas, revealed that
82% of the military participants had college or higher
education.[7]

Knowledge towards hazards of tobacco use

Overall 97 (80.8%) of study participants had good
knowledge, 20 (16.7%) had the average knowledge
and 3 (2.5%) had poor knowledge about hazards of
tobacco use.

Conclusion
The overall knowledge of police personnel regarding
hazards of tobacco use was good. Most of the participants
agreed to have a strict implementation of laws against
tobacco use.

Recommendation

The police personnel needs to have training programs
and continuous health education related to tobacco use
for the police personnel regarding hazards of tobacco use.
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One year cross‑sectional study of
association between androgenetic
alopecia and benign prostatic
hyperplasia in a tertiary care hospital
Prarthana B. Desai, B. S. Manjunath Swamy, R. B. Nerli1
Abstract:
BACKGROUND: Androgenetic alopecia (AGA) and benign prostatic hyperplasia (BPH) are both
androgen‑dependent disorders in which the enzyme 5‑alpha reductase plays a key role in conversion
of testosterone to dihydrotestosterone. The purpose of this study is to analyze the association
between AGA and BPH.
MATERIALS AND METHODS: Male patients between the age group of 25–45 years attending
dermatology outpatient department at a tertiary care hospital with AGA during the period January
2015–December 2015 were included in the study. Ethical clearance was obtained from the Institutional
Ethics Committee of Human Subjects Research. A short questionnaire recording their particulars
and a detailed dermatological evaluation of the patient was done. All patients in the study were
graded using Modified Hamilton‑Norwood Classification, underwent transabdominal ultrasonogram
and serum prostate‑specific antigen (PSA) level estimation. Data were analyzed by ANOVA and
Spearman’s rank correlation.
RESULTS: Sixty‑four patients were enrolled in the study. Nearly 39.1% of patients had Grade III
AGA, 32.8% had Grade IV AGA, 25% had Grade V AGA, and 3.1% had Grade VI AGA. The minimum
PSA level was 0.1 ng/ml and maximum was 4.8 ng/ml. The minimum prostate volume was 8.08 ml
and maximum was 32.2 ml.
CONCLUSION: Even though an increase in the prostate volume in AGA patients was noted, this
study showed no association between AGA, prostate volume, and serum PSA levels.
Keywords:
Androgenetic alopecia, benign prostatic hyperplasia, prostate volume, serum prostate‑specific
antigen level
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Introduction

A

ndrogenetic alopecia (AGA) is the
most widely recognized cause of
nonscarring hair loss among males.[1] It
is a progressive, patterned hair loss that
occurs on exposure to androgens in
hereditarily predisposed individuals. [2]
Even though the age of onset has been
reported at 40 years, there are reports
that demonstrate the onset of alopecia at
20 years.[3]
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

Both AGA and benign prostatic
hyperplasia (BPH) are androgen‑dependent
diseases in which the enzyme 5‑alpha
reductase (5‑AR) plays a key role
in conversion of testosterone to
dihydrotestosterone (DHT). [4] The 5‑AR
family includes 5‑AR1, 5‑AR2, and 5‑AR3.
In adults, 5‑AR1 is present in nongenital
skin, the liver, and certain areas of the
brain and at lower levels in the prostate,
genital skin, epididymis, seminal vesicles,
testis, adrenal gland, and kidney. 5‑AR2
is present at generally high levels in the
How to cite this article: Desai PB, Manjunath Swamy BS,
Nerli RB. One year cross-sectional study of association
between androgenetic alopecia and benign prostatic
hyperplasia in a tertiary care hospital. Indian J Health
Sci Biomed Res 2017;10:245-8.
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prostate, genital skin, epididymis, seminal vesicles, and
liver.[5] DHT responsible for follicular miniaturization on
the scalp is mainly produced by the action of 5‑AR2 on
testosterone.[4] In the prostate, both isoenzymes 5‑AR1
and 2 convert testosterone to DHT which is responsible
for the growth and development of prostate gland.[4]
Various studies were carried out to evaluate the
association between AGA and BPH with varying
results.[6‑10] There is no study evaluating BPH symptoms
in AGA patients of younger age group, so this study
was carried out to determine the association between
AGA, prostate volume, and serum prostate‑specific
antigen (PSA) level.

All 64 patients of AGA underwent transabdominal
ultrasound which showed that maximum number
of patients had prostate volume ranging between
21 and 25 ml. In 64 patients, 2 (3.1%) patients had
prostate volume between 5 and 10 ml, 8 (12.5%) had
between 11 and 15 ml, 4 (6.25%) between 16 and 20 ml,
36 (56.2%) between 21 and 25 ml, 12 (18.7%) between
26 and 30 ml [Figure 2], and 2 (3.1%) between 31 and
35 ml [Figures 3 and 4].
Out of 64 patients, 63 (98.4%) had serum PSA
level <4 ng/ml and 1 (1.6%) had serum PSA level
>4 ng/ml.

Materials and Methods
This cross‑sectional study was performed on 64 men
between the age group of 25–45 years, who visited the
outpatient Department of Dermatology, Venereology,
and Leprosy between January 2015 and December 2015.
Ethical clearance was obtained.
Informed consent was taken from all the patients
included in the study. All patients in the study
underwent a detailed history taking, general physical,
systemic, and dermatological examination.

Figure 1: Grades of androgenetic alopecia in 64 patients

All patients were subjected to transabdominal
ultrasonography and serum PSA level estimation.
Records were maintained and analyzed statistically
using ANOVA and Spearman’s rank correlation.

Results
A total of 64 patients with AGA who fulfilled the
inclusion and exclusion criteria were enrolled in this
study.
Mean age of the patients was 30.9 ± 6.62 years. The
youngest patients in the study were 25 years old, whereas
the oldest were 45 years old. The shortest duration
of disease was 1 year, whereas the longest duration
was 20 years. The mean duration of the disease was
5.5 ± 4.17 years. The lowest age of onset in the study was
18 years old, whereas the highest was 37 years old. The
mean age of onset was 25.4 ± 4.01 years.

Figure 2: Prostate volume in 64 androgenetic alopecia patients

Out of 64 AGA patients, 56 (87.5%) patients had a positive
family history for AGA, whereas 3 (4.6%) patients had
positive family history for BPH and family history of
prostatic cancer was negative in all patients, 64 (100%).
The most commonly observed grade of AGA was
Grade III in 25 (39.1%) followed by Grade IV 21 (32.8%),
Grade V 16 (25%), and Grade VI 2 (3.1%) [Figure 1].
246

Figure 3: Prostate volume 29ml
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Table 1: Comparison between present study and others
Study done by

Conclusions

Oh et al.[7]

Strong relation between
AGA and BPH as the
prevalence of AGA was
more in BPH patients
than the control group
AGA can be an early
marker for BPH
No relation between AGA
and BPH but showed a
relation between AGA
and prostate volume
No relation between
AGA, prostate volume,
and serum PSA level,
however it showed an
increase in prostate
volume in most of the
AGA patients, which was
not statistically significant

Arias‑Santiago
et al.[8]
Chen et al.[6]

Figure 4: Prostate volume 32 ml

Results were analyzed statistically using ANOVA
and Spearman’s rank correlation. Spearman’s rank
correlation between grades of AGA and prostate volume
was found to be 0.147 indicating that as grades of AGA
increased prostate volume was reduced. However, this
correlation was not statistically significant (P = 0.247).
There was poor correlation between AGA grades and
serum PSA level, Spearman’s rank correlation being
0.016, statistically not significant (P = 0.902).

Discussion
AGA is a progressive, patterned hair loss that occurs
on exposure to androgens in hereditarily predisposed
individuals. It affects both genders and is characterized
by hair loss in a distinctive and reproducible pattern
from the scalp.[2] The most common benign neoplasm in
men is BPH, which affects nearly 70% of men of 60 years
and older, with or without any obstructive symptoms.[11]
Both AGA and BPH are androgen‑dependent diseases,
in which the enzyme 5‑AR plays a key role in conversion
of testosterone to DHT.[4]
Various studies were carried out to determine the
relation between AGA and BPH, but some discrepancies
were noted in their results [Table 1].
The present study did not show any relation between
AGA, prostate volume and serum PSA level; however,
it showed an increase in prostate volume in most of the
AGA patients, which was not statistically significant.

Conclusion
On comparison of prostate volume and serum PSA levels
in different grades of AGA, no significance was found
between them.
Even though there was an increase in the prostate volume
among AGA patients, it was not statistically significant.
The study of larger sample sizes of AGA patients with a

Dastgheib et al.[10]

Observation in
present study
Contrast to our study

Contrast to our study
Similar findings were
noted in the present
study, but it was not
statistically significant
Similar findings were
noted in the present
study

AGA: Androgenetic alopecia, BPH: Benign prostatic hyperplasia,
PSA: Prostate specific antigen

control group from the general population who can be
followed up for a considerable amount of time would
further strengthen this association.
Patients with early‑onset AGA had an increase in
prostate volume. This association has been explained by
the common pathophysiology of these two entities where
androgens play an important role. If this observation is
further confirmed in additional studies, dermatologists
and physicians can monitor patients with early‑onset
AGA for development of any urinary symptoms which
permits for an early diagnosis of BPH. Additional studies
may also confirm if treatment of AGA patients can prove
beneficial to BPH which might be present in its initial
stage of development.
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Pseudomonas aeruginosa producing Metallo-B-Lactamase (MBL) is emerging as a serious
threat in the treatment of patients. Early and promt detection of the same will help in
timely implication of infection control measures and appropriate treatment. This study was
taken up to compare the different phenotypic methods in the detect MBL producing
Pseudomonas aeruginosa from pus samples. Only those isolates with pure and
predominant growth of P. aeruginosa obtained from pus samples were included in the
study. Four different phenotypic methods were used to test the MBL production in those
isolates of P. aeruginosa which showed resistance to Imepenem – a) Imipenem (IMP) EDTA combined disc test. b) Imipenem (IMP) - EDTA double disc synergy test. c) EDTA
disc potentiation using Ceftazidime, Ceftizoxime and Cefotaxime. d) Modified Hodge test.
A total of 1200 pus sample screened, of which 90 P. aeruginosa isolates were isolated. Out
of the 90 P. aeruginosa isolated from pus samples, 66(73.3%) were Imipenem sensitive
and 24(26.6%) were resistant. Of the 24 P. aeruginosa resistant to Imipenem, IMP-EDTA
CDT detected 14(58%) of ESBL producers, IMP-EDTA DDST detected 7(29%), EDTA
disc potentiation test detected 11(46%) and Modified Hodge method detected 8(33%). And
2 (8.33%) did not show MBL production property by any of the four methods used in the
study.100% sensitivity was noted to Colistin and Polymixin B in all the MBL harboring P.
aeruginosa. Thus according to this study it was found that IMP- EDTA combined disc test
has better detection rate of MBL producing P. aeruginosa, which can be easily
incorporated in routine laboratory procedures.

Introduction
Due to the wide use ofβ‐ lactams especially
the carbapenems in the treatment of betalactam resistant bacteria including ESBL
producing
bacteria,
MBL
producing
organisms have increased in number and are
posing a serious problem in treating them.1
MBL production has been increasingly
reported among Pseudomonas aeruginosa,
which is an important nosocomial multidrug
resistant pathogen.2,3 Metallo beta lactamase
(MBL) belongs to Ambler class B enzymes.

With the help of divalent cation zinc as
cofactor for enzymatic activity, they
hydrolyze carbapenem as-well-as other blactam antibiotics. The substrate spectrum of
this enzyme is quite broad, as it can hydrolyze
penicillins, cephalosporins and carbapenems,
but it lacks the ability to hydrolyze
aztreonam.4Genes responsible for MBL
production are IMP and VIM and they are
coded by plasmids which in turn are involved
in transfer of resistance from one bacteria to
another.5 Chromosomal MBL was first
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detected in environmental and opportunistic
pathogenic bacteria such as Bacillus cereus,
Aeromonas spp., and Stenotrophomonas
maltophilia. Lately, there has been a dramatic
increase in the detection and spread of
acquired and transferable families of these
metallo‐ enzymes (IMP, VIM, SPM, GIM,
SIM and AIM enzymes).4In 1991, Japan
reported the first case of Pseudomonas
aeruginosa producing and from then it has
been reported in various parts worldwide.6

MBL production was tested only in those
isolates of P. aeruginosa showing resistance
to Imepenem, by the following methods

CLSI guidelines don’t mention about the
standard available and reliable method for
detection of these enzymes in P. aeruginosa,7

Modified Hodge test.

This study was taken up, to compare different
phenotypic tests for identification of
producing P. aeruginosa from pus samples.

Positive control-P. aeruginosa ATCC 68549
Negative control-P. aeruginosa ATCC 27853

Imipenem (IMP) - EDTA combined disc test
Imipenem (IMP) - EDTA double disc synergy
test
EDTA disc potentiation using ceftazidime,
ceftizoxime and cefotaxime

Controls used For MBL tests8:

EDTA solution preparation
This possibly will help to prevent the
associated morbidity and mortality caused due
to this organism by implementing proper
control measures and to evaluate antibiotic
therapy.
Materials and Methods
A total of 1200 pus samples were screened in
one year which were received at the
Department of Microbiology, J. N. Medical
College, KLE university, from hospitalized
patients of K.L.E.’S DR. Prabhakar Kore’s
Charitable Hospital and MRC, Belagavi were
processed.
Isolates of P. aeruginosa obtained from pus
samples as pure and predominant growth
were considered for the study. Based on
colony morphology and biochemical tests,
organisms were identified. Using disc
diffusion method, sensitivity of the isolates to
imepenem/meropenem
was
determined
using the
control
strain
of
P.
aeruginosa ATCC 27853. CLSI guidelines
were followed to interpret the results.

186.1 g of disodium EDTA.2H2O was
dissolved in 1000 ml of distilled water. pH 8
was adjusted using using Sodium hydroxide
(NaOH) and then autoclaving for sterilization.
Each time 10µl of 0.5 M EDTA solution was
used for the test. Solution prepared can be
stored in airtight vials for 16weeks in
refrigerator at 40C or -200C without
significant loss of activity.9
MBL screening tests
Imipenem (IMP) - EDTA combined disc
test 10
Two 10mcg Imipenem discs are placed on the
MHA plate which was prepared by lawn
culture of standard inoculum (0.5 McFarland)
of the test organism. To one of the IMP discs,
10μl of 0.5M EDTA solution was added to
obtain a concentration of 750mcg and was
incubated overnight at 37oC.
Isolate was considered as MBL producer if
>7mm increase in inhibition zone with IMP-
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EDTA disc compared to IMP disc alone was
noted.

Cloverleaf shaped inhibition is considered as
a carbapenemases producer.

Imipenem (IMP) - EDTA double disc
synergy test 10

Results and Discussion

An IMP (10mcg) disc and a blank disc(6mm
diameter, Whatmann No.2) containing 10mcl
of 0.5 M EDTA(750mcg) were placed 20mm
center to center on the MHA plate prepared
with lawn culture of 0.5 McFarland
suspension of the test organism and then was
incubated overnight at 37oC.
Isolate was considered as MBL producer if
any increased zone of inhibition in the area
between IMP and EDTA disc in comparison
with zone of inhibition on far side of the drug
was seen.
EDTA disc potentiation using ceftazidime,
ceftizoxime and cefotaxime 10
A black disc containing 10mcl of 0.5 M
EDTA (750mcg) solution was placed at the
center of the plate and then the above three
antibiotic discs were placed 25mm center to
center from blank disc on the MHA plate
prepared with lawn culture of 0.5 McFarland
suspension of the test organism, followed by
overnight incubation at 37oC.
Isolate was considered as MBL producer if
any increase in the inhibition zone in the area
between EDTA disc and any one of the three
cephalosporin disc in comparison with zone
of inhibition on far side of the drug was seen.
Modified Hodge test 11
MHA plate was lawn cultured with 0.5
McFarland of the E.coli ATCC 25922. Test
organism is streaked across the plate to form a
plus sign and the an IMP disc (10mcg) is
placed at the center of the plate, followed byn
overnight incubation at 37oC.

Out of 1200 pus sample screened, 90 P.
aeruginosa isolates were isolated.
Out of the 90 P. aeruginosa isolated from pus
samples, 66(73.3%) were Imipenem sensitive
and 24(26.6%) were resistant.
Of the 24 P. aeruginosa resistant to
imipenem, IMP-EDTA CDT detected
14(58%) of ESBL producers, IMP-EDTA
DDST detected 7(29%), EDTA disc
potentiation test detected 11(46%) and
Modified Hodge method detected 8(33%).
And 2 (8.33%) did not show MBL production
property by any of the four methods used in
the study (Figs 1–3).
Pseudomonas aeruginosa exhibits intrinsic
resistance to several antimicrobial agents,
thus becoming the leading cause for various
nosocomial infections. However, acquired
resistance to anti-pseudomonal β-lactams
such as Piperacillin, Aztreonam, Cefepime,
Ceftazidime, and Carbapenems considered as
deterrent weapon that can be a major
challenge in managing MDRPA infections,
especially while it is associated with coresistance with other classes of drugs namely
Aminoglycosides and Fluoroquinolones.
Several mechanisms contributing to the
acquired β-lactam resistance in P. aeruginosa.
Few of them are-decreased outer membrane
permeability, production of β-lactamases
mainly MBL or the upregulation of efflux
systems.
In the present study 26.6% (24/90) P.
aeruginosa were resistant to Imipenem which
is similar to study done by Shobha et al.,8,
showing 30% of Imipenem resistant P.
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aeruginosa. Another study done by Varaiya et
al., 12, showed 20.8% P. aeruginosa resistant
to Imipenem. A study by John S et al.,13,
showed 27.7%, Zahra et al.,14, showed 30.2%,
Irfan et al.,15, showed 25% and Kumar et
al.,16, showed 32.4% Imipenem resistant P.
aeruginosa.
Study in few other places like Bangalore, by
Navneeth et al., found 12% of MBL
producing P. aeruginosa. 17 which is less in
comparison to our study.
Variation in sample size studied or
differences in hygienic practices may be the
cause for the difference in the prevalence of
MBL producing P. aeruginosa in different
places/studies.
In the present study, IMP-EDTA CDT was a
better method compared to other methods for
detection of MBL producing P. aeruginosa,
as in this study, of the 24 Imipenem resistant
P. aeruginosa, Imipenem (IMP)- EDTA
combined disc test detected 14(58%) and
EDTA disc potentiation using Ceftazidime,
Ceftizoxime and Cefotaxime which detected
11(46%), Modified Hodge test detected
8(33%) and Imipenem(IMP)- EDTA double
disc synergy test detected 7(29%).This is in

accordance with a similar study by Behera et
al.,10, showed CDT is superior to DDST and
DPT for detection on MBL producing P.
aeruginosa.
Another study by Yan JJ et al.,18 also showed
that CDT is better method to detect MBL
producing P. aeruginosa. Murugan et al.,
showed DDST detected 70% and MHT
detected 50% of MBL producing P.
aeruginosa and hence showed DDST was
more accurate than MHT in detecting MBL
producing P. aeruginosa. 19
Pragapati SB et al., 20 showed DDST detected
16(27.11%) and CDT detected 30(50.84%) of
MBL producers, which is similar to a study
done by Boghiel et al., 21MBL producer
prevalence study done by Agrawal G et in
clinical isolates of Pseudomonas aeruginosa
using DDST and MIC methods using 174
isolates gave same results for both the
combinations, and showed that MIC reduction
is a cumbersome, laborious method. Thus
found DDST to be the performed method.
And hence, DDST is recommended for
detection of MBL production in P.
aeruginosa as a screening method. 22
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Fig.1 Imipenem (IMP)-EDTA combined disc test (IMP-EDTA CDT). Imipenem (IMP)-EDTA
double disc synergy test (DDST)
IMP-EDTA CDT

IMP+EDTA

IMP

IMP-EDTA DDST

Bl+EDTA

IMP

Fig.2 EDTA disc potentiation using Ceftazidime, Ceftizoxime, and Cefotaxime

EDTA disc potentiation test

CAZ

CTX

CZX
Bl+EDTA
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Fig.3 Modified Hodge test

Modified Hodge test

IMP

A study by Noyal et al., showed of the 18.9%
Merapenem resistant, 16 (50.0%) were MBL
producers by EDTA disk synergy test and 9
(28.1%) positive by modified Hodge test, and
hence prepared method for MBL detection
was eTDA disk synergy test over modified
Hodge test.23
Impermeability of outer membrane and or
active efflux mechanism could be the possible
reasons for the two (8.33%) Imepenim
resistant P. aeruginosa which gave negative
results for the detection of MBL producer by
all the four methods used.
The main limitations of this study are, due to
the absence of any standard methods to detect
MBL in non-fermenters, it is difficult to
comment on true or false MBL producers,
MIC reduction would be a better method to
know the drug susceptibility, but it is a
cumbersome, laborious method and PCR
could have been an additional investigation to
detect the genes responsible for resistant, but
has the disadvantage of its high cost.

Of the total 90 patients from whom P.
aeruginosa were isolated, those which were
not ESBL and MBL producers improved with
treatment by third generation Cephalosporins,
Erythromycin, Ampicillin and Ciprofloxacin
ear drops. 3 patients were take-up for
amputation, 3 of them expired due to
development of septicemia and 12 patients
could not be followed up.
All the patients in whom MBL producing P.
aeruginosa were treated with colistin and
polymixin B.
Thus according to this study it was found
thatfor the detection of MBL producing P.
aeruginosa
Imipenem
(IMP)EDTA
combined disc test is a best method.
Interpretation of IMP-EDTA DDST
Isolate is considered as MBL producer if
>7mm increase inhibition zone size of with
IMP-EDTA combined disccompared to IMP
disc alone was noted.
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Interpretation of IMP-EDTA CDT
Isolate is considered as MBL producer if, any
increase in inhibition zone of IMP in the area
between IMP and blank disc + EDTA disc
when comparison far side inhibition zone of
IMP drugnoted.
Interpretation of EDTA disc potentiation
test
Isolate is considered as MBL producer if, any
increase in the inhition zone in the area
between blank disc+EDTA disc and CTX in
comparison far side of drug inhibition zone
noted.
Interpretation of Modified Hodge Test
Cloverleaf shaped zone of inhibition around
the IMP disc
Increased occurrence of MBL producing P.
aeruginosa in clinical strains is alarming and
reflects the excessive use of carbapenem by
the clinicians. Thus early and accurate
detection of MBL producing P. aeruginosa
has helped the doctors to treat the patients
early with appropriate antibiotics, thereby
improving the patient outcome and decreased
the morbidity and mortality. And it also calls
for a strict need of following antibiotic policy
to avoid excess and inappropriate use of
carbapenems.
Thus according to this study it was found that
Imipenem (IMP) - EDTA combined disc test
to be the prefered method for detection of
MBL producing P. aeruginosa.
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A Study of Embryological Basis of Variations of Renal Vessels
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Abstract
Kidneys are supplied by a pair of renal arteries which arise from abdominal aorta and branches
laterally below the superior mesenteric artery. A single renal artery arising from aorta supplying the
corresponding kidney is actually seen in less than 25% of cases. Kidneys are drained by pair renal veins
into inferior vena cava. Variations in the number and branching pattern of renal vessels are common.
Persistence of lateral splanchnic arteries is the main reason for variation in the number of renal arteries.
The different fate of right and left subcardinal and supracardinal anastomosis is responsible for the
presence of supernumerary renal veins. Aims and objectives: To study the anomalous pattern of renal
vessels and its clinical implications. Materials and methods: We studied 100 cadavers over a period of 3
years for the presence of anomalies of renal vessels. Results: We found 3 cases of double renal arteries all
on left side; 2 cases of double renal veins on right side; 1 case of pre-hilar division of renal artery. We also
found 2 unusual variations: in the 1st case, inferior phrenic artery arose from right renal artery; in the 2nd
case testicular artery arose from left renal artery. Conclusion: Variations in renal vessels can go unnoticed
many times and can give rise to a number of clinical manifestations. A thorough knowledge of renal
vessels is thus important for radiologic, diagnostic, operative and endovascular procedures.
Keywords: Renal Artery; Renal Vein; Lateral Splanchnic Artery; Abdominal Aorta; Inferior Vena Cava.

Introduction
Kidneys are supplied by a pair of renal arteries
which arise from aorta and passes laterally below
the superior mesenteric artery at the level of L1. Right
renal artery is longer and higher than the left. Usually
each kidney is supplied by 1 renal artery which
divides into 5 segmental branches close to the hilum
[1]. Different nomenclatures have been used to
describe additional renal arteries as aberrant,
supernumerary, multiple, accessory, etc. According
to Graves, any artery arising from aorta supplying
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the kidney in addition to main renal artery should be
named as ‘accessory’ renal artery. An artery arising
from other source apart from aorta is labeled as
‘aberrant’ renal artery [2].
Kidneys are drained by a pair of renal veins into
IVC. The left renal vein is generally longer of the 2
because IVC is situated on the right side of the body
[1]. The right renal vein rarely receives tributaries,
whereas left renal vein regularly has complex
connections with other venous channels and usually
receives left gonadal vein, left suprarenal vein and
left inferior phrenic vein.
Embryological Basis [3, 4]
Variations of renal and gonadal vessels have an
embryological basis. According to Felix, nine pairs
of lateral splanchnic arteries arising from the dorsal
aorta are divided into 3 groups viz: the cranial, middle
and caudal group which supply developing
mesonephros, metanephros, suprarenal glands and
gonads. The middle group gives rise to the renal
arteries. The variation in the number of renal arteries
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is because of persistence of more than 1 artery of the
middle group [3] or due to persistence of blood supply
from lower level than normal [4]. Gonadal arteries
can arise from any of these 9 splanchnic arteries
though they usually arise from the caudal group [5].
In the present case, the origin of the left testicular artery
from lower renal artery suggests the embryologic origin
of this vessel from the middle group.
During development of inferior vena cava, a circum
aortic venous ring, the “renal collar” is formed which
is contributed mainly by subcardinal veins, inter
subcardinal anastomosis, supracardinal veins and
inter supracardinal anastomosis [6]. The different fate
of right and left subcardinal and supracardinal
anastomosis is responsible for the presence of
supernumerary renal veins. On the right side, the
anastomosis between subcardinal and supracardinal
veins is incorporated in the development of IVC which
may be the reason for persistence of primitive veins
resulting in multiple veins on that side, while on the
left side, the anastomosis between subcardinal and
supracardinal veins completely disappears.
Materials and Methods
We studied 100 cadavers over a period of 3 years
for the presence of anomalies of renal vessels.
Case 1: In a 55 years male cadaver, on the left side,
the kidney was supplied by 2 renal arteries. The upper
renal artery (URA) was larger than the lower. Both
arteries were arising from the aorta; the gap between
the 2 being 0.3 mm. The upper renal artery divided
into segmental branches. The lower renal artery (LRA)
entered into the kidney without dividing into
segmental branches. In addition the lower renal artery
gave off left testicular artery which is unusually
torturous in its course. The left testicular vein drained
into left renal vein.
Case 2, 3 & 4: Accessory renal arteries were found
in 3 more cases (1.5%) all on left side.
In 1 male cadaver aged 60 years we got 2 renal
arteries arising from the aorta on the left side with a
gap of 0.2 mm. The upper renal artery entered into the
kidney without dividing into segmental branches.
The lower renal artery entered into the kidney by

dividing into segmental branches (double RA2).
In a male cadaver aged 45 years, we found 2 renal
arteries arising from the aorta: 1 was arising above
the level of left renal vein and the other was arising
below it with a gap of 1.2 cm (DRA 1a).
In another male cadaver, the left kidney was
supplied by 2 renal arteries. Both arteries were arising
from the aorta; the gap between them being 0.3 mm.
(Doublera).
Case 5: While dissecting a middle aged male
cadaver, we got inferior phrenic artery arising from
right renal artery and it was unusually torturous in
its course. It also gave a branch to the suprarenal
gland.
Case 6: The renal artery usually divides into 5
segmental branches close to the hilum of the kidney.
In this case, we got pre-hilar division right of renal
artery.
Variations were Found in Renal Veins Also
Case 7: The presence of an additional renal vein
draining directly into IVC was found on the right
side during routine dissection of a middle-aged male
cadaver. Both the renal veins were lying anterior to
the renal artery and ureter. The upper vein was larger
than the lower vein. The two veins were coming out
from the upper and lower ends of the hilum and
opened into IVC (DRV 4).
Case 8: We got 1 more case of double renal veins
having a normal course, lying anterior the renal artery
and ureter, on the right side draining into inferior
vena cava. Both upper and lower renal veins had a
normal caliber.
Results
200 specimens of human kidneys from 100
cadavers were dissected carefully and following
results were found.
1.

Accessory renal arteries were found in 3 cases
(1.5%) all on left side.

2.

Division of renal artery close to the aorta (prehilar division) was found in 1 case (0.5%).

Sl. No.

Renal vessel

Variations found

Left kidney

Right kidney

1.

Renal artery

2

Renal vein

Accessory renal artery arising from aorta
Prehilar division of renal artery
Inferior phrenic artery arising from renal artery
Testicular artery arising from renal artery
Double renal veins draining into IVC

3 (1.5%)
0
0
1
0

0
1
1
0
2 (1%)
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3.

Two cases of double renal veins were seen on
right side (1%).

4.

Inferior phrenic artery arising from right renal
artery was found in 1 case (0.5%).

5.

Testicular artery arising from left renal artery was
found in 1 case.
URA

LRV
LRA

URA

LRA

Fig 3: Double renal arteries on left side

Testicular A

URA

Fig. 1: Double renal arteries on left side Left testicular A arising
from lower renal artery

LRA

Fig. 4: Double renal arteries on left side

URA
LRA
Inferior
Phrenic A

Renal A
Fig. 2: Double renal arteries on left side

Fig. 5: Inferior phrenic A arising from right renal A
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Discussion

Prehilar
Renal A

Fig. 6: Prehilar division of Renal A

URV

LRV

Fig. 7: Double renal veins on right side

URV

LRV

IVC

The permanent kidney or metanephros develops
between the sixth and ninth week of intrauterine life
within the pelvis and ascends to the lumbar level
following a path on either side of the dorsal aorta.
The ascending kidney is progressively revascularised
by a series of arterial sprouts from the dorsal aorta,
and the arteries at lower levels gradually regress.
Occasionally one or more of the transient renal arteries
at lower levels fail to regress resulting in the presence
of accessory renal arteries. Thus accessory arteries
are normal segmental arteries with more proximal
origin than usual [4]. Previous studies have shown
the origin of accessory renal arteries from aorta and
the renal artery [7, 8]. In this study all the accessory
arteries were arising from the abdominal aorta.
Variations regarding the side on which the additional
renal arteries were seen was also reported. Some
authors have reported a higher frequency on the left
[9], where as others have found it to be more frequent
on the right side [10]. In the present study, all
accessory renal arteries were found on left side.
Presence of additional renal vein has been reported
to occur in 14% cases [11]. According to Satyapal there
is 10 fold increase in the number of additional renal
vein on the right side as compared to the left side.
Satayapal also reported that incidence of additional
right renal vein was 26% as compared to 2.6% on the
left side [12], while Pick & Anson reported 27.8%
additional veins on right side [13]. Pollak et al also
observed that additional renal veins and other venous
variations are more common on the right side [14]. In
the present study also the same observation were seen.
Additional renal vein may act as an alternate
collateral route if the inferior vena cava has been
interrupted between these veins [15].
We have come across an anomalous origin of right
testicular artery from right accessory renal artery.
Testicular arteries are paired vessels that usually arise
from the antero-lateral surface of the abdominal aorta
at the level of L2 (1). 4.7-14% of gonadal arteries arise
from the renal arteries as reported by Asala et al., In
their study of 150 cadavers, Asala et al found testicular
arterial variations only on the right side ( 4.7%). In 4
(2.6%) of these cases, testicular arteries branched from
the renal artery [16].
Conclusion
Though aberrant renal vasculature may remain
undiagnosed throughout life, they could give a

Fig. 8: Double renal veins on right side
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formidable challenge during aortic reconstruction
surgery for aorto- femoral aneurysms and post - renal
aortic aneurysms. Therefore pre-operative
radiological imaging is required to know the
uncertain anatomy of aberrant renal vessels to
minimize the risk of peri operative and post operative
haemorrhage.
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Abstract:
Introduction: Cadaveric dissection has been used as the main method for teaching human anatomy since five centuries for the medical
students. It is designed to give students a view of the body and also help them to understand and learn the subject in detail.
Method: A total of 100 newly admitted first year medical students reaction to the first day entering to dissection hall and their reaction
towards cadaveric dissection were assessed by using a Questionnaire. The questionnaire was given to the students just a few weeks after
they started attending their dissection.
Result: Majority of the students experienced with eye watering (84%), and smell of the cadaver (79%) on first day entry into the
dissection hall. 96% of the students were determined, interested, and prepared to study anatomy with cadaveric dissection. Most of the
students consider the dissection as the best method to study anatomy and is important and helpful to have dissection in UG
curriculum.100% of the students have shown a sense of gratitude to the people who have donated their bodies.
Conclusion: Cadaveric dissection is the best method to study gross anatomy, and UG curriculum should include dissection as majority of
the students are determined, prepared and interested to study anatomy with cadaveric dissection.

Introduction:

students (3). So the present study was to assess the

Cadaveric dissection has been used as the main method

attitude and to know the perception of the students

of teaching human anatomy since centuries for the

towards cadaveric dissection in understanding the

medical students. It is designed to give students a view of

anatomy

the body and help them to understand the subject in

Materials and Methods:

detail. Even though the dissection method is emotionally

A total of 100 newly admitted first year students at

stressful it provides essential knowledge and skills for

J.N.Medical College, Belagavi were included for the

their future studies (1). There is an area of concern for

study.

physiological, emotional reactions and mixed feeling by

dissection

the first year medical students when they encounter with

questionnaire. The first questionnaire was given to the

human cadavers for the first time in dissection room.

students just a week before they started attending their

Though initially the dissection might be a challenging

dissection. And the second questionnaire was given 3

with many symptoms associated with it but many of the

weeks later they started their cadaveric dissection. The

students adapt the situation quickly (2). The exposure to

Data obtained from the questionnaire were analyzed.

the cadavers has both the physical like smell, nausea,

Adequate explanation was given to the students about the

conjuctival irritation and psychological like anxiety,

objective and relevance of the study before they filled the

stress, emotional trauma depression impact on the

questionnaire.

The

student’s reactions towards cadaveric
were

assessed

by

using

a

standard
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Results:
The response and attitude of the students changes with the duration of contact increases.
Table: 1 Attitude of the students towards dissection
Factor

Questionnaire(1)

Questionarie(2)

Before dissection

After

starting

dissection
Fear

90%

17%

Excitement

63%

88%

Interest

68%

86%

Depression

31%

09%

The students interest and excitement increased towards the cadaveric dissection whereas the fear and depression decreased
from 90% to 17%, 31% to 9% respectively.
TABLE-2 The symptoms experienced by the students on the entry into dissection hall
Symptoms

percentage

Nausea

18

Vomiting

06

Formalin odor

79

Fear

06

Eye watering

84

Eye redness

22

Skin irritation

08

Syncope

01

No symptoms

04

It was observed that eye watering and formalin odor were

it was the determination towards studying the anatomy

the main symptoms experienced by the students.

through cadaveric dissection which made them to

Symptoms like nausea, vomiting, skin irritation, eye

manage the symptoms when they first entered the

redness, were also reported by the students. The odor of

dissection hall. Few of the students responded that

the formalin was the main cause for all the above

staying in groups, relaxing and advice from the teachers

symptoms. More than 50% of the students responded that

help them to manage the above symptoms
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Table -3

Responses on attitude towards dissection among students
Questions

Sl-No
1

Are you prepared to study on the

Yes

No

76%

24%

cadaver?
2

Are you curious to learn Anatomy?

88%

12%

3

Are you interested to dissect?

78%

22%

4

Do you think it is important or
98%

02%

53%

47%

100%

-

helpful to have dissection in UG
curriculum?
5

Have you ever seen a dead body
before?

6

Do you have a sense of gratitude to
people who donated their bodies?

Majority of the students are prepared, curious and

showed that the leading factors which made the

interested to learn anatomy through cadaveric dissection.

dissection more stressful for the students were the

The students responded that the UG curriculum should

chemical odor and eye irritation. While the present study

incorporate the dissection method for teaching anatomy

showed that eye watering, formalin odor as the main

for the students. All the students have a sense of gratitude

symptoms observed by the students while symptoms like

to the people who donated their bodies. It was observed

nausea, vomiting, giddiness, skin irritation eye redness

that majority of the students got the information about the

was also reported by the students.

Skelton through the school labs, textbooks, school trips

Many of the students were prepared and curious to study

of medical exhibition, models. The students had

anatomy on cadavers. Few of the studies also showed that

knowledge about personal safety measures like wearing

the respondents were eager and prepared to study gross

gloves, cutting nails, using disinfectant soap after

anatomy on cadavers.

dissection and wearing mask, while handling the

More than 50% had prior experience with the dead

cadaver/dissected specimens.

bodies and all the students had a sense of gratitude to the

Discussion:

people who have donated the dead bodies. This is in

The students learn anatomy from the cadaveric

concordance with the other studies done in Kenya where

dissection. The previous literature reveals that they are

the respondents had sympathy and gratitude towards the

variant responses of the student of attitude towards

people for donating the bodies. The first exposure to the

cadaveric dissection. The results revealed that fear

students about the skeleton was through text books few

decreased while interest and excitement of the students

also got the information through skeletons kept in their

towards dissection increased, the same response has been

school lab, few of the students learnt about it through

observed in many of the studies that fear and nausea

school exhibition and few learnt it through models

decreased while the interest and excitement of the

present in the school. The students had the knowledge

students towards dissection increased (4). Many studies

about the hygiene that they need to wear gloves while
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handling with cadavers and to wash with disinfectant

experienced by the students on exposure to cadaver.

after touching the cadaver.

Majority of the students are prepared and curious to study

Conclusion:

anatomy with dissection method. The students think that

The present study has shown that excitement and interest

UG curriculum should have dissection for learning

towards dissection increased, while fear and depression

anatomy.

decreased with exposure to cadaveric dissection. The
formalin odor and eye watering were the main symptoms
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ABSTRACT
nacLgrJuna and objective: Knowledge of distribution of ABO and Rh blood groups is useful in health

care

planning, appropriate allocation of resources and also certain diseases or malignancies have predilection for
certain blood groups. This study is aimed to determine &equency distribution of ABO and Rh blood groups as
well as to determine the trend of prevalence of blood groups among medical students of KIMS, Hubli. Nlaterials
and method- This observational cross sectional study was done at department of physiology (haematology Lab)

KIMS, Hubli, Karnataka, South India. Atotal 524 medical students, out of which 359 males and 165 females in
the age group of l8-21 years were randomly selected for the study. Results- Statistical analysis was done using
Chi-square test to determine statistical significance at "p" value of < 0.05. The distribution ofABO blood groups
follow following pattern: O:34.92o/o, B:27.86% A=25.19oh, AB=12.02%.There is no statistical significant

relationship between male and female shrdents in their blood groups.
Conclusion- Among our medical students O +ve and O-ve are most common and AB+ve and AB -ve are least
common. Rh positive blood group seen in 94.9o/o of the students. Only 5.1 % of the students in our study group
were Rlr negative. Among Males 95.26% are Rh positive and4.73o/o are negative. Among femalcs 93.93% are Rh
positive ard 6.06% are negative.
Keywords: ABO and Rhesus blood group, medical students,

INTRODUCTION

Based on the presence or absence of these inherited

antigenicsubstancesonthesurfaceofRBCs individuals
are divided into 4 major blood groups' A' B' AB and o
tvtj:*,1nd,Y.notitive and Rh negative in

to
*a
ruresos;;;t'*r*
be considered are ABo
.Knowlcdge-otdistribution of,ABo;*;;"nr:;t
l1,o"o
Bh svstem (ltorld edge)' these antigens rie complex
usetul in health care planning,
"or.ro;;;^;u"";;t#;; oligosaccharides that differ in their terminal sugac' on
resources and also cerrain diseases
red cells these are mainlv glvcosphingolipids whereas in
"r;;;;;;;;;;
predilection for certain blood groups, ffi;;;;;;;;
; othertissuestheseareglvcoproteinse
ABo btood soups by Karl L"rdrt"i;;;;;;;:
19013. Forty years later both Landsteiner and weiner
Inadditiontobloodtheseantigensarefoundinmany
clinically the most important blood groups

discoveredRhDantigena. Rhesusbloodgroupsystemis tissues that include salivary glands, saliva, pancreas,
ro.
the second most important blotfd group system due to
kidney,.tiver, lungs, testes and amniotic,fluid
immunogenicty in Rhesus negative individuals in blood
The distribution ofABO and Rh blood groups varres
transfusion or pregnancy5. In order to avoid transfusion
in populatiogs throughout the world. Previous literatures
reaction and death related to it the single most important

its

groups6. These days, to eliminate the risk of transfusion

reactions, the practice

of

autologous transfusion is

followed by most of the physiciansT.

to race. Studies conducted
have
shown the following
Europeans
western

groups varies from race

on

observations-42o/o-group

A,

go/9-group 8,3% group

t, le)

International Journal of phvsiolo,qt,.J71l1'-ps..rtber 2012, lbt. 5,

AB,

and remaining 460/o group O majority of eastem
Europeans have a higher proportion of group B of up
to 40% americans generally have frequencies of A ,8,

college KIMS, Hubli as the dishibution pattem has
not been studied extensively in this part of Kamataka
(north Karnataka), and further to prepare a database
for the blood bank of this institution and also to create
awareness as who is exposed to which of the disease.

MATERIALS AND METHOD

This observational cross sectional study was
conducted at department of physiology (haematology
Lab) KIMS, Hubli, Karnataka, South india from july
2012 ro sefi ZO1Z. A total 524 medical students from
first to fourth yeaq out of which 359 were males and 165
were females were included in the study. Both males and
females in the age group of l8-21 years were selected

randomly for the study. An informed written consent
was taken from all the students prior to the test. The
sarnple blood was collected by finger prick method. The
ABO and rhesus grouping was done by the tile method.

A

drop of blood from each student was diluted with
0.9o/o notmal saline. This blood diluted with normal
saline was transferred to three clean glass slides. These
slides were labeled as A slide, B slide, D slide. A drop
of monoclonal reagent anti A, anti B, and anti D were

159

ol biood on these slides respectiveir
r.vith the help of separate droppers. Both blood and
antisera u,ere mixed r.vell with thc help of separate
addecl to the clrop

AB and O blood groups of 41yo, l0o/o, 4rh artd 45yo
respectively reports also indicate that although 85% of
the Caucasians are Rh positive and l5oh Rh negative
over 99Yo ofAsians are Rh positivelr
By observing the aboye mentioned facts we were
interested in finding the distribution of ABO and
Rh blood groups among the students at our medical

No.2

smooth glass rods. Results

of

agglutination were

recorded immediately. Blood groups were determined
on the basis of haemagglutination. lvficro-agglutination
ivas confirmed under the microscope.

STATISTICAL ANALYSIS
Statistical analysis was done using Chi-square test
to determine statistical significance at p value of < 0.05.

RESULTS
Among 524,359 were males and 165 were female
medicai students. The distribution of ABO blool*group
follows following pattem: O:34.92oA, B=27.86% A
:25.19o , AB:12.02%.
There is no statistical relationship between male and
female students in their blood goups.
Table No: 01 Distribution ofABO associated with
Rh positivity or negativity is as follows:
Blood group

No of students

7o of students

O*ve

t72

32.82

O-ve

l1

2.09

Bfve

r36

2s.95

B-ve

10

1.9

Afve

128

24.42

A-ve

4

0.76

AB+ve

61

tl.64

AB-ve

2

0.38

524.

100

Table No: 02 ABo Blood Group Distribution among the students (n = 524).
Sex

Blood group

A

Blood group
B

Blood group

Blood group

AB

0

TOTAL

Male

e4 (17.e3%)

ee(18.8e%)

42 (8.0r%)

t24 (23.660/0)

3s9

Female

38 (7.2s%)

47 (8.e6%)

2r(4yl

se(n.25%)

165

Total

132(25.19o/o)

146 (27.8s%)

63 (L2.01%)

t83F,4.e1%)

524

0.415 and P-value :0.9372 which is greater than 0.05

l
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Table No: 03 tth blood group distribution among
the Students (n : 521).
.{BO Blood

B

*Rh Positive

* Rh Negative

r28 (24.42%)

4 {0.76%)

Ahmed khurshid pasha et all at Nishtar medical college
(NMC) Multan showed that the distribution of ABO

136 (2s.es%)

1o(1.90%)

blood groups

6t

AB

(11.64%)

2(0.38%)

o

172 (32.82%)

tt (2.09%\

Total

497 (94.83y,)

27 (S.tt%)

* There is no significant difference between Rhesus
positive and Rlesus negative students.

At p value

>0.05

chi square value 2.849

Distribution of ABO blood groups
among medical students

30

of blood group O similar to our study. r2A prevalence
shrdy done by Nwache C A et all, from Nigerian*
population showed that blood group O>A>B>AB which
is in contrast to our results which show B>A. However
blood group O is most corlmon AB is least cornmon

frequent (0'6%) rvhich was similar to
percentage
The
of Rh+ve and Rh-ve blood
study.
our

tD

E20
E
o
giE

groups was 92.2o/o and7.8o/o respectively.ra
12-02

o

The trpnds of prevalence of blood groups are same
among total students, as well as among male and female
medical students. There is no significant difference
between Rh positive and Rh-negative students at p:o.o5,
chi square value 2.849.Similar pattern of distribution is

t0
5
0

Blood groups

Graph No: 01 Distribution of ABO blood groups

Distribution of ABO blood groups
. associated wlth
Rh positive and Rh negative
40

@

.,

Results of Shaik ya et all showed the predominance

:y e was the least

2E

o.

in students revealed that blood group
predominant
among the students in order of
B was
B>O>A>AB7. Blood group B was also most common
blood group in both the genders. However blood group
A, AB and O were more common in male students.

blood group in both the studies. r3ln Ravalpindi , a study
done by Muhammad lqbal, Alauddin Niazi showed that
Blood group B+ve was the most frequent (31.2%). AB

35

o

DISCUSSION

The need for blood group prevalence study is
not only important for transfusion medicine but also
for organ transplantation. Results of a study done by

Group

A

2

35

r Negative

30

E

Poslive

CD

925
o

also observed in other studies. Rh negative blood group

is documented as 5.5% in south India, 5% in Nairobi
Kenya, 4.5% in Nigeria, 7.5% in Lahore, 7.7% in
Ralwalpindi studies (Das et al,200l; Mawuagi, 1999;
Hayee, 2002; Bhatti
oqe!?4. .j al, 1999;!!1194
"$
and Amin, 1996;. ts to

Like in many other studies blood group O

has

been found to be the most common blood group in our
study. Here also blood group O *ve and O-ve have been

e20
o

found to be the most common among KIMS Medical

15

student* The trend ofprevalence ofABO and Rh groupi

10

among all medical students is: O>B>A>AB. Among
Male students- O>B>A>AB. Among Female students
- O>B>A>AB. Among our medical students O *ve and
O-ve are most cornmon andAB*ve andAB -ve are least

.L

5
0

o

B

A

AB

Blood groups
Graph No: 02 Distribution ofABO blood groups among
medical students associated with Rh positive and Rh negative

common.
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CONCLUSION
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Among our medical students O *ve and O_ye
are
most common andAB +ve andAB _ve are least common.
The same observation has been found separately among
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Obesity is a growing problem even in developing regions like lnTia, Obese people
are also at risk for social discrimination and possibly adverse psychological
consequences.
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to study dynamic lung functions and flow rates Forced Expiratory Volume (FEV),
Forced Ventilatory Capacity (FVC), FEV1/FVC ratio on subjects and controls.

The study was conducted in the Departnrent of Physiology, SDI\4 College of medical
sciences and hospital, Dhanvad. 150 male students in the age group 15-24yearsof
the college formed the subjects of the study.

The mean (tSD) body mass index in overweight group was 23.94

t 0.55kg/m2,

in

obese group was 26.81 t 1.45kglm2 and in controls was 21 .041.26 kg/m2, The
mean (tSD) age in ovenrueight group was 20.44 r.1.83 years, in obese group was
20.60 t 1.78 years and in controls was 19.90 t 1.31years. The mean (t SD) forced
vital capacity'at rest in ovenrueight group was 3.54 t 0.37 litres, in obese group was
3.53 t
0.76 litres and in controls was
overweight group was 3.'1 1 t

3.82! 0.46litres. The mean (t SD) FEVl at rest in

0.40 litres, in obese group was 3.'10 t 0.73 litres and in controls was 3.43 t 0.5
litres. The mean (t SD) FEV1/FVC at rest in overweight group was 0.87 t 0.37%, in
obese group was 0.87 t 0.03o/o and in controls was 0.89 t 0.06%.

FEVI and FVC were significantly lower in overweight and obese groups compared
to controls. FEVl was reduced more significantly than FVC, But there is no
significant change in FEVI/FVC ratio in ovenrrreight and obese groups.

Forced Vital capacity (FVC), Forced Expiratory Volume in first second
(FEV), FEVI/FVC, BMt.
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Physical Fitness Index among Runners and Healthy Controls, Its
Correlation with Resting Heart Rate

Jyothi Shivalingaiah*, Mangala Gowri S.R.**, Sunil S. Vernekar***, Adarsh S. Naik****

Abstract
Background & Objective: Practicing exercises on regular basis will reduce the cardiovascular diseases and also reduce death
due to cardiac complications. The independent and additional benefit of practicing physical exercises regularly help in
improving the aerobic condition of the body and also helps in leading healthy life. Physical fitness index is one of the important
parameter which is not given much attention. To measure the physical fitness index among Indian elite runners and compare
it with control group, by using Harvard step test. To correlate the PFI of runners with resting heart rate. Methods: PFI and BMI,
HR of 31 runners at national level was compared with that of 31 controls. Runners were divided into two groups, group A
(>2yrs & < 3yrs of training) and group B (>3yrs & < 10yrs of training).Correlation of PFI with resting Heart rate was done.
Results: PFI was high among runners and showed statistically significant values. Group B players (seniors) showed highly
statistically significant PFI value. Correlation analysis has shown negative correlation of PFI with resting Heart rate with
statistically significant value in runners. Conclusion: Improvement in PFI by regular practice will ultimately improve
cardiorespiratory endurance in turn improving the sports performance.
Keywords: Runners; Physical Fitness Index (PFI); Harvard Step Test; Heart Rate (HR).

Introduction
Since ancient times sports has been considered as
an important part of extracurricular activity. In India,
many competitions are organized to encourage
athletes. Many training institutions have been
contributing towards the upliftment of an athlete. Due
to vast population in sports field whatever
contribution is done appears to be less.
Many factors affect the physical fitness of the player
like Age group, gender, nutritional status and also
the socio economic status. These factors should be
properly coordinated so that players can put
maximum effort and give the best performance [1].
The physical fitness index (PFI) measures the
physical status of the muscle power and nutrition,
and also measures the ability of the individual to
recover after muscular work. The study was taken up
to measure (PFI) using modified Harvard step test [2].

The Harvard step test (HST) was started by Brouha et
al (Brouha et al,. 1943). From Harvard fatigue
laboratory in USA to select soldiers during World
War II. HST has become well known to study
cardiovascular fitness by American Alliance for
Health physical education research and Dance
(AAHPERD). They standardized this test to assess
physical fitness program in youth [3,4].
Cardiovascular diseases can be diagnosed or
detected by cardiac stress tests like Harvard Step Test.
It is a better indicator of fitness and also assesses the
ability of a person to recover following a strenuous
exercise. The faster the heart rate comes back to resting
phase; the person’s fitness will be better [5].
The sympathetic and parasympathetic nervous
system regulates Heart rate (HR) by acting directly
on the sinus node. During resting phase, heart rate is
predominantly regulated by vagal activity
(parasympathetic), which is gradually inhibited by
the beginning of the exercise. Many studies have been
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taken up by researchers to study the variations of
heart rate in different conditions and during exercises.
In last few decades studies have shown acute and
chronic effects of exercises on human body such as
higher heart rate in the initial stage of exercise and
gradual adjustments for training which showed
lower heart rate for same intensity of sub maximal
exercises. As heart rate can be easily measured, many
studies have been taken up by the researchers on
variations in heart rate (HR) in different types of
exercise and conditions [5].
In the era of competitions winning is what being
honored; for which the performance counts.
Performance depends on many factors but PFI and
its correlation with HR is one among that which is
not given that much importance. Resting HR is very
important factors which need to be concentrated more
along with other fitness parameters when we look for
the performance in a sports event. Studies have been
conducted in physical fitness index in normal
population, in swimmers, school going girls and boys,
but to our knowledge there is paucity in literature
regarding the relation between PFI and relation with
Heart Rate.
Materials and Methods
The present cross sectional study was conducted
in the Department of Physiology, Jawaharlal Nehru
Medical College, Belgaum, between January 2010 and
December 2010.

students from comparative group who practice
regular exercise regime were excluded from study.
Descriptive data of the participants age, medical
history, training schedule regarding number of years
of practice, and dietary history were obtained by
questioning the participants. Nature of the study was
explained and written informed consent was obtained
from them. The study was approved by the Ethical
and Research Committee of the institution.
Physical Fitness Index (PFI) [4,6,7]
Equipment Required
Stopwatch, step or platform of 20 inches height,
metronome which gives beat every 2 seconds at a rate
of 30 per minute.
Procedure
The runner steps up and down on the platform at
a rate of 30 steps per minute (every two seconds) for 5
minutes or till gets tired. Exhaustion is defined as
when the athlete cannot maintain the stepping rate
for 15 seconds. After completing the test the
participant immediately sits down, and the total
number of heart beats is counted between 1 to 1.5
minutes after finishing. Total test time in seconds was
noted down.
Scoring: the Fitness Index score is determined by
the following equations
Physical Fitness Index (PFI) =

Description of Participants

100 x test duration in seconds

5.5 X pulse count between 1 and 1.5 minutes

Using universal sampling 31 runners who
regularly practiced for a minimum period of 2 years
and who were in the age group of 18-25yrs were
included and 31 controls age (18–25 yrs) and sex
matched participants from first year MBBS, BDS,
AHSC and BPT were selected by randomization.
Based on the duration of training the participants
were split into two groups. Group A consisted of
runners with >2yrs and  3 years of practice and
Group B included the players with > 3 years and < 10
yrs of training. On an average practices were held for
four to five hours per day, six times per week.
Throughout the year apart from running practices all
participants were involved in additional sessions of
strength training and conditioning, speed and
stretching both pre-season and during the competitive
season. Similar training regimens were followed by
both the groups. Participants with respiratory,
neuromuscular, cardiac, endocrine disorders and

Heart Rate [8].
The radial artery is palpated with the tips of three
fingers compressing the vessel against the head of
radius bone. The subject’s forearm should be slightly
pronated and the wrist slightly flexed. The index
finger (toward the heart) varies the pressure on the
artery, the middle finger feels the pulse, while the
distal finger prevents reflections of pulsations from
the palmer arch of arteries.
Statistical Analysis
Statistical analysis involved quantitative variables
summarized through mean and standard deviation.
Difference between mean of the two groups of runners
was tested using Students unpaired, t test, where
significance of the p value was < 0.05. To evaluate
strength of association between physical fitness index
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(PFI) and resting heart rate among runners Karl
Pearsons correlation coefficient was used.
Results
Table 1 and graph 1 summarize the Harvard step
test readings of the runners and controls. Mean Heart
rate between 1–1.5 min was less in runners than
controls and the difference statistically significant
(p <0.05). Physical fitness index (PFI) was found to be
more in runners than controls and with statistically

significant value (p<0.05).
Table 2 and graph 2 summarize the Harvard step
test readings of the two groups of runners. Mean Heart
rate between 1 – 1.5 min was less in group B than
group A, which was found to be statistically
significant (p <0.05). Physical fitness index (PFI) was
found to be more in group B than group A and with
statistically significant difference (p<0.05).
Table 3 and graph 3 shows correlation between
PFI and HR, Negative correlation was found between
PFI and HR in runners and was statistically
significant (p<0.01).

Table 1: Comparison of Physical Fitness Index (PFI) between runners & controls

Test time
Heart rate b/w 1 to 1.5 min
PEI

Runners

Controls

P-value

300±0
56.1±10.16
100.4±18.87

171.9±55.70
66.2±6.94
46.7±14.35

0.000*
0.000*
0.000*

(*) p value significance<0.05
Table 2: Comparison of Physical Fitness Index (PFI) between two groups of runners

Test time
Heart rate b/w
1 to 1.5 min
PEI

Group A

Group B

P-value

300±0
64.1±8.51

300±0
51.1±7.59

1
0.000*

86.5±13.02

109.2±16.70

0.000*

(*) p value significance<0.05

Graph 1: Comparison of Physical Fitness Index (PFI) between runners & controls

Graph 2: Comparison of Physical Fitness Index (PFI) between two groups of runners
International Physiology / Volume 5 Number 1 / January - June 2017
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Table 3: Correlation of Physical Fitness Index with Heart Rate in runners

Correlations
PFI
PFI
HR

1
-.982**
.000
**. Correlation is significant at the 0.01 level.

HR
-.982**
.000
1

**. Correlation is significant at the 0.01 level.

by induce a training effect. Three tests are used to
measure maximal aerobic power namely, – 1) running
on a treadmill 2) Bicycle ergometer 3) Step test. The
Harvard step is a sub maximal fitness test, as it
predicts cardiovascular endurance from the increase
in the heart rate during moderate exercise, rather than
exercise to exertion [10].

Graph 3: Correlation of Physical Fitness Index with Heart
Rate in runners

Discussion
We have done our study on national and
international runners. We have got significantly
higher PFI in more trained runners and in comparison
with controls the mean value is greater for runners.
In our study PFI Score of runners was higher than
controls and between runner groups more years of
training had a higher PFI score.
Capability of an organism to release higher
quantities of energy during the period of time allows
elaborating more intensive physical activities. This
seems very important to majority of athletes and, what
is more, it could be even decisive for one’s
championship level. It is generally agreed that aerobic
capability is best reflected on the cardiopulmonary
function and other components of oxygen transport
capacity [9]. Many studies have showed aerobic
power as the major criteria for assessing physical
fitness as it can be measured quantitatively. The
maximal aerobic power is defined as the maximum
amount of oxygen uptake an individual can attain
during physical work at sea level. Physical activity
ranging from repeated work periods of a few seconds
duration up to hours of continuous work may involve
a major load on the oxygen transport organs and there

In our study finding of Harvard step test was
significant suggesting faster recovery in senior
players (B group) due to aerobic training. Longer
duration of practice might be contributing to the high
PFI in senior group. Fitness index is directly
proportional to the duration of exercise and inversely
proportional to post exercise pulse counts. The higher
PFI score in player group than controls proves that
definitely the players are more physically fit than the
controls that is attributed to the effect of their training
sessions.
There was a statistically significant negative
correlation of Physical Fitness Index with resting
Heart rate. Lower resting HR reflects a healthy and fit
body, whereas higher values are apparently related
to a increased risk of morbidity and mortality [11]. In
sports, mistake is made in using the resting-HR as an
indicator of the degree of aerobic conditioning, since
the association between low resting-HR and maximal
aerobic power is quite modest, and may be due to
higher resting vagal activity [5], reducing diastolic
depolarization rate and prolonging duration of the
cardiac cycle, primarily on account of a proportionally
longer diastole [5,12]. However, can training induce
higher resting vagal activity, and therefore be
accountable for lower resting-HR [5].
Conclusion
Physical Fitness Index score improving training
sessions have to be held for athletes to develop their
cardiorespiratory endurance and in turn to increase
the performance. Apparently, in comparison with
sedentary individuals aerobically well-fit individuals
have more effective autonomic activity, there is
indication that individuals with better cardiac vagal
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tone have a better response to aerobic training, which
lead us to question whether aerobically well-fit
athletes have a higher cardiac vagal tone due to
training or those individuals with genetically higher
cardiac vagal tone have a higher potential to become
elite athletes if properly trained.
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ABSTRACT
Background: Hypokalemia is well known condition in which serum potassium levels falls less than the normal level
(normal range 3.5 to 5.1mmol/L). It has adverse effect on cardiac rhythm, blood pressure.1 The objective of the study
was to look for causes and associated factors of hypokalemia.
Methods: Patients age, sex, potassium value and primary diagnosis of hypokalemia patients collected from tertiary
care teaching hospital retrospectively. Hypokalemia patients are classified based on the severity of hypokalemia, age,
sex and primary diagnosis.
Results: Study reveals that both males and females are equally affected by hypokalemia, individuals with age
between 40 to 60 are most affected and less than 20 are least affected by hypokalemia.
Conclusions: Hypokalemia is significantly associated with gastrointestinal and genitourinary disorders when
compared with other disorders.
Keywords: Diuretics, Hypokalaemia, Potassium

INTRODUCTION
Hypokalemia is a well-known common clinical
manifestation due to loss of potassium from the blood,
urine and sweat. Common causes for hypokalemia are
decreased oral intake, increased loss through urine,
gastrointestinal tract, sweat as well as translocation from
the cells.1

increase in in-hospital mortality rates due to adverse
effect on cardiac rhythm, blood pressure and
cardiovascular morbidity rate.2
The present retrospective study analyzes the causes and
associated factors of hypokalemia in patients admitted to
tertiary care teaching hospital.
METHODS

Hypokalemia refers to a condition in which concentration
of potassium in blood is lower than the normal level
(normal level 3.6 to 5.1mmol/L). Normal recommended
intake of potassium in an adult is 40 to 120 meq per day
and majority of this is excreted through urine and 98% of
it is intracellular in muscles. Hypokalemia occurs in up to
20% of hospitalized patients and is associated with

During one year period studied, socio demographic
profile of patients including name, age, sex as well as
serum potassium value and primary diagnosis were
collected from the medical record section of hospital.
These values were grouped into four classes: 1.
Potassium values less than 2 mmol/L is included in the
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group “A”, 2. Group B contains potassium levels 2 to
2.49mmol/l 3. Group C contains potassium levels 2.5 to
2.9mmol/L and 4. Group D contains potassium levels 3 to
3.49mmol/L and group E contains normal levels of
potassium values for control group. Patients with
Hyperkalemia that is Potassium values more than
5.1mmol/l were excluded from the control group. After
patients were grouped with regards to serum potassium
values, each group was analyzed for the co relation with
sex ratio, numbers of male and female patients in each
group and the percentage was calculated. All the
collected data of patients were further analyzed as per
age, in which, patients are classified in four groups, first
group with age less than 20, second group between the
age 20 to 40, third group between the age 40 to 60 and
last group contains patients above the age 60 years.
Collected data were analyzed for distribution of
hypokalemia patients with respect to primary diagnosis.

In which Hypokalemia patients are grouped into six
classes with regards to primary diagnosis like cancer,
gastrointestinal, genito-urinary, respiratory and other
disorders. Results were analyzed using appropriate
statistical variance for correlation among the groups. χ2
test applied across the five groups of patients studied
comparing groups A, B, C and D individually with
normokalemic subjects- results are expressed as “P”
values.
RESULTS
The patient’s distribution with regards to serum
potassium and gender in groups A-E shown in the Table
1. So, there was NO positive correlation associated
between the hypokalemia and female sex, no difference
between the genders, both males and females are equally
affected by hypokalemia.

Table 1 : Distribution of patients based on the serum potassium value and gender.
Set
Potassium value (mmol/l)
Numbers
Males
Females

A
Less than 2.0
113
61 2.1%
52 2.8%

χ2 was 11.412, DF was 4 and ‘P’ is 0.022.

B
2.0- 2.49
405
235 7.9%
170 9.1%

C
2.5- 2.99
1222
740 25%
482 25.9%

D
3.0-3.49
2878
1780 60.2%
1098 58.9%

E
3.5-5.5
200
140 4.7%
60
3.2%

Total
4818
2956
1862

Table 2: Distribution of patients with hypokalemia based on age in years.
Age
Set A
Set B
Set C
Set D
Set E

Less than 20
16
14%
46
11%
115
10%
265
9%
21
10%

20-40
33
83
277
686
40

χ2 was 15.321, DF is 12 and P value is 0.224.

30%
21%
23%
24%
20%

40-60
32
142
446
1046
86

Above 60
32
134
383
881
55

28%
35%
36%
36%
43%

28%
33%
31%
31%
27%

Table 3: Distribution of patients based on primary diagnosis.
Primary diagnosis

Total

Cancer
Gastrointestinal
Genito-urinary
Respiratory
Others

23
117
115
76
515

A (100)
3
13%
14 11.9%
10 8.6%
11 14.4%
55 10.6%

Groups
B (200)
C (200)
7
30.4%
10
43.4%
38 32.4%
23
19.6%
26 22.6%
36
31.3%
19 25%
14
18.1%
99 19.2%
108 20.9%

On analysis of this distribution χ2 was 11.412, DF was
4 and ‘P’ is 0.022. Collected data also distributed with
respect to patients age, patients are classified in four
groups, results are shown in the Table 2, on analysis we
found age group between 40 to 60 are most affected by

D (200)
3
13%
19
16.2%
24
20.8%
18
23.6%
124 24.1%

E (200)
00
00
23
19..6%
19
16.5%
14
18.1%
129 25%

hypokalemia and above 60 are also much affected
compared to adults between 20 to 40 years of age.
Less than 20 years of age groups individuals are least
affected with 9.6%. There was no positive correlation
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among the groups. Statistical analysis shows χ2 was
15.321, DF is 12 and P value is 0.224.
Set A

Set B

Set C

Set D

Set E

0.5
43%

0.45
0.4

35% 36%

0.35

28%

0.3

0.15
0.1

28%

Limitation of this study could not perform the more
detailed investigation of the hypokalemia like regarding
the mortality, consumption of diuretics, steroids, insulin
therapy.

27%

23% 24%
21%

0.25
0.2

33%
31%

30%

with end stage chronic kidney disease population.10,11 In
the present study, also it is found that Genito-urinary
disorders are the significant contributors of hypokalemia,
about 13% of patients had genito-urinary disorders

CONCLUSION

20%

14%
11%
9%

10%

0.05
0

Figure 1: Age wise distribution of hypokalaemia.
To study the association of hypokalemia with other
disorders, patients are grouped into 5 classes, complete
distribution of patients with regards to primary diagnosis
is shown in Table 3 among the analyzed groups
gastrointestinal and genitourinary disorders are the
significant contributors of hypokalemia. χ2 test is 35.315
DF is 20 and P value 0.018.
DISCUSSION
In this one year study of hypokalemia in tertiary care
teaching hospital of KLE’s Dr. Prabhakar Kore’
charitable hospital, 4818 patients were noted to have a
serum potassium concentration of less than the normal
level that is 3.5mmol/l. 2.3% of the patients found to
have potassium levels
lesser than 2.0 mmol/l.
Hypokalemia was most frequently found in females
however in the present study, hypokalemia is not
significantly associated with females rather it is
distributed equally in males as well as females.2
Hypokalemia is also a common problem in pediatric
intensive care unit patients; this has been reported by
Singhi S et al.4 In the present age group between 40 to 60
were most affected and less than 20 years of age group
individuals are the least affected.
Hypokalemia has been reported in acute myeloid
leukemia (Kassirer and Harrington; Pickering and
Catovsky; Ledoux et al Lawson DH et al) this may occur
as a consequence of chronic lysozymuria resulting in
renal tubular damage and subsequent excessive renal
potassium elimination, and partly as a consequence of
concurrent treatment with drugs such as cytotoxic agents
(Schreiner and Maher). In the present study hypokalemia
was found only in 23 cancer patients out of 900 patients.5-

After the one year of retrospective study of hypokalemia
study conclude mild hypokalemia is common in
hospitalized patients, hypokalemia is associated with
males and females equally. Hypokalemia is also common
in people with age group between 40 to 60. Among the
disorders hypokalemia is mainly associated with
gastrointestinal and genito-urinary disorders. There was
no positive association of hypokalemia with Cancer.
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ABSTRACT
Diabetes mellitus is a group of metabolic disorders of carbohydrate metabolism in which glucose is
underused, producing hyperglycemia. 250 million people currently have diabetes, by 2025 this
number will reach 280 million. 80% among these live in developing countries .Analysis of the 20052006 National Health and Nutritional Examination Survey (NHANES) using both fasting glucose
and oral glucose tolerance test (OGTT) shows prevalence of diabetes in US in persons 20 years of
age and older of 12.9%. The prevalence of diabetes mellitus increases with age, and
approximately half of all cases occur in people older than 55 years. Diabetes is the fourth common
cause of death in the developed world.
Because early detection and prompt treatment may reduce the burden of type 2 diabetes and its
complications, screening for diabetes may be appropriate under certain circumstances. This
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position statement provides recommendations for diabetes screenings performed in physicians'
offices and community screening programs. This position statement does not address screening
for type 1 diabetes or gestational diabetes mellitus (GDM). Because of the acute onset of
symptoms, most cases of type 1 diabetes are detected soon after symptoms develop.
Keywords: Random blood sugar; risk factors; screening; type 2 diabetes mellitus; complications; early
diagnosis.
year 2030. This is double the current number.
Equally alarming and less well known is the fact
that, of these people, only around one half are
known to have the condition. This has been
shown repeatedly in epidemiological surveys. An
added concern is that half of those who do
present with type 2 diabetes clinically already
have signs of the complications of the disorder.

1. INTRODUCTION
Diabetes mellitus is a group of metabolic
diseases characterized by hyperglycemia
resulting from defects in insulin secretion, insulin
action, or both.
The burden of type 2 diabetes has a rising trend
in the world. The worldwide prevalence of
diabetes among general population was
estimated at 150 millions in 1995, and this is
projected to increase to 300 millions by 2025 [1].

It is clear to both the World Health Organization
(WHO) and the International Diabetes Federation
(IDF) that guidance is needed for both our
member countries and member associations.

Developing countries such as most of the Middle
Eastern
countries
are
experiencing
an
accelerated rate in this issue [2].

Impaired glucose tolerance (IGT) and impaired
fasting Glycaemia (IFG) are risk categories for
the future development of diabetes and
cardiovascular disease (CVD).

It is estimated that about one third of people with
type 2 diabetes might be undiagnosed until the
complications are developed [3].

The diabetes epidemic is accelerating in the
developing world, with an increasing proportion
of affected people in younger age groups.
Recent reports describe type 2 diabetes being
diagnosed in children and adolescents [4,5,6].

Diabetes is a chronic illness that requires
continuing medical care and patient selfmanagement education to prevent acute
complications and to reduce the risk of long-term
complications. Diabetes care is complex and
requires that many issues, beyond glycemic
control, be addressed. A large body of evidence
exists that supports a range of interventions to
improve diabetes outcomes.

1.1 Objectives
About half of the people with non-insulin
dependent diabetes mellitus (NIDDM) are
undiagnosed and usually present in emergency
ward with complications.

The basis of the abnormalities in carbohydrate,
fat, and protein metabolism in diabetes is
deficient action of insulin on target tissues.
Deficient insulin action results from inadequate
insulin secretion and/or diminished tissue
responses to insulin at one or more points in the
complex
pathways
of
hormone
action.
Impairment of insulin secretion and defects in
insulin action frequently coexist in the same
patient, and it is often unclear which abnormality,
if either alone, is the primary cause of the
hyperglycemia.

Maintenance of near normal glycemic control can
prevent complications of diabetes mellitus.
We evaluated medical camp based screening of
random blood sugar of 110 voluntary participants
of varied age group.
Screening for undiagnosed diabetes has been
favored by some (a, b, c, d) but discouraged by
others (e, f).
a) World Health Organization Study Group
on Prevention of Diabetes Mellitus:
Prevention of Diabetes Mellitus. Geneva,
World Health Organization, 1994 (Tech.
Rep. Ser., no. 844).

Over the past decade it has been obvious that
the prevalence of type 2 diabetes is increasing
rapidly. Unless appropriate action is taken, it is
predicted that there will be at least 350 million
people in the world with type 2 diabetes by the
2
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there is little likelihood of anindividual developing
diabetes and any of the complications of
diabetes to a significant
degree within 3
years of a negative screening test result.

b) Patterson KR: Population screening for
diabetes mellitus. Diabet Med10:77–81,
1993.
c) Expert Committee on the Diagnosis and
Classification of Diabetes Mellitus: Report
of the Expert Committee on the Diagnosis
and Classification of Diabetes Mellitus.
Diabetes Care20:1183–1197, 1997.
d) American Diabetes Association: Clinical
practice recommendations 2000: screening
for type 2 diabetes. Diabetes Care 23:
S20–S23, 2000.
e) U.S: Preventive Services Task Force:
Guide to Clinical Preventive Services. 2nd
ed. Alexandria, VA, International Medical
Publishing, 1996.
f) Canadian Task: Force on the Periodic
Health Examination: The periodic health
examination. Can Med Assoc J121:1193–
1254, 1979. Medline

Several pathogenic processes leading to
derangement in carbohydrate metabolism are
involved in the development of diabetes. These
range from autoimmune destruction of the β-cells
of the pancreas with consequent insulin
deficiency to abnormalities that result in
resistance to insulin action. The pancreatic
hormone insulin controls carbohydrate, fat and
protein metabolism. The basis of the
abnormalities in carbohydrate, fat, and protein
metabolism in diabetes is deficient action of
insulin on target tissues. Deficient insulin action
results from inadequate insulin secretion and/or
diminished tissue responses to insulin at one or
more points in the complex pathways of hormone
action. Impairment of insulin secretion and
defects in insulin action frequently coexist in the
same patient, and it is often unclear which
abnormality, if either alone, is the primary cause
of the hyperglycemia.

The burdens of hypertension and diabetes are
increasing in low- and middle-income countries
(LMICs). It is important to identify patients with
these conditions early in the disease process.

2. MATERIALS AND METHODS

Screening for diabetes as part of routine medical
care may be appropriate if the patient has one or
more of the risk factors shown in Table 1. Based
on the lack of high-quality cost-benefit studies, it
is premature to recommend screening all highrisk individuals. Thus, the decision to screen for
diabetes should ultimately be based on clinical
judgment and patient preference.

110 women participated voluntarily in a medical
th
camp of “well women’s clinic” held on 11
January 2015. The participants were of different
age group and pre-registered a week before. The
participants were informed to come in fasting
state having nothing orally except water after 8
pm on previous day and on waking up the next
day. 3 ml of fasting sample drawn through
phlebotomy using disposable syringe under

On the basis of expert opinion, screening of highrisk individuals should be considered at 3-year
intervals. The rationale for this interval is that
.
Table 1. Risk factors in development of type 2 diabetes mellitus [7]

Major risk factors of type 2 diabetes mellitus
Family history of diabetes (i.e., parents or siblings with diabetes)
Obesity (i.e., >20% over desired body weight or BMI >27 kg/m2)
Race/ethnicity (e.g., African Americans, Hispanic Americans, Native Americans, Asian-Americans, Pacific
Islanders);
Age >45 years
Previously identified IFG or IGT
Hypertension (>140/90 mmHg in adults)
HDL cholesterol level <35 mg/dl (0.90 mmol/l) and/or a triglyceride level
>250 mg/dl (2.82 mmol/l)
History of GDM or delivery of babies over 9 lb
Hypertension (140/90 mmHg in adults)
HDL cholesterol
35 mg/dl (0.90 mmol/l) and/or a triglyceride level
250 mg/dl (2.82 mmol/l)
Polycystic ovary syndrome
History of vascular disease

3
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aseptic precautions and stored in plain
vacutainer under room temperature for serum
separation.

Collected data was analyzed by Tukeys multiple
post hoc procedures, ANOVA and Karl Pearson’s
correlation coefficient method.

After 2 hours the serum was separated and
aliquoted in separate sterile eppendorf.

3. RESULTS

The serum sample was tested for total
cholesterol level by CHOD-POD (cholesterol
oxidase peroxidase) kit method supplied by
ERBA and analysed in fully automated analyzer.

The collected data was analyzed and put
forth amid the age distribution, biochemical
values.

Table 2. Distribution of study samples by age groups
Age groups
<=20
21-30
31-40
>=41
Total
Mean age
SD age

No
18
34
39
19
110

%
16.36
30.91
35.45
17.27
100.00
30.79
8.51

Table 3. Comparison of age groups with status of different variables
Variables
RBS
Healthy
Un healthy

<=20

%

18
0

20.45
0.00

21-30

%

31-40

34
38.64
29
0
0.00
10
Chi-square= 35.8943

%

32.95
45.45
p=0.0001*

>=41

%

Total

%

7
12

7.95
54.55

88
22

80.00
20.00

Table 4. Comparison of age groups with RBS by one way ANOVA
Age groups

RBS
Means
110.78
121.35
136.87
154.21
130.80

<=20
21-30
31-40
>=41
Total
F-value
P-value

Std. Dev.
7.06
9.76
14.72
28.81
21.26
28.7518
0.0001*

*p<0.05

Table 5. Comparison of age groups with RBS values by Tukeys multiple posthoc procedures
Variables
RBS

Age groups
Mean
<=20
21-30
31-40
>=41

<=20
110.7800
p=0.1126
p=0.0001*
p=0.0001*

21-30
121.3500

31-40
136.8700

>=41
154.2100

p=0.0005*
p=0.0001*

p=0.0012*

0.0012
-

Table 6. Correlations among age, RBS values by Karl Pearson’s correlation coefficient method
Variables

Age

Age
RBS

0.6784*
*indicates correlations are significant at 5% level of significance
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4. CONCLUSION

ETHICAL APPROVAL

Diabetes mellitus type 2 usually remains
undiagnosed unless complications appear.
Approximately one third of diabetic population
may be undiagnosed. Since the burden of
diabetes is well known, its history and
characterization is well defined; opportunistic
complications are quite expected even at the
time of diagnosis and later also.

This data has been obtained from a medical
camp conducted at DIAT-DRDO, Girinagar,
Pune-25. Hence it is not applicable.
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activity. Type 2 diabetes is more common in
individuals with a family history of the disease
and in members of certain racial/ ethnic groups.
It occurs more frequently in women with prior
GDM or polycystic ovary syndrome and in
individuals with hypertension, dyslipidemia,
impaired glucose tolerance (IGT), or impaired
fasting glucose (IFG).
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Abstract
seen in both
Introduction: Urinary tract infection [UTI] is the most common bacterial infection
Increase in resistance among
males and females in ihe community as well as in hospital settings.
the attention worldwide
the urinary pathogens to commonly used antimicrobiai agents is gaining
may provide guidance
results
in respect to its treatment. Accurate bacteriologic records of culture
the
for empirical as well as specific therapy. ih" pr.t"nt study was undertaken to assess
sensitivity,
antibiotic
commonest bacteriological profile in uiine cultuie specimens and their
resistance pattern in our hospital.

L

\_

to March 2016
Materials and methods: A total of 553 urine samples collected from April 2015
retrospectively'.
of suspected UTI cases (both In Patient and out Patient) were studied
out of 553 samples
Results: The study includea 457 (82.64%) females and 96 (17.35%) males.
was the most
429 samples showed culture positivity. The culture results indicated E'coli
Escherichia coli
common species followed by Klebsiella and Coagulase Negative Staphylococci.
aureus 74
2A7 $5.25%) samples, p.t.u. species 127 Q9.06%) samples, staphylococcus
7 (0'4%)
fecalis
Enterococcus
(17.24%) samples, Klebsiella pneumoniae lg (4.4%) samples,
Amoxicillinby
(g7.2yo), followed
samples.The isolates showed high sensitivity to Imipenem
acid (82.28o/o), nitrofurantoin
(tiS.SSX),'
nalidixic
clavulanic acid (90.68%), Geitamycin
and Amikacin where
Linezolid
Ceftriaxone,
ft;..i;;/i;, and io* level sensitivity to
level resistance to
high
and
staphylococcus isolated was 100% sensitive to Linezolid
cephalosporin's used in the test'
development
Conclusion: Our results will be helpful in providing useful information for the
guidelines.
community acquired UTI treatment
Keyrvords : UTI, Antibiotic Sensitiv ity, Antib iotic Resistance, Urine culture

Introduction
Urinary tract infection (UTI) is infection of
the urinary tract that collect, store and
release urine from our body. This urinary
tract include: kidneys, ureters, bladder,

of

urethra and accessory structltres. Urinary
tract infections (UTIs) are the most common
and a serious health problem in humans
affecting millions of people each year and
this UTI which ranks above respiratory and
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AB ST RA CT
Aim: To evaluate histopathologically, the various patterns of lesions in hysterectomy
specimens and also to correlate histopathological diagnosis with the clinical indications for
hysterectomy.
Materials & Methods: A three year retrospective study of total of 514 hysterectomy
specimens was conducted from October 2011 to September 2014 in the department of
Pathology of a tertiary-care
care hospital. The various patterns of lesions in hysterectomy
specimen were evaluated and histopathological diagnos
diagnosis of the hysterectomy specimens
were compared with their clinical indications.
Result: 514 hysterectomy specimens were analyzed. The patient's age ranged between 20
to 80 years with an average age of 48 years old. Most common indication was pelvic
inflammatory disease (PID). The most common pathologies identified were simple
hyperplasia in endometrium,
m, leiomyoma in myometrium, squamous metaplasia in cervix,
corpus luteal cyst in ovaries and hydrosalpinx in fallopian tubes. Overall most common
pathology identified was leiomyoma. The pathologic examination confirmed the clinical
diagnosis in 92.8% of the cases. Hence, histopathological analysis correlates well with the
pre-operative indication for hysterectomy.
Conclusion: Pelvic inflammatory disease was the main indication for performing the
hysterectomy and leiomyoma was the most common histological diagnosis encounted.
Histopathology examination is mandatory for optimal management, especially in cases of
neoplasm.

Copyright©2017 Dwivedi T et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Hysterectomy is the most common major gynecological
procedure done worldwide with an expected lifetime
prevalence of 10%.[1] Hysterectomies is considered as a
lifesaving procedure in women with certain types of cancer
and in acute uterine hemorrhage. It is usually performed to
relieve symptoms such as abnormal vaginal bleeding and
pelvic pain and is often also performed as a definite
management for gynecological diseases such as fibroids,
endometriosis, adenomyosis
sis and uterovaginal prolapsed.[2]
Histopathological examination of hysterectomy specimens
carries diagnostic as well as therapeutic significance.
significance [3] The
system of reviewing preoperative diagnosis and
histopathological report provide an effective means of quality
assurance and the appropriateness of surgery.[4] Hence, the
present study is undertaken to evaluate the various patterns of
lesions in hysterectomy specimens by histological
examination and also
*Corresponding author: Davanageri R
Department of Pathology, KLE University’s Jawaharlal
Nehru Medical College, Belagavi-590010

to correlate them with the clinical indications for
hysterectomy. Such histopathological audit can help improve
quality of health care services and provide safe conservative
treatment option to patients.[4]

MATERIALS AND METHODS
The retrospective study was conducted at the Department of
Pathology, of Jawaharlal Nehru Medical College, Belgaum
affiliated to KLES Dr. Prabhakar Kore Charitable Hospital
during the period October 2011 to September 2014.
Data for the study was obtained from clinical records and
request form received with specimens fo
for histopathological
examination. The histopathologic data included gross and
microscopic findings of the surgical specimens. The surg
surgical
specimens were fixed in 10% formalin. 3 to 5 micron thick
sections were prepared from paraffin embedded of the routine
processed tissue bits from hysterectomy and stained with
hematoxylin and eosin (H&E) stain.
All the hysterectomy specimen received in department of
pathology during the period mentioned for study were
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included in the study and poorly preserved tissue were
excluded from the study. Histopathological diagnoses of the
hysterectomy specimens were compared with their clinical
indications.

bleeding (1,0.19%). 102cases (20%) had more than one
symptoms or pre operative clinical diagnosis. (Figure 3)

Statistical analysis was performed using SPSS version 16 and
data was expressed using descriptive methods and chi square
test. Probability (p) value <0.05 was considered significant.
Informed consent was obtained. Approval from institutional
ethic committee was taken.

RESULTS
A total of 514 cases were studied. The average age of the
patient was 48years (range: 20 to 80years). The peak age of
incidence of hysterectomy was noted in the 4th decade
(Figure 1).

Figure 3 Clinical diagnosis provided with the hysterectomy specimen

Most common endometrial change in the hysterectomy
specimens is proliferative phase of endometrium in 235cases
(45.72%), followed by secretory changes in 137 cases
(26.65%), which is followed by atrophic change in 92 cases
(17.90%). The endometrium was histologically unremarkable
in most of the cases i.e.464 cases (90.2%). Simple hyperplasia
(26 cases, 5.06%) was the most common pathology seen in
endometrium, followed by endometerial polyp (19 cases,
3.70%). 8 cases, 1.56% had endometrial carcinoma. (Table 1)
Table 1 Endometerial changes in the hysterectomy
specimens

Figure 1 Age distribution

The most common type of hysterectomy was total abdominal
hysterectomy
without
bilateralsalpingo-oophorectomy
comprising of 261 cases (50.78%) followed by total
abdominal
hysterectomy
with
unilateral
salpingooophorectomy comprising of 152 cases (29.57%). Least
number of cases i.e. 15 (2.92 %) were of total abdominal
hysterectomy with unilateral salpingorectomy. (Figure 2)

S no

Endometerial changes

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Proliferative changes
Secretory changes
Atrophic changes
Simple hyperplasia
Endometrial polyp
Endometrial carcinoma
Complex hyperplasia
Complex glandular hyperplasia
Endometeritis
Pill endometerium
Decidual reaction
Cervical carcinoma extension

No of
Cases
235
137
92
26
19
08
08
05
04
02
01
01

Percentage
(%)
45.72
26.65
17.90
05.06
03.70
1.56
1.56
0.97
0.78
0.38
0.19
0.19

The myometrium was histologically unremarkable in most of
the cases i.e. 306 cases (59.53%). The most common
pathology encounted in myometrium was leiomyoma 118
cases (22.96%), followed by adenomyosis (58 cases, 11.28%).
35cases (6.8%) had both leiomyoma and adenomyosis. 08
cases (1.56%) had mixed mullerian carcinoma and 08 cases
(1.56%) had endometrium carcinoma extension into
myometrium. (Table 2)
Table 2 Myometerial changes in the hysterectomy
specimens

Figure 2 Type of hysterectomy procedures

S no

Myometerial changes

Preoperative clinical diagnosis was available in 512cases
(99.61%). The most common indication for which
hysterectomy was done was pelvic inflammatory disease
(206, 40.08%). Other indication included were prolapse (133,
25.88%), fibroid (90, 17.51%), DUB (57, 11.09%), ovaraian
cyst/carcinoma (15, 2.92%), Endometriun carcinoma
(7,1.36%), Cervical carcinoma (3, 0.58%), Periparutum

1.
2.
3.
4.

Normal
Leiomyoma
Adenomyosis
Atrophic
Endometrial carcinoma
extension
Mixed mullerian carcinoma
Ruptured uterus
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5.
6.
7.

No of
Cases
306
118
58
50

Percentage
(%)
59.53
22.96
11.28
09.73

08

1.56

08
01

1.56
0.19

Histopathological Evaluation Of Hysterectomy Specimens In A Tertiary Care Hospital A Three Years Retrospective Study
Majority of the patients’ hysterectomy sample showed
chronic cervicitis 498 (96.89%). 01 case of extension of
endometrial carcinoma into cervix was reported. Other
cervical pathology encounted in shown in table 3.
Table 3 Cervical changes in the hysterectomy specimens.
S no

Myometerial changes

No of Cases

1.
2.
3.
4.
5.
6.
7.
8.

Chronic cervicitis
Squamous metaplasia
Nabothian Cyst
Carcinoma Cervix
Cervical Polyp
Moderate dysplasia
Mild dysplasia
Cervical fibroid
Endometerial carcinoma
extension
Severe dysplasia

498
40
18
06
05
04
04
02

Percentage
(%)
96.89
7.78
3.50
1.17
0.97
0.78
0.78
0.39

01

0.19

00

0.00

9.
10.

The final pathological diagnosis confirmed the clinical
diagnosis in majority of the cases, ranging from leiomyoma to
carcinoma.
Correlation
of
clinical
finding
with
histopathological finding was 92.8% but it was 100% in cases
of carcinoma.

DISCUSSION
Hysterectomy in our study was performed for varied
indication from benign to malignant. Its prevalence in our
study was 15%. A study done in Pakistan concluded that
hysterectomy rate was 6.6/1000.[7] A study done in Zaria
stated that the incidence of hysterectomies ranges from 14.3%
to 22.7%.[5]

The ovaries and fallopian tubes were histologically
unremarkable in most of the cases. The most common ovarian
lesion seen was simple cyst [one ovary; 19 (12.50%) and in
other ovary 03(04.76%)] as shown in table 4. Most common
fallopian tube lesion observed was hydrosalpinx [one
fallopian tube; 19 (11.73%) and in other fallopian tube; 04
(05.88%)]. (Table 5)

Hysterectomy is a most common and successful operation
done for patient satisfaction and to relief symptoms. It also
provides definitive cure to many diseases involving uterus as
well as adnexae like fibroids, dysfuntional uterine bleeding,
adenomyosis, endometriosis, pelvic inflammatory disease,
pelvic organ prolapse and malignancy. Histopathological
examination of hysterectomy specimens has been carried out
for legal, ethical, diagnostic and therapeutic significance.
Removal of a normal uterus usually indicated and permitted
in the treatment of ovarian, fallopian tube and vaginal cancer,

Table 4 Histopathological changes in the ovaries
S no
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Histopathological changes in
the one sided ovary
Normal ovary
Simple cyst
Corpus leuteal cyst
Follicular cyst
Haemorrhagic cyst
Serous cystadenoma
Mucinous cystadenoma
Teratoma
Serous cystadenocarcinoma
Granular cell tumour
Endometriosis
Serous borderline cystadenoma
Fibroma
Dysgerminoma
Mucinous cystadenocarcinoma
Mixed germ cell tumour
Total

No of
Cases
85
19
12
09
07
05
04
03
02
01
01
01
01
01
01
00
152

Percentage
(%)
55.93
12.50
07.89
05.92
04.60
03.28
02.63
01.97
01.32
0.66
0.66
0.66
0.66
0.66
0.66
00
100

Histopathological changes in
the other sided ovary
Normal ovary
Simple cyst
Corpus leuteal cyst
Follicular cyst
Haemorrhagic cyst
Serous cystadenoma
Mucinous cystadenoma
Teratoma
Serous cystadenocarcinoma
Granular cell tumour
Endometriosis
Serous borderline cystadenoma
Fibroma
Dysgerminoma
Mucinous cystadenocarcinoma
Mixed germ cell tumour

No of
Cases
58
03
00
00
00
01
00
00
00
00
00
00
00
00
00
01
63

Percentage
(%)
92.06
04.76
00
00
00
1.59
00
00
00
00
00
00
00
00
00
1.59
100

Table 5 Histopathological changes in the fallopian tube
S no
1.
2.
3.
4.
5.
6.

Histopathological changes in
the one sided fallopian tube
Normal
Hydrosalpinx
Haematosalpinx
Salpingitis
Pyosalpinx
Fimbrial cyst
Total

No of
Cases
129
19
07
03
02
02
162

Percentage
(%)
79.63
11.73
04.32
01.86
01.23
01.23
100

Histopathological changes in
the other sided fallopian tube
Normal
Hydrosalpinx
Haematosalpinx
Salpingitis
Pyosalpinx
Fimbrial cyst

Table 6 Comparison between present study and references
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No of
Cases
62
04
02
00
00
00
68

Percentage
(%)
91.18
05.88
02.94
00
00
00
100
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pelvic inflammatory disease, endometriosis, DUB, pelvic
organ prolapse, pelvic pain and pelvic tuberculosis.[6]
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Abstract: Background & objective: The main purpose of this study was to analyze the effects of training
and specificity on the oxygen uptake using bicycle ergometry and to see if aerobic exercise can increase
cognitive processing speed by using reaction time. Methods: VO2max and Reaction time of 31 national
level runners was compared with that of 31 controls. Runners were subdivided into two groups, group A
(>2yrs & < 3yrs of training) and group B (>3yrs & < 10yrs of training).Correlation of VO2max with Audio
Visual Reaction Time was done. Results: VO2max was found to be higher for runners and was statistically
significant. Among runners VO2max was higher for group B players (seniors) and was statistically
significant. Correlation analysis has shown negative correlation of VO2max with reaction time with
statistically significant value for Click (Audio), Red and Green color in runners, Click (Audio) and Yellow
color in controls. Interpretation & conclusion: Improvement in VO2max by regular practice will ultimately
improve reaction time in turn improving the cognitive processing, speed and sports performance.
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Introduction:
Sports are organized at competitive levels since
ancient times. In India the scientific community
has recently started contributing towards
upliftment of an athlete. But still looking at the
vast sporting population, this contribution
appears to be meager.
VO2max refers to the highest rate that
tribute to success at the elite level 1 Aerobic
power is the maximum capacity of an
individual's body to transport and utilize oxygen
during incremental exercise, which reflects the
physical fitness of the individual. Aerobic power
depends on the ability of tissues to use oxygen
to breakdown metabolic fuels and the
combined abilities of various systems
(pulmonary, cardiac, vascular, and cellular) to
transport oxygen from the air to mitochondria 2.
VO2max has been interpreted as a measure of the
maximal capacity of the cardiorespiratory
system to acquire oxygen, circulate it to
working muscle, where muscle can extract and
utilize oxygen in mitochondrial respiration to
Int J Basic Appl Physiol., 6(1), 2017

meet the energy needs of muscle contraction.
The measure of VO2max has therefore been
invaluable in quantifying endurance fitness and
the status of the cardio-respiratory and
muscular systems for all individuals ranging
from the athlete to the sedentary and diseased
3
. Maximal oxygen uptake (VO2max) is widely
accepted as the single best measure of
cardiovascular fitness and maximal aerobic
power. The major physical fitness components
which have greater influence on the
performance of runners are cardiorespiratory
endurance, body composition, flexibility, agility,
quickness and muscular strength. The VO2max
estimation is an important component of
cardiorespiratory endurance which is useful in
determining a person’s capacity to sustain highintensity exercise for longer than 4 to 5 minutes
4
.The best indicator of aerobic work potential is
the maximal oxygen consumption Aerobic
adaptation is highly dependent on training
characteristics (sports specificity) 5.
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Reaction time is defined as interval of
time between presentation of stimulus and
appearance of appropriate voluntary response
in a subject6 the reaction time is often
overlooked and usually underestimated
element in the selection of athletes for different
sports. In sports and games, in which
movements of a participant are conditioned by
signals, by movements of opponents, or by
motion of the ball, reaction time is of great
importance. A sprinter who can start faster than
other contestants; a baseball catcher who can
react faster to the change in the direction of the
motion of the ball; a ping pong player who is
always in the right place at the right time- all
have a definite advantage over slower reacting
men7 . Since performance of an athlete is
directly linked with duration of reaction time,
athletes and coaches are starting to realize
importance of reaction time in sports
performance. Because of this realization,
research is necessary to scientifically show
athletes and coaches the effect of reaction time
on their sports performance so that it will be
useful to screen a large population for physical
fitness. The study of relation of the reaction
time to motor skill performance in sport is not
new, but in the past not much attention was
given to elite athletes 7. Reaction time
measurement is an indirect index of processing
capability of central nervous system and simple
means of determining sensory motor
association and performance of an individual 8.
This study is aimed to know the effect
of training on aerobic capacity, there are
number of published articles on circulatory &
ventilatory response to exercise and effect of
training on improvement of performance, but
the number of studies directed towards
influence of physical fitness on performance
appears sparse. Further there are no studies
conducted in this region with respect to VO2max
measurement amongst runners. Moreover
none of the researchers have done any study on
the correlation of VO2max with reaction time in
runners. Hence, this study was undertaken to
define and interpret the possible aerobic
Int J Basic Appl Physiol., 6(1), 2017

endurance status, quickness, and finding out
the fitness levels and to help them out with
some valuable suggestions to improve the
performance and prepare runners to
international levels. Also to encourage those
who are already endowed with these
capabilities.
This research is the most
comprehensive and systematic of its kind,
identifying the minimum set of variables that
holistically and meaningfully assess VO2max and
reaction time in runners of Indian scenario.
Methods :
The present study was conducted
between January 2010 and December 2010.
Study Design: Cross-sectional study.
Method of Data collection
Source of Data: In the present study the data
was collected from the runners (National &
State level players) practicing regularly at
district stadium.
Sample size : Based on universal sample size all
the runners aged 16-25 yrs of Belgaum city who
are eligible were enrolled at the time of data
collection and available number of players who
fit into the inclusion criteria were 31. For
comparison, age (16 – 25 yrs) and sex matched
individuals were enrolled. Selection was done
using random number table. Data collection
was done from the month of July to December
2010.
Inclusion Criteria:
1. All the runners practicing for a
minimum period of 2 years and who
were in the age group of 16-25yrs.
2. Individuals of age and sex matched
participants coming from same region
who have not undergone any sort of
athletic training or carrying out regular
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exercise were selected randomly in
comparative group.
Exclusion Criteria:
1. Subjects
with
respiratory,
neuromuscular, cardiac, endocrine
disorders in study subjects &
comparative group.
2. Comparative group who were doing
regular physical exercise, meditation
and undergoing physical training.
List of runners was obtained from the stadium
and the coach information about their practice
schedule, number of players, and their
availability was taken from the coaches.
Permission was obtained from the Assistant
Director, District stadium, Belgaum to carry out
the intended study on the players. The study
was approved by the Ethical and Research
Committee of the institution.
After finding the suitability as per
selection criteria, the players were selected for
the study and briefed about the nature of the
study and written informed consent was
obtained from them.
Descriptive data of the participant’s
age, medical history, training schedule
regarding number of years of practice, number
of days in a week, number of hours per day, etc
were obtained by interviewing the participants.
The sports participants were subdivided
into two groups depending on number of years
of training. Group A consisted of runners with
>2yrs and ≤ 3 years of practice and Group B
consisted of the senior players with > 3 years
and < 10 yrs of training 9,10. All the players
participated in consistent training. On an
average practices were held for four to five
hours per day, six times per week. Throughout
the year, apart from running practices, all
participants were involved in additional
sessions of strength training and conditioning,
speed, and stretching both pre-season and
during the competitive season. Both groups had
been exposed to similar training regimens.

Int J Basic Appl Physiol., 6(1), 2017

Cardiorespiratory endurance 11,12
This test was done on Bicycle ergometer to
calculate the most accepted criterion- VO2max
(maximum oxygen uptake) by using Astrand
Nomogram which is commonly used Bicycle
ergometer exercise stress test used to estimate
cardiovascular fitness.
After recording the resting pulse rate
the player was given a warm up ride for 1 to 2
min without any load, performers were then
asked to pedal the bicycle at a constant speed
of 50 revolutions per minute with a load of
2kgs. At the end of every min pulse rate was
noted using pulse oxymeter. The subjects were
asked to continue the work for a minimum of
6mins. If the subject was able to perform this
exercise then the load was gradually increased
by half kg and so on. The steady pulse rate
which was achieved at 5th and 6th min is noted,
if the pulse rate differed by more than 5
beats/min at the end of 5th and 6th min then the
exercise was prolonged for 1-2mins more until
steady state was achieved. The average of last
2mins was designated as maximum heart rate
at that load.
VO2max was estimated by using Astrand’s
nomogram. Correction of age factor was done
according to the table and multiplied by VO2max
score which gave us the value of VO2max (L/min).
VO2max (ml/kg/min) = VO2max (L/min) X
1000
Body weight
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Astrand nomogram
Reaction time: The apparatus used in this study
was the portable research reaction timer with
two response choices latest manufactured in
March 2010 and was purchased from Anand
agencies, Pune, which can measure Auditory
Reaction Time (ART) and Visual Reaction Time
(VRT)
Specifications of reaction timer:
1. Inbuilt chronoscope – 4 digit chronoscope
with least count of 1/1000 seconds.
2. It works on – 230 volts AC 13
After familiarizing the subject with the
instrument and after repeated practice,
Auditory Reaction Time (in msec) for Beep tone
and Click was determined for both right and left
hand. The procedure was repeated for three
times and three readings which appeared on
the display were noted. The least reading of the
three was taken as subject’s best auditory
reaction time and was recorded in the subject’s
right hand as it was the dominant hand. The
inter stimulus interval was randomly adjusted
between 5-10 seconds. The same procedure
was followed for determination of visual
reaction time (in msec) for Red and Green
stimuli using both hands.
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Statistical analysis was done using SPSS
16.0. Mean and standard deviation for VO2max
was calculated and difference between mean of
the two groups was tested using unpaired ‘t’
test, where significance of the P value was <
0.05. Pearson Correlation analysis was done for
reaction time with VO2max and is significant at
the 0.05 level.
Results:
Table 1 and graph 1 shows the comparison of
cardiorespiratory fitness between runners and
controls. VO2max – maximum oxygen uptake
mean was higher for group runners and was
statistically significant.
Table 2 and graph 2 shows the comparison of
cardiorespiratory fitness among the two player
groups. VO2max – maximum oxygen uptake mean
was higher for group B players (seniors) and
was statistically significant.
Table 3 and graph 3 shows correlation between
VO2max and Reaction time where correlation is
significant with Click, White and red color at the
level of 0.05 & 0.01 respectively.
Graph 4 shows correlation between VO2max and
Reaction time where correlation is significant
with Click and Yellow color at the level of 0.05
respectively.
Table 1; Comparison of Cardiorespiratory
fitness between runners & controls
Runners
Controls
VO2max
59.3±12.47
30±5.92
(ml/kg/min)
(*) p value significance<0.05

p
0.000*

Table 2; Comparison of Cardiorespiratory
fitness between two groups:

VO2max
(ml/kg/min)

Group A

Group B

p

48.3±7.71

66.3±9.57

0.00*

(*) p value significance<0.05
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Table 3; Correlation of VO 2max with reaction
time of runners and controls

VO2 max(ml/kg/min)
70

VO 2max
VO 2max
with
with
reaction
reaction
time of
time of
runners
Controls
Click (ms)
-.497**
-.405*
Tone (ms)
-.268
-.220
White(ms)
-.404*
-.310
**
Red(ms)
-.500
-.258
Yellow(ms)
-.342
-.408*
Green(ms)
-.270
-.327
**. Correlation is significant at the 0.01 level
*. Correlation is significant at the 0.05 level

60
50
40
VO2 max(ml/kg/min)
30
20
10
0
Group A

Group B

Graph no : 3, Correlation of VO2max with Click,
red and white in Runners.

Graph No: 1, Comparison of Cardiorespiratory
fitness b/w runners & controls
VO2 max(ml/kg/min)
70
60
50
40
VO2 max(ml/kg/min)
30
20
10
0
Runners

Controls

Graph No: 2, Comparison of Cardiorespiratory
fitness b/w two groups
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Graph no : 4 Correlation of VO2max with Click
and yellow in controls.

Discussion:
We have, first, to underline that we
have focused this investigation on national and
internationally elite runners which are, by
definition, few in number and we have got
significantly higher VO2max in more trained
runners and in comparison with controls the
mean value is greater for runners.
Capability of an organism to release higher
quantities of energy during the period of time
allows elaborating more intensive physical
activities. This seems very important to majority
of athletes and, what is more, it could be even
decisive for one’s championship level. It is
generally agreed that aerobic capability is best
reflected on the cardiopulmonary function and
other components of oxygen transport
capacity14 Persons possessing higher values of
maximal oxygen uptake (VO2max) have the
capacity to yield larger amounts of energy and
Int J Basic Appl Physiol., 6(1), 2017

are capable of performing better in athletic and
other field activities. Determination of VO2max is
thus one of the important criteria to assess the
oxygen
transport
system,
or
the
15
cardiopulmonary efficiency
The physical
limitations that restrict the rate at which energy
can be released aerobically depend upon the
chemical ability of the muscular tissue system
to use O2 in breaking down fuels and the
combined ability of cardiovascular and
pulmonary systems to transport the oxygen to
the muscular tissue system. Therefore
measurement of O2 consumption is actually a
measure of aerobic fitness 16
Rise in aerobic power with training is
just as rapid as its fall without it, and most of
the Improvements in VO2max occur within three
weeks of beginning intense (3-4 times a week,
moderate to high intensity) cardiorespiratory
training. In addition, once the desired VO2max is
achieved, it is possible to maintain it by
reducing the frequency and maintaining the
intensity of training 3. It is reported by many
investigators that the magnitude of work done
determines the rate of decrease of heart rate
during recovery and the recovery heart rate at
the beginning of recovery is strongly influenced
by the heart rate during work and VO2max but
the influence of these parameters on recovery
heart rate decreases as the recovery progress(17)
It was assumed that if some benefit could occur
as a result of resistance training, one of the
following areas known to influence endurance
performance would likely be affected: VO2max,
Lactate threshold, running
economy, or
anaerobic
factors/neuromuscular
characteristics1 In world class athletes, lactate
threshold typically occurs at 70-80% VO2 max.
In untrained individuals it occurs much sooner,
at 50-60% VO2 max. In general, if two athletes
have the same VO2max value but one has a
higher lactate threshold, the one with the
higher lactate threshold will more than likely
perform better than the other in endurance
events. Therefore, the speed at which an
athlete reaches their lactate threshold is an
additional important training indicator versus
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VO2max value alone 18 Research indicates that
aerobic training can increase VO2max 15-20 %
with training. The biochemical and metabolic
adaptations that occur with endurance training
are an increase in glycolytic enzymes (LDH, PDH,
PFK), beta oxidation enzymes (acyl carnitine
transferase), as well as increases in citrate
synthetase in the TCA cycle. The primary benefit
of these physiological changes is due to a
greater use of fatty acids via beta oxidation for
metabolic energy, thus reducing the demand
for glycogen via glycolysis. This in turn will
provide a "glycogen sparring" effect, therefore
prolonging the time it takes to fatigue during
strenuous exercise. Aerobic group has a
different recovery pattern because with aerobic
training concentrations of aerobic enzymes
increases, mitochondrial number, size and
surface area and myoglobin content increases
all contributing to improved oxygen extraction
by muscle Aerobic training also results in
increased muscle blood flow, which is
accomplished through elevated cardiac output,
increased capillarisation of muscle tissue and an
improved ability to vasodilate. Oxygen delivery
in the endurance trained athlete is further
improved by increases in blood volume and
total hemoglobin volume. Together these
enhancements results in an increased rate of
VO2 during high intensity exercise and
decreased time to reach peak VO2 during
exercise. Moreover, the enhanced ATP/PCr
stores and elevated myokinase and creatine
concentration, results in an ability to supply
more energy through the phosphagen and
aerobic systems, thus decreasing the reliance
on anaerobic glycolysis. With reduced anaerobic
glycolysis during exercise, less energy is
required during the recovery period to rid the
muscle of H+ and lactate, potentially hastening
the recovery process. Other training effect seen
in aerobically trained individuals may improve
temperature regulation during and after
exercise. Thus it appears that the metabolic and
circulatory adaptations associated with high
levels of aerobic power should facilitate faster
recovery from high intensity exercise 19, 20, 21
Int J Basic Appl Physiol., 6(1), 2017

Audio-visual reaction time is the time
taken by an individual to react to an auditory or
visual stimulus respectively. It can be of crucial
value in activities like driving and is an
important quality of a sportspersons.22 In the
present study Auditory and visual reaction
times were significantly less in runners than in
controls. These changes are due to the effect of
training in the runners. Also among senior
players there was a significantly lower reaction
time. Reaction time is a crucial factor in
deciding success in many sports. The quickness
of response depends on the integrity of cell
communication, sensory perception, central
processing and motor response. The significant
decrease in reaction time (auditory and visual)
in athletes can be explained on the following
basis: improved concentration and alertness,
arousal induced as a result of exercise which
supports alertness to external environmental
stimuli in highly trained athletes. The effects of
exercise on arousal could be linked to
neurophysiological changes such as level of
plasma catecholamines with exercise duration
or intensity.23
Increased amount of blood flow in the
brain results in improvements in cognitive
functioning due to increased supply of
necessary nutrients, such as oxygen and
glucose. 24 Improvement in VRT (Visual reaction
time) over a period of time with practice was
displayed in this study and supported the
hypothesis. Reaction time in specific
movements improves as a result of extensive
practice of those concerned movements.24 Tripp
claims that practice reduces decision time by
eliminating incorrect decisions and enables the
correct decision to be made more efficiently.25
Due to increase in level of participation
in specific events the reaction time tends to
decrease. If an act is practiced enough a
conditioned reflex may develop. For example, a
sprinter may develop conditioned reflex to a
pistol shot. Similar examples could be given in
connection with numerous other performances
and skills of different games and sports.
Therefore reaction timeimproving training
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sessions have to be held for athletes to develop
their fine motor skills 24, 25
Reaction times are widely used to
evaluate
neuromuscular-physiological
responses in sports.26 Reaction time is an
important parameter for sports person’s
quickness and their performance. Improvement
in reaction time will ultimately improve sports
person’s performance. Hence sports persons
have to practice regularly to improve their
reaction time and sports performance.27
In a study done by Kaur et al they
concluded that the reaction time is a good
indicator of performance in sports as the
athletes performed better with reaction time
tasks.28 This study goes in hand with the study
done by Brisswalter et al which states that
physical exercise will decrease the reaction
time. 29 As exercise physiologists, our main aim
is to improve the speed, skill and performance
of the athlete. The above evidences suggest
that speed and performance of an activity can
be improved with faster reaction time to a
stimulus. From the above findings of the study,
faster reaction times can be achieved by
providing repeated auditory stimuli and with
adequate periods of rest between the stimuli. A
performance enhancing program can look like
this: - Exposure to adequate auditory stimuli,
repeated exposure to stimuli during practice,
adequate periods of rest between practices.24 It
can thus be concluded that RT is related to
sprinters' mental activity and must be
considered evidence of their racing strategy.30
None of the studies directly gives the
relationship of VO2max with reaction time. In our
study there is a negative correlation with click,
red and white reaction time and is statistically
significant for runners and same way for click
and yellow color in controls, which suggests the
higher aerobic capacity with lesser reaction
time after the training. Right handed reaction
time was better than left hand even tough very
slight difference was there between right and
left hand.
Study done by M. Collardeau et al
suggests that an increase in arousal induced by
Int J Basic Appl Physiol., 6(1), 2017

a prolonged exercise improves simple reaction
time performance.31 Few studies conclude that
improvements in neuromuscular parameters
were achieved without impairment in maximal
oxygen uptake, showing no changes in VO2max,
although the volume of the endurance training
was somewhat reduced 32, 33, 34 Study done by
Peiffer tells that recent evidence proposes
increase in aerobic fitness through regular
physical activity which are essential to sustain
cognition and acute aerobic exercise of
moderate and vigorous intensities can improve
executive function processes in older women
who possess a high level of fitness.35
Conclusion:
In the current study, endurance training has
improved the aerobic capacity in runners as
compared to controls. As an effect of training
there is an increase in VO2max and whoever has
got more VO2max they have got less reaction
time.
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ABSTRACT
Ovarian cancer accounts for 6% of all cancers among women.
The majority (85–90%) of malignant ovarian tumors are epithelial. Transitional cell carcinoma (TCC) has been described as a
primary ovarian carcinoma in which definite urothelial features
are present, but no benign, metaplastic, and/or proliferating
Brenner tumor can be identified. It accounts for 1 to 2% of all
ovarian tumors. Bilateral involvement is still rare. It is reported
to be chemosensitive and has better prognosis than other types
of common epithelial tumors of the ovary. Here we report a rare
case of bilateral TCC of the ovary managed by staging operation, followed by postoperative chemotherapy.
Keywords: Bilateral, Malignant tumor, Ovary, Transitional cell
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INTRODUCTION
Transitional cell carcinoma (TCC) of the ovary is a recently
recognized subtype of ovarian surface epithelial cancer.
It was first defined by Austin and Norris.1 In addition to
not having a benign Brenner tumor component, TCC lacks
the prominent stromal calcification. The true incidence of
TCC of the ovary remains unknown. Patients with TCC
have better prognosis compared with patients with all
other types of ovarian carcinomas following cisplatinbased chemotherapy.

examination, she had ascites. Abdominal ultrasound and
computed tomography showed bilateral ovarian masses,
suggestive of ovarian malignancy. There was no evidence
of abnormal lymphadenopathy. Urinary bladder was
normal. Her routine investigations were within normal
limits. Peritoneal fluid analysis was negative for malignant cells. Total abdominal hysterectomy, bilateral salphingo-oophorectomy, and infracolic omentectomy were
performed. Uterus with cervix measured 6 × 4 × 2.5 cm.
Cut section showed patent endocervical canal with
uterine wall measuring 2 cm. The left ovary measured
8 × 7 × 4 cm and the right ovary 4 × 3 × 2 cm. Cut section
showed solid and cystic areas (Fig. 1). Microscopically,
endometrium showed proliferative phase, myometrium
adenomyosis and cervix, and chronic nonspecific cervicitis with papillary endocervicitis. Both the ovarian
masses showed similar features – papillae lined by
malignant transitional epithelium. The cytoplasm of the
cells was pale and granular. Nuclei were oval, vesicular,
and showed nucleoli (Fig. 2). Search was made for benign
Brenner component, which was not evident. Omentum
did not show any malignant deposits. A diagnosis of TCC
involving both ovaries was given, with International Federation of Gynecology and Obstetrics staging of stage Ib,
grade III. The patient was referred to the oncology center
for chemotherapy.

DISCUSSION
Transitional cell carcinoma of the ovary is a recently
recognized subtype of ovarian surface epithelial cancer.

CASE REPORT
A 44-year-old woman presented with gradual abdominal
distension and loss of weight of 6 months duration. On
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Fig. 1: Cut section of both ovarian masses showing solid and
cystic areas

Journal of South Asian Federation of Obstetrics and Gynaecology, April-June 2017;9(2):195-196

195

Hema B Bannur et al

Fig. 2: Photomicrograph showing blunt papillae lined by malignant
transitional epithelium (hematoxylin and eosin stain; 200×)

These tumors are rare and account for 1 to 2% of all
surface epithelial tumors of the ovary. Ovarian tumors
containing cells with transitional cell morphology are
recognized in the 1990 World Health Organization classification and include benign Brenner tumor, borderline
and malignant Brenner tumor, and TCC.2 Karnezis et al3
reported transitional cell-like growth in 10 tumors (14%)
out of 71 ovarian endometroid carcinoma, but did not
appear to independently affect patient outcome. Common
presenting symptoms of TCC of ovary are abdominal
pain, abdominal swelling or distension, and weight
loss. Occasionally, uterine bleeding, back pain, bowel, or
urinary symptoms can occur. Microscopically, it shows
undulating, diffuse, insular, and trabecular growth patterns.4 Our case showed large blunt papillae, which was
also observed by Eichhorn and Young5 in 63% of their
cases.
Primary TCC of ovary needs to be differentiated from
metastatic TCC from urinary bladder. Logan et al2 used
urothelial markers to distinguish between these two.

196

Transitional cell carcinoma of the ovary was cytokeratin
(CK)20 −ve, uroplakin III (URO III) −/+, Wilm’s tumor
protein (WT1) +, while invasive TCC of bladder metastatic
to ovary was CK20 +, URO III +/−, and WT1−. Austin
and Norris1 have concluded that ovarian TCC arises from
the pluripotent surface epithelium of the ovary and from
cells with urothelial potential, rather than from a benign
or proliferative Brenner tumor precursor. Cancer antigen
125 was positive in all malignant Brenner tumors and
TCCs but not in benign and borderline tumors. Surgical
resection is the primary therapeutic approach, and patient
outcome after chemotherapy is better than for other types
of ovarian cancer.6
Here we report a rare occurrence of primary TCC
involving both the ovaries. Extensive literature search
did not reveal reports of bilateral involvement.
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ABSTRACT
Cysticercosis is the common tropical disease. It is usually present as a neurocysticercosis or intramuscular lesion, rarely may it present in
subcutaneous tissue in the adult age group. Prevalence of asymptomatic subcutaneous nodules in India is 12.9-38%. Subcutaneous nodule is
usually occur as a part of the disseminated cysticercosis or as an isolated features. Here, we report a 45 year old male presenting with cyst over
right chest wall but otherwise asymptomatic. A clinical diagnosis of epidermal cyst was made. Surgical excision was performed. Diagnosis
of cutaneous cysticercosis was made by biopsy of subcutaneous nodule and patient was started on treatment.
Keywords: Subcutaneous Cysticercosis, cystic mass, chest wall

Introduction

Subcutaneous Cysticercosis is a tissue infection caused
by Cysticercus cellulose, a larval form of the tape
worm Taenia solium. .[1] Humans acquire cysticercosis
through fecal-oral contamination with T. solium eggs from
tape worm carriers. Cysticercosis can occur anywhere in
the human body, but it is more common in the brain and
skeletal muscles and uncommonly in subcutaneous tissues.
It presents as asymptomatic subcutaneous nodules with
prevalence of 12.9-38% in India.[1] We here present a case
of isolated subcutaneous cysticercosis without involvement
of any other site.

Case Report

A 45 years male from Karnataka presented with an
asymptomatic cyst over the right chest wall since 4 months.
Patient was otherwise healthy without any systemic sign
and symptoms. He was a farmer by occupation and lives
in a lower middle income group. He consumed mixed diet.
Physical examination revealed one subcutaneous nodule
over right chest wall just below the nipple in the mid
clavicle wall. This nodule was well defined, non tender,
firm, mobile with a smooth surface and measure 2 × 2cms.
Other system examinations were unremarkable. A clinical
differential diagnosis of epidermal cyst was given.
A complete blood count revealed hemoglobin- 13 g/dl, red
blood cells - 6.5 million/cc, , white blood cells - 7500/cc,
neutrophils - 65%, lymphocytes - 30%, eosinophils - 3%,
monocytes - 2%, platelet count – 2 lakh/cc, peripheral
Smear: normocytic, normochromic blood picture . Serum
biochemistry was also normal (fasting blood glucose-

98mg/dl, blood urea - 28 mg%, serum creatinine – 0.8
mg/dl, serum sodium -137 mmol/L, serum potassium-4.2
mmol/L, serum calcium- 1.1 mmol/L).Stool examination
was negative for ova & cyst and complete urine examination
was within normal limits. Chest X-ray and ultrasonography
abdomen were normal.
The lesion was surgically excised under general anesthesia
and sent for histopathological examination. Specimen was
received in Department of Pathology. On gross examination,
it was a single, cystic, gray white lesion measuring 2 × 1.8 ×
0.5 cms. Cut surface contain clear watery fluid and showed
a gray white cystic cavity. (Figure 1)
On microscopic examination, the excised tissue showed
a cystic cavity containing a larval form of Taenia solium
showing cuticular layer, prominent sucker and translucent
hooklets. Structure of cysticercosis cellulosae typical has
duct-like invagination lined by homogeneous bilayered
eosinophilic membrane. Cyst wall and outer fibrous tissue
was thrown in multiple papillary projections. (Figure 2a,
2b and 2c)
Patient was advised other investigation to rule out
involvement of other organs by the disease. CT scan
brain and Fundus examination was done which confirmed
absence of disease in the respective sites. Patients was
started on Albendazole 200 mg TDS for 30 days. Six
month follow up showed no recurrence.

Discussion

Campbell and Thomson in 1912 , reported the first case
of cysticercosis involving the skin in India. 1 Cysticercosis
is a global problem mainly in the developing countries. It

This work is licensed under the Creative commons Attribution 4.0 License. Published by Pacific Group of e-Journals (PaGe)

C-19

AABS; 4(2): 2017

Fig. 1: Cut surface showed a cystic lesion containing clear
watery fluid. It was a uniloculated, thin-walled cyst.

Fig. 2a: Structure of larval form of Taenia solium,
Cysticercus cellulose, showing cuticular layer, prominent
sucker and translucent hooklets. (H&E at 10X ).

Fig. 2b: Duct-like invagination lined by bilayered
eosinophilic membrane (H&E at 10X ).

Fig. 2c: Photograph showing caudal end of larva lined by
acellular, homogeneous eosinophilic membrane (H&E, 40X)

has been eradicated from most of developed countries but
it’s still in Central and South America, South Asia, India
and China. 50 million people in world are infected with
the taeniasis/cysticercosis complex and 50,000 die from
cysticercosis annually. Most infected individuals are aged
between 20–50 years. 2

to be more prevalent in the North India especially Bihar,
Uttar Pradesh and Punjab because of high consumption of
pork and low standard of living. State of Kerala has only
few cases of cysticercosis probably due to the high level
of education and standards of hygiene. In Jammu and
Kashmir, as a Muslim majority State due to prohibition
of pork consumption by religion results in low incidence
of cysticercosis.3

In India, because of disparities within the country in
geography, ethnicity, religious rituals, income, standards
of living, food habits, personal hygiene and level of
education, which influence the disease burden and also lack
of systematic population-based studies, disease is under
reported. Consumption of pork is generally restricted to
the lower socio-economic strata. Cysticercosis appears
Annals of Applied Bio-Sciences, Vol. 4; Issue 2: 2017

Taenia solium has a complex two-host life cycle. Infection
is acquired by ingestion of eggs through contaminated
food, water or by autoinoculation. Incubation period varies
from months to years. In cysticercosis, humans are only
definitive hosts and pigs are the intermediate host. Both
e-ISSN: 2349-6991; p-ISSN: 2455-0396
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humans and pigs can act as intermediate hosts and harbour
the larvae or cysticerci. Human’s harbour the adult pork
tapeworms in the small intestine and are the only source
of cysticercosis for pigs as well as for the other humans.
Infective eggs are detached from the adult tapeworm
and are passed in the feces. As a result of improper fecal
disposal, pigs consume the infected feces. Taenia solium
eggs matures into oncospheres and metacestodes and lodge
in the striated muscles and other tissues of pigs. These
metacestodes evolve into larvaes (cysticerci). When human
consume improper cooked infected pork, larvae evaginate
and adhere to the intestinal mucosa. Cysticerci invade the
intestine mucosa and enter the blood stream. Once they
enter the blood stream of humans, they can lodge in any
organ in the body such as the skeletal muscles, central
nervous system, eye and subcutaneous tissue. 4

Diagnosis of soft tissue lesions requires identification
of the Cysticercus cellulose, a larval form of the tape
worm Taenia solium in the tissue by histopathological
examination. Nigam JS et al reported a case of cysticercus
cellulose on a 27-year-old female patient presented with a
swelling on the right arm, by fine need aspiration cytology
(FNAC).They reported that aspiration of clear fluid in
palpable subcutaneous or intramuscular nodule is a strong
clue for the diagnosis of cysticercosis.5

Cysticercosis can occur anywhere in the human body,
but it has predilection for the tissue like nervous tissue,
eyes, skeletal muscles and subcutaneous tissues. Brain
is the most common location accounting for 60–90%
of all cases. 1 Other site includes tongue, buccal mucosa
etc. Involvement of the nervous tissue may cause severe
morbidity but involvement of the subcutaneous tissue
mainly causes cosmetic problems. Involvement of subcutaneous tissues often manifests as palpable subcutaneous
nodules. Neurocysticercosis usually present as recurrent
episodes of seizure, headache, focal neurological deficits,
chronic meningitis, psychological disturbances, dementia,
etc. Orbital cysticercosis may present as proptosis, diplopia
and even loss of vision. Cysticercosis of the muscles may
cause severe ache, pseudohypertrophy. 2

Cysticercosis of brain and skeletal muscle are relatively
common than it’s subcutaneous location. Therefore,
it should be considered as differential diagnosis of
subcutaneous swelling in the adult age group. Detail
medical examination of all proven cases should be carried
out , to rule out presence of parasite in any other site.
Cysticercosis is considered as a “biological marker” for the
social and economic development. Since, cysticercosis is a
preventable and eradicable disease, appropriate measures
like mass awareness, health education, better medical
facilities, identification & mass treatment of T. solium
carriers and restriction on sale of contaminated pork may
help to reduce the disease burden in the endemic areas.

A similar case of cysticercosis was reported by Siddewari et

al. Patient complaint of seizures with two subcutaneous
nodules one over left elbow and other over lateral aspect
of left thumb. On Magnetic resonance imaging brain, it
was suggestive of neurocysticerosis and biopsy of skin
confirmed the diagnosis of subcutaneous cysticercosis.1
Rajan A et al did a study on soft tissue cysticercosis. They
reported only 2 cases of subcutaneous cysticercosis out of
21cases which occurred in soft tissue. They reported
order of frequency of subcutaneous nodule is on upper
arm, abdominal wall, chest wall, eyes, and neck. 3

The treatment of cysticercosis depends on symptoms of
the patients and accessibility of lesion. For symptomatic
patients drugs like Praziquantel and/or Albendazole are
effective. Treatment of choice in solitary accessible lesion
is surgical excision.3

Conclusion
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ABSTRACT
Background: Thyroid Fine Needle Aspiration (FNA) has been widely used as a first line investigation to assess thyroid nodules, as it is
rapid, cost effective, safe and reliable. To bring uniformity and standardization in thyroid cytology reporting, “The Bethesda System for
Reporting Thyroid Cytopathology” (TBSRTC) was introduced and it is gaining acceptance. This study has been undertaken to evaluate the
reproducibility using TBSRTC system while reporting thyroid FNACs and to find out the utility of Bethesda system after correlating with
the histopathology.
Methods: A retrospective study was conducted in which 173 cases of thyroid aspirates were reclassified according to TBSRTC in to six
categories by cytologist.
Results: A total of 173 thyroid lesions were analysed. Category wise distribution of aspirates was Non diagnostic (ND) 9 (5.20%), Benign (BN)
145 (83.81 %), Follicular neoplasm (FN) 9 (5.20%), Follicular lesion of uncertain significance (FLUS) Nil, suspicious of malignancy(SM)
1(0.57 %) and malignant category 9 (5.20 %). Age and sex wise distribution was interpreted.Thyroid diseases were more prevalent in women
and most common age group affected was 3rd to 4th decade. Out of 164 lesions which were satisfactory for evaluation,120 (73.17 %) were
simple goitre , 15(9.14 %) were of thyroiditis, 6 (3.65%) were toxic goitre, 4 (2.43%) were thyroid cysts & 19 (11.57 %) were neoplasms
of which benign included 1 (0.6%) Hurthle cell neoplasm and 8 (4.87 %) follicular neoplasm. Malignant lesions were 8 (4.87%) papillary
carcinoma, 1 (0.6%) anaplastic carcinoma and 1(0.6%) medullary carcinoma.
Conclusions: It was observed that standardized nomenclature of the Bethesda system has brought much needed clarity in thyroid FNAC
reporting. Along with malignant category, the FLUS, FN and SM categories carry higher malignancy risk.
Keywords: Thyroid FNAC; Bethesda System;

Introduction

Thyroid nodule is a common clinical condition and nearly
85 to 90% of them are benign lesions. [1,2] Thyroid FNA has
been widely used as a firstline investigation to assess thyroid
nodules, as it is rapid, cost effective, safe and reliable.
[3]
It is important that cytology report is unambiguous
and clinically useful. It has been observed that thyroid
FNAC smears terminologies vary significantly from one
laboratory to other, sometimes from one cytologist to other
in the same institution. This is creating confusion in some
cases and has become an obstacle in sharing information
amongst different institutions.[4,5] This issue of terminology
related to thyroid cytology was addressed at National
Cancer Institute (NCI) which hosted “NCI thyroid
FNA state of the science conference” which led to the
formation of “The Bethesda System for Reporting Thyroid
Cytopathology” (TBSRTC).[6] The TBSRTC system is
presently being widely used in US and several European
Countries, and in India also it is gaining acceptance. This
study has been undertaken to evaluate the reproducibility

using TBSRTC system while reporting thyroid FNACs and
to find out the utility of Bethesda system as there is lack of
such data in this region.

Materials and Methods

Details of all the thyroid FNAC cases done from Jan 2009
to November 2014 in a tertiary care hospital were retrieved
from archives of cytology section. Experienced cytologist
with experience in cytology reporting and self learned
the different aspects of TBRTC, reviewed the slides. All
the clinical details and available radiological and thyroid
function test results which were noted down in the original
cytology request forms were provided to cytologist. The
FNA smears were reclassified in a double blinded fashion
into six categories as per TBSRTC.
The Six Categories are as below [7] a. Non diagnostic (ND); Smears were considered as
nondiagnostic when a thyroid FNA sample failed to
fulfill the recommended criteria for adequacy which
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are presence of a minimum of six groups of well
visualized follicular cells, with at least ten cells per
group, preferably on a single slide, absence of colloid
or only blood.

f.

Benign (BN); Lesions were classified into this
category if the smears showed features suggestive of
colloid nodule, multinodular goiter, thyroiditis, as well
as if the aspirate showed benign follicular cells only.

Result

c.

Follicular lesion of undetermined significance (FLUS);
smears that contain cells with architectural and/or
nuclear atypia that is not sufficient to be classified as
suspicious for a follicular neoplasm or suspicious for a
malignancy.

d.

Follicular neoplasm (FN)/Suspicious for follicular
neoplasm(SFN); Lesions were classified into this
category if they were having high follicular cellularity
with predominant microfollicle formations, scant
colloid. Lesions exhibiting Hurthle cells predominantly
were also included.

e.

Suspicious for malignancy(SM); Smears in this
category were mainly cellular with crowded
cell groups exhibiting nuclear and cytoplasmic
pleomorphism with some occasional single atypical
cells. In the context of suspicious papillary carcinoma
rare presence of nuclear enlargement, grooves,
overlapping and/or pseudoinclusions along with thick
colloid were considered suspicious.

Malignant (MGT); Lesions were classified into this
category if they were frankly malignant with type
specification. The spectrum of all the thyroid lesions
was classified as per the above six categories.

A total of 173 thyroid lesions were analysed and categorized
as per TBSRTC. Category wise distribution of aspirates
was Non diagnostic (ND) 9 (5.20%), Benign (BN) 145
(83.81 %), Follicular neoplasm (FN) 9 (5.20%), Follicular
lesion of uncertain significance (FLUS) Nil, Suspicious
of malignancy (SM) 1 (0.57 %) and Malignant category
9(5.20 %) (Table 1).
The various thyroid lesions in all the categories are
described in Table 2. The female to male ratio in our study
was 3.5 : 1. The youngest patient was 11 year female child
with simple colloid goitre. The oldest patient was 80 years
male patient with papillary carcinoma. Most common age
group affected with thyroid lesions was 3rd to 4th decade
and most common thyroid lesion was simple colloid
goitre which was most commonly seen in 3rd to 4th decade.
Least common age group affected was 71-80 years. Most
common lesion in 7th to 8th decade was colloid goitre with
cystic change as shown in Table 3. Most common thyroid
malignancy was Papillary carcinoma seen most commonly
in 6th to 7th decade. Most common Inflammatory thyroiditis
was Hashimoto’s thyroiditis. The most common thyroid
lesion in Pediatric age group was simple colloid goitre.

Table 1: Distribution of cases as per TBSRTC.
Bethesda Diagnostic category
I
Nondiagnostic or unsatisfactory (ND)
II
Benign (BN)
III
Atypia of undetermined significance (AUS) or Follicular lesion of undetermined significance(FLUS)
IV
Follicular neoplasm or Suspicious for follicular neoplasm(FN /SFN)
V
Suspicious for malignancy (SM)
VI
Malignant (M)
Total

Total
9 ( 5.20 %)
145 ( 83.81 %)
0
9 ( 5.20 % )
1(0.57 %)
9 (5.20 %)
173

Table 2: Distribution of cases as per TBSRTC
LESIONS
NONDIAGNOSTIC OR UNSATISFACTORY
BENIGN
Simple Colloid goitre
Colloid goitre with cystic change
Thyroid cyst
Toxic goitre
Multinodular goitre
Acute thyroiditis
Granulomatous thyroiditis
Lymphocytic thyroiditis
Hashimoto’s thyroiditis

TBSRTC Category
I

II
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Total
9 ( 5.20 %)
145 ( 83.81 %)
79
30
4
6
11
1
2
4
8
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LESIONS

TBSRTC Category

Total

III

0

ATYPIA OF UNDETERMINED SIGNIFICANCE OR FOLLICULAR LESION OF
UNDETERMINED SIGNIFICANCE
FOLLICULAR NEOPLASM OR SUSPICIOUS FOR A FOLLICULAR
NEOPLASM

9 ( 5.20 % )
IV

Follicular neoplasm

8

Hurthle cell neoplasm

1

SUSPICIOUS FOR MALIGNANCY
MALIGNANT
Papillary Carcinoma
Anaplastic carcinoma

V

1(0.57 %)
9 (5.20 %)
7
1

VI

Medullary carcinoma

1

Total

173

Table 3: Age wise distribution of thyroid lesions.
Age in years

Lesion

< 10

11- 20

21-30

31-40

41 - 50

51 -60

61-70

71 - 80

TOTAL

-

-

1

2

3

2

1

-

9

Simple Colloid goitre

-

4

16

24

15

14

6

-

79

Colloid goite with cystic change

-

-

4

9

7

5

3

2

30

Thyroid cyst

-

-

1

1

-

1

1

4

Toxic Goitre

-

-

1

1

2

2

-

6

Multinodular goitre

-

-

2

1

4

3

1

-

11

Acute thyroiditis

-

-

-

1

-

-

-

-

1

Granulomatous thyroiditis

-

1

-

1

-

-

-

-

2

Lymphocytic thyroiditis

-

-

2

2

-

-

-

-

4

Hashimoto’s thyroiditis

-

-

1

2

2

2

1

-

8

AUS / FLUS

-

-

-

-

-

-

-

-

0

Hurthle cell neoplasm

-

-

-

1

-

-

-

-

1

Follicular neoplasm

-

-

1

4

1

1

1

-

8

SUSPICIOUS FOR MALIGNANCY

-

-

-

-

1

-

-

1

Papillary Carcinoma

-

-

1

1

-

3

1

7

Anaplastic carcinoma

-

-

-

1

-

-

-

1

Medullary carcinoma

-

-

-

1

-

-

-

1

Total

0

5

30

51

30

17

4

173

NONDIAGNOSTIC OR
UNSATISFACTORY
BENIGN

FN / SFN

MALIGNANT
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Fig. 1: Smear shows abundant follicular epithelial cells
in macrofollicles against background of thick and thin
colloid suggestive of colloid goitre ( PAP stain – X 10).

Fig. 2: Smear shows cellular smears showing numerous
microfollicles with scanty colloid in the background.
(Giemsa stain – X 10).

Discussion

4). The various benign lesions (Class II) found in our study
were Simple colloid goitre, Colloid goitre with cystic
change, Thyroid cyst, Toxic goitre, Multinodular goitre,
Acute thyroiditis, Granulomatous thyroiditis, Lymphocytic
thyroiditis and Hashimoto’s thyroiditis. The class IV
included Follicular neoplasm and Hurthle cell neoplasm.
The malignant class VI included Papillary carcinoma,
Anaplastic carcinoma and Medullary carcinoma However,
percentage of BN is much higher accounting for 83% in
our study may be because of the fact that along with the
referral cases, our hospital caters to the needs of many
direct hospital visitors without reference. Like in general
population, benign lesions were maximum in our set up.
Percentage of FLUS category was less as per TBSRT
recommendations. Our study was compared with studies
by Parikh et al [10] , Uma et al [11] and Bhatta et al.[12] It was
found that most were benign lesions similar to all other
studies. However our study had similar Non-diagnostic
(ND) smears as study by Uma et al. The number of
follicular neoplasms/ Suspicious for follicular neoplasms
seen in our study is 5.2 % which is higher as compared all
other studies which reported around 3.2 %. The malignant
cases in our study is 5.2 % which varied widely from 2.5 %
to 11.1 % in various other studies.

Fine needle aspiration cytology is considered standard
diagnostic test for the diagnosis of thyroid lesions . There is
a lack of uniformity which is a big hindrance in interpreting
the reports of thyroid FNA. Institutional, personalized and
descriptive terminologies without proper categorization is
leading to confusion in the minds of treating physicians.
TBSRTC system was introduced after the Bethesda meeting
of cytopathologists, endocrinologists, surgical pathologists,
radiologists and surgeons to put in place, a universal
reporting system through which cytologists and physicians
could understand each other and could help in predicting
the prognosis by estimating the malignant potential of
the individual category.[7,8,9] An attempt was made in the
present study, to reclassify the 173 cases according to the
new proposed six tier diagnostic classification system in
reporting thyroid FNA results as Non diagnostic (ND) 9
(5.20%), Benign (BN) 145 (83.81%), Follicular neoplasm
(FN) 9 (5.20%),Follicular lesion of uncertain significance
(FLUS) Nil, Suspicious of malignancy (SM) 1 (0.57 %)
and malignant category 9(5.20). TBSRTC also assists in
calculating the malignancy risk for eash category which
is essential for treatment decision. Benign category was
maximum in our study similar to the other studies (Table
Table 4: Comparison to other studies
Lesions

Parikh et al

Uma et al 4

Bhatta et al

Our study

Non diagnostic / Unsatisfactory

19

22

-

9

Benign

207

381

77

145

8

14

3

9

FN / SFN
Suspicious for malignancy

-

-

-

1

Malignancy

6

17

10

9

240

434

90

173

Total
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Conclusion

Fine needle aspiration cytology is standard diagnostic
test for the diagnosis of thyroid lesions with a high
diagnostic yield, accuracy, sensitivity & specificity. Fine
needle aspiration cytology is a cost effective procedure
that provides specific diagnosis rapidly with minimum
complications. It was observed that standardized
nomenclature of the Bethesda system is more systematic
and brought much needed clarity in thyroid FNAC
reporting. Along with malignant category, the FLUS, FN
and SM categories carry higher malignancy risk. Close
follow up of the patients and surgical intervention option
has to be considered in FLUS, FN and SM categories.
However, a prospective study with large number of cases
for cytohistopathological correlation may be needed to
improve our understanding of these TBSRTC categories.
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Abstract:
INTRODUCTION: Diabetes is one of the most common noncommunicable diseases in the world.
There is an epidemic of diabetes in developing and nondeveloping countries. Treatment patterns
play a very important role in the control of blood glucose levels of the patient.
METHODOLOGY: A total of 520 type 2 diabetes mellitus patients in the area of Urban Health Centre,
Ashok Nagar, were interviewed with the help of a predesigned and pretested questionnaire. Data
were collected by house‑to‑house visit.
RESULTS: Out of the 520 participants, 264 were male and 256 were female. Oral hypoglycemic agents
were the most common modality of treatment used followed by a combination of oral hypoglycemic
agents and insulin. About 82 participants were not on any treatment and 18 participants were on
insulin exclusively.
CONCLUSION: Oral hypoglycemic agents are the most commonly preferred drugs. Insulin therapy
has some conservation among patients. Imparting health education and the importance of adherence
to treatment is of utmost importance in diabetes patients.
Keywords:
Treatment patterns, type 2 diabetes mellitus, Urban Health Centre

Introduction

D

iabetes is one of the most common
noncommunicable diseases. It is the
fourth leading cause of death in high‑income
countries, and there is substantial
evidence that there may be an epidemic
in economically developing and newly
industrialized countries.[1]
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An astounding 382 million people are
estimated to have diabetes, with a dramatic
increase seen in countries all over the
world. People who are socioeconomically
weak in every country carry the greatest
burden of diabetes. According to the recent
estimates, an increasing trend is noticed in
younger people developing diabetes, which
is worrisome for future generations.[2] There
were about 69.1 million people with type 2
diabetes mellitus in India in 2015.[3]
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Treatment modalities play a very important
role in controlling the glucose levels in
diabetes mellitus patients. There is a paucity
on the knowledge of various varieties of
treatment available.
Primary prevention and lifestyle
modifications still play a very important
role in the prevention of diabetes mellitus.
Diabetes is known to be associated with a
number of comorbidities and micro‑ and
macro‑vascular complication development
if the blood glucose levels are not in the
specified range. Hence, treatment and
lifestyle modifications play a very important
role in maintaining the blood glucose levels
within the specified range.

Objectives

The objective of this study was to know the
various modalities of treatment used by
How to cite this article: Prashant D, Kambar S.
Treatment patterns in type 2 diabetes mellitus: A
cross-sectional study. Indian J Health Sci Biomed
Res 2017;10:311-3.
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type 2 diabetes mellitus patients residing in the urban
area of Belagavi city.

Materials and Methods
a. Source of data: A total of 520 diagnosed type 2
diabetes mellitus patients residing in the area of
Urban Health Centre (UHC) Ashok Nagar, which
is the field practice area of the Department of
Community Medicine, Jawaharlal Nehru Medical
College, KLE University, Belagavi. The population
under UHC Ashok Nagar is 32,700[4]
b. Study design: A community‑based, cross‑sectional
study
c. Study period: 1st January 2015 to 31st December 2015.

Methodology
Inclusion criteria

All type 2 diabetes mellitus patients with comorbidities
were included in the study.

Exclusion criteria

Patients with type 1 diabetes mellitus and gestational
diabetes mellitus were excluded from the study.

Sampling method

The population under UHC Ashok Nagar is 32,700
which includes areas of Shiv Basav Nagar, Markandeya
Nagar, Nehru Nagar, Ashok Nagar, and JNMC college
area. A total of 520 type 2 diabetes mellitus patients who
reside in the area of UHC Ashok Nagar which includes
all the above‑mentioned areas were enrolled in the
study after obtaining written informed consent from the
study participants. Sociodemographic details and details
regarding the treatment patterns in type 2 diabetes
mellitus patients were collected using a predesigned
pretested questionnaire.

mean age of the participants was 59.3 ± 9.6 years with
a minimum age of 35 years and a maximum age of
85 years. Out of the total participants, 343 were Hindus,
94 were Muslims, 64 were Christians, and 19 belonged
to other religion [Tables 1‑3].
In our study, we noticed that 225 participants were
on oral hypoglycemic agents, 18 participants were
exclusively on insulin therapy, 195 participants were
on both insulin and oral hypoglycemic agents, and 82
participants were not on any kind of treatment [Table 4].

Discussion
In our study, we noticed that 264 (50.76%) were male
and 256 (49.24%) were female participants. Out of them,
12 (2.3%) belonged to 31–40 years’ age group, 79 (15.19%)
were in the age group of 41–50 years, 198 (38.07%) were
in the age group of 51–60 years, 188 (36.15%) participants
were in the age group between 61 and 70 years, 37 (7%)
Table 1: Distribution of study participants according
to their sex
Sex
Male
Female
Total

Participants (%)
264 (50.76)
256 (49.24)
520 (100)

Table 2: Distribution of study participants according
to their age group
Age (years)
31-40
41-50
51-60
61-70
71-80
>81
Total

Participants (%)
12 (2.3)
79 (15.19)
198 (38.07)
188 (36.15)
37 (7)
6 (1.2)
520 (100)

Statistical analysis

Statistical analysis was done using Microsoft Excel
worksheet 2013 and SPSS version 20 (SPSS, Inc., Chicago
IL – Trial version). Mean and standard deviation were
calculated. Categorical data were summarized by
rates (percentages).

Results
In our study, out of the 520 participants, 264 (50.76%)
were male and 256 (49.24%) were female. About 12/520
participants belonged to age group in between 31 and
40 years. Seventy‑nine participants belonged to the age
group of 41–50 years, maximum participants, i.e., 198
belonged to age group in between 51 and 60 years, 188
participants were in the age group of 61–70 years, 37
participants were in the age group of 71–80 years, and
six participants were more than 81 years of age. The
312

Table 3: Distribution of study participants according
to their religion
Religion
Hindu
Muslims
Christians
Others
Total

Participants (%)
343 (65.96)
94 (18.07)
64 (12.3)
19 (3.65)
520 (100)

Table 4: Distribution of study participants according
to their treatment patterns
Treatment
Oral hypoglycemic agents
Insulin
Both
None
Total

Participants (%)
225 (43.2)
18 (3.46)
195 (37.5)
82 (15.76)
520 (100)
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participants belonged to the age group of 71–80 years,
and 6 (1.2%) participants were more than 81 years of
age with an average mean of 59.3 ± 9.6 years and with
a minimum age of 35 years and a maximum age of
85 years. In a similar study done in New Delhi,[5] the
average age of the participants was 53.9 ± 8.3 years; the
number of male participants was 105 (61.8%) and female
participants was 65 (32.8%). In another study carried out
by Adeniyi et al. in South Africa,[6] 230 (70.3%) were male
participants and 97 were female participants (29.7%).

hypoglycemic agents were the most commonly used
mode of treatment, followed by a combination of insulin
and oral hypoglycemic drugs. Patients exclusively on
insulin were very less probably because of the fact
that most of the patients were skeptical about the use
of insulin and the fear of injection associated with it.
It was also noted that 82 participants were not taking
any treatment. There is a need to educate patients with
diabetes about the need for proper means of treatment
and adherence to it.

In our study, we found that oral hypoglycemic
drugs were the most common modality of treatment,
i.e., 225 (43.2%) participants were on oral hypoglycemic
agents, 18 (3.46%) participants were exclusively on
insulin , 195 (37.5%) participants were on both oral
hypoglycemic agents and insulin, and 82 (15.76%)
participants were not on any modality of treatment. In
a study conducted by Venkatesh et al. in New Delhi,[5] it
was noticed that 92 patients were on oral hypoglycemic
drugs and 77 (45.6%) were on insulin which is higher in
comparison to our study, the reason may be because their
study involved patients with diabetic retinopathy only
whereas our study involved all type 2 diabetes mellitus
patients. In another study conducted in New Delhi[7]
by Nair et al., it was observed that allopathic treatment
when combined with naturopathy has shown to increase
glycemic control in type 2 diabetes mellitus patients.

Limitations

Conclusion
Treatment of type 2 diabetes mellitus patients is of
utmost importance. The various modalities of treatment
available to the patients should be discussed in detail
with them, and the best mode of treatment for the
individual should be prescribed. In addition to the mode
of treatment, the importance of adherence to treatment,
regular monitoring of blood glucose levels, and regular
consultation with physician is of utmost importance
in diabetic patients. In our study, we found that oral

This study is restricted to urban area only, so the results
cannot be generalized. The study involved only a selected
sample size. The recall bias cannot be ruled out.
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ABSTRACT
Background: Lower gastrointestinal bleeding (LGIB) is bleeding arising below the ligament of Treitz. Hemorrhage
from the lower gastrointestinal (GI) tract accounts for about 20% of all cases of acute GI bleeding. Lower GI bleeding
is that which occurs from the colon, rectum, or anus, and presenting as either hematochezia (bright red blood or red
wine color stools) or malena, blood streaking of the stool. The objective of this study was to evaluate the etiological
profile of patients presenting with lower gastrointestinal bleeding.
Methods: This one-year cross-sectional study was conducted in the Department of Medicine, KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belagavi from January 2015 to December 2015. The study design was a
cross-sectional study. This study was carried out from January 2015 to December 2015. Patients with lower gastrointestinal bleeding presenting at Department of Medicine and Department of Gastro-enterology, KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belagavi were studied.
Results: In the present study majority of the patients were males with the mean age was 43.82±17.96 years and
majority of the patients were married with moderate built and nourishment. As per the occupation majority were
housewives followed by students. In the present study diabetes mellitus was the most common medical history
reported. Internal haemorrhoids was significantly associated with male sex, student’s profession followed by
housewife with mixed diet consumption, the clinical presentations significantly associated with internal haemorrhoids
were haematochezia, loss of appetite, tenesmus, passage of mucus in stools, constipation, abdominal pain and
vomiting.
Conclusions: Internal hemorrhoids is the most common cause followed by ulcerative colitis. Though not common,
carcinoma colon, solitary rectal ulcer syndrome, polyp, colonic diverticulosis, ischaemic colitis, non-specific proctitis,
and radiation proctitis are the other causes of LGIB.
Keywords: Hematochezia, Internal haemorrhoids, Lower gastro intestinal bleeding, LGI scopy

INTRODUCTION
Lower gastrointestinal bleeding (LGIB) is bleeding
arising below the ligament of Treitz.1 Hemorrhage from
the lower gastrointestinal (GI) tract accounts for about
20% of all cases of acute GI bleeding.2-5 Lower GI
bleeding is that which occurs from the colon, rectum, or

anus, and presenting as either hematochezia (bright red
blood or red wine color stools) or malena, blood streaking
of the stool.
The lower gastrointestinal bleeding (LGIB) is has an
annual incidence of hospitalization of approximately
36/100,000 population. The rate of hospitalization is even
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higher in the elderly.6,7 Patients usually present with
painless hematochezia and a decrease in hematocrit
value, but without orthostasis.7
The incidence of LGIB ranges from 20.5 to 27
cases/100,000 adults. In comparison with the west, in
India, patients are younger, localization is possible in a
majority of patients, mortality is lower and re-bleed rate
is 4%.8 Compared with acute upper GI (UGI) bleeding,
patients with acute LGIB are significantly less likely to
experience shock (35% versus 19%, respectively), require
fewer blood transfusions (64% versus 36%) and have a
significantly higher hemoglobin level (61% versus 84%).9
Colonic bleeding necessitates fewer blood transfusions
compared with bleeding from the small intestine. The
overall mortality rate ranges from 2% to 4%.5
The etiology and the epidemiology of LGIB varies
according to the environmental conditions depending
upon the life style, dietary habits, the prevalence of
smoking, history of drug intake, age, longevity of the
population, etc. Most of the data from the west suggests
that colonic diverticula are the most frequent source of
LGIB followed by angiodysplasias (angiectasias), colitis
[ischemic, infectious, chronic inflammatory bowel
disease (IBD)], neoplasms, small bowel bleeding and
post-polypectomy bleeding. However, in the India, the
etiology differs significantly.5,10 Colonoscopy is the most
convenient and effective preliminary investigation.
Actual visualization during the acute episode is
uncommon because the view is poor. While some authors
advocate early colonoscopy in an unprepared bowel,
others advise a more expectant approach.5,11
Clinical factors predictive of severe colonic bleeding
include aspirin use, at least two co-morbid illnesses, pulse
greater than 100/minute, and systolic blood pressure <115
mmHg.14 The overall mortality rate from colonic
bleeding is 2.4-3.9 %.6,15 Independent predictors of in
hospital mortality are age over 70 years, intestinal
ischemia, and two or more comorbidities.12
However, the data regarding etiology of LGIB remains
unexplored as is scarce in the Indian subcontinent as most
of the studies of LGIB have been reported in Western
populations and there has been limited number of reports
of etiological profile of LGIB from Indian population till
date. Hence this study was undertaken to evaluate the
etiological profile of patients presenting with lower
gastrointestinal bleeding.
The objective of this study was to evaluate the etiological
profile of patients presenting with lower gastrointestinal
bleeding.
METHODS
This one-year cross-sectional study was conducted in the
Department of Medicine, KLES Dr. Prabhakar Kore
Hospital and Medical Research Centre, Belagavi from

January 2015 to December 2015. The study design was a
cross-sectional study. Patients with lower gastrointestinal bleeding presenting at Department of Medicine
and Department of Gastro-enterology, KLES Dr.
Prabhakar Kore Hospital and Medical Research Centre,
Belagavi were studied.
A total of 50 patients with Lower gastro-intestinal
bleeding were included in the study. As the data
regarding the prevalence of lower gastrointestinal
bleeding is not available previously, the sample size was
determined considering 80% of the average three-year
hospital statistics on patients presenting with lower GI
bleed. Hence the sample size of 50 was considered.
Patients presenting with lower gastrointestinal bleeding
and Patients aged 18 years and above were included in
the study. Patients unfit for lower Gastrointestinal video
endoscopy were excluded from the study.
Prior to the commencement the study was approved by
the Ethical and Research Committee of Jawaharlal Nehru
Medical College, Belagavi.
After taking informed consent patients were interviewed
and demographic data, history of present illness, other comorbid conditions, personal history and diet pattern were
obtained. Further these patients underwent clinical
examination. The findings were noted on a predesigned
and pretested proforma. Patients were subjected to lower
gastrointestinal video endoscopy. Endoscopy was
performed in all patients within 24 h of admission
depending upon the urgency of the condition by using an
Olympus forward viewing flexible video endoscope.
Endoscopy was performed by placing the patients in a
left lateral position by standard technique.
Statistical analysis
The data obtained was coded and entered into the
Microsoft Excel Spreadsheet). The categorical data was
expressed in terms of rates, ratios and percentages and
continuous data was expressed as mean ± standard
deviation.
RESULTS
In the present study majority of the patients were males
(62%). The male to female ratio was 63:1. 34% of the
patients presented with age between 18 to 30 years. The
mean age was 43.82±17.96 years and majority of the
patients were married (82%) 98% were moderately built
and moderately nourished. As per the occupation
majority were housewives (32%) while 22% of the
patients were students. In the present study diabetes
mellitus was the most common medical history reported
by 12% of the patients. In this study, the most common
clinical symptom was bleeding per rectum (40%)
followed by constipation (76%), loss of weight (56%),
blood mixed with stools (50%).
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In the present study, personal history of smoking was
noted in 20% of the patients and alcohol consumption in
18% of the patients. In the present study 90% of the
patients reported history of mixed diet and none of the
patients reported family history. In this study on
examination, the most common clinical sign was pallor
noted among 48% of the patients.
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Figure 1: Manifestation of clinical symptoms among
patients with lower gastro intestinal bleeding.

In the present study, the LGIscopy revealed internal
haemorroids (Grade 1, 2, 3 and 4 piles) in 48% of the
patients followed by ulcerative colitis in 24% of the
patients. In the present study, the most common diagnosis
was internal hemorrhoids (Piles) noted (48%) followed
by ulcerarative colitis (10%) (Figure 1).
The present study shows a positive association of internal
haemorrhoids with Male sex (P=0.05), Students
(p=0.000) with mixed diet (0.017), the clinical
presentations significantly associated with internal
haemorrhoids are haematochezia, loss of appetite,
tenesmus, passage of mucus in stools, constipation,
abdominal pain and vomiting (Table 1).

Table 1: Association of internal haemorrhoids with socio demographic and etiological factors.
Variables
Sex
Male
Female
Age
18 to 30
31 to 40
41 to 50
>50 years
Clinical presentations
Haematochezia (bleeding per rectum)
Loss of appetite
Nausea
Tenesmus
Passage of mucus in stools
Constipation
Abdominal Pain
Vomiting
Occupation
House wife
Student
Business
Others
Diet
Mixed
Married

Number

Percentage

Chi square

DF

P value

11
6

46
25

77.093a

48

0.005

4
2
3
15

17
8
13
63

505.192a

464

0.091

17
10
17
16
17
16
17
17

71
42
71
67
71
67
71
71

109.556a
80.237a
63.392a
92.406a
104.722a
95.882a
101.340a
58.000a

48
48
48
48
48
48
48
32

0.000
0.002
0.067
0.000
0.000
0.000
0.000
0.003

8
11
4
2

33
46
17
8

265.307a

160

0.000

15
16

63
67

71.160a
86.149a

48
48

0.017
0.001

DISCUSSION
Lower gastrointestinal bleeding (LGIB) is a common
clinical condition associated with significant morbidity

and mortality.13-15 The spectrum of severity ranges from
mild per rectal bleeding to life-threatening, massive
hemorrhage. The incidence of hospitalization due to
LGIB is 20-30/100,000/year in the United States.16

International Journal of Advances in Medicine | September-October 2017 | Vol 4 | Issue 5

Page 1431

Badiger RH et al. Int J Adv Med. 2017 Oct;4(5):1429-1433

Similarly the incidence of acute LGIB was 33/100,000 in
Spain in 2005.17 Diverticulosis was responsible for
approximately 15 to 55 percent of LGIB in the most
series which were conducted in western population.16,18 A
study conducted by Sakthivel S et al, reported that
incidence of Diverticulosis in India is about 4.2%.
However, hemorrhoids were the most common cause of
rectal bleeding in patients under the age of 50 years in
another study.19

also found that the most common cause for LGIB was
hemorrhoids.23

Most of the studies have shown that, LGIB affects Men
more commonly than women. Same was true in this
study. In a study conducted by Shrestha UK et al, who
reported male preponderance with 62.2% of the males
and 37.8% of the females in a sample size of 415
patients.13 In a study by Dar IA et al, LGIB was more
commonly seen in men as compared to women (59%
versus 41%).5 Which was also consistent with the
findings of this study. In a study conducted by Alruzug
IM et al, from Saudi Arabia showed predominantly a
higher percentage of males with male to female ratio
1.5:1.20 In the present study LGIB was more prevalent
among males as 62% of the patients were males and male
to female ratio was 1.63:1. The male predominance
observed in the present study and other studies can be
explained by the fact that males often suffer from chronic
constipation due to low fibre diet, low intake of liquids
especially water and fruit juices and ignorance of fresh
vegetable usage, intake of tobacco and other abuses
increase transit time in colon and retain faecal wastages,
thereby enhancing risk of LGIB.20

1.

In this study, the commonest clinical symptom was
hematochezia (Bleeding per rectum) (80%) followed by
constipation (76%), loss of weight (56%) and blood
mixed with stools (50%). In a study conducted by Dar IA
et al, from Jammu and Kashmir reported that most
common mode of presentation of LGIB as hematochezia
seen in 63.3% patients followed by bloody diarrhea
(17%), anorectal bleed (12.33%), and malena (7%).5
However, in the present study none of the patient
presented with malena.
The cause of LGIB vary from one region of world to
another. In a study conducted by Shreshta KU et al, from
Jammu and Kashmir, India, reported the different
etiologies of LGIB as hemorrhoids 35.2%, non-specific
colitis 24.8%, colon polyp 18.3%, inflammatory bowel
disease (IBD) 10.4%, colon cancer 6.5%, diverticulosis
1.7%, unknown 1.4%, upper gastrointestinal bleeding
1.2% and radiation colitis 0.5%. In a study by Dar IA et
al, the most common cause of LGIB was colorectal
polyps, which constituted 23.3% while as 17.7% cases
could be attributed to IBD.5 In one study conducted in
Spain, it was shown that the most common etiology of
LGIB was internal hemorrhoid, which was found in
35.0% cases.21 In another study done in Singapore, the
most common etiology of LGIB was hemorrhoid.22
Similarly, a study conducted in Jordan with 701 patients

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
institutional ethics committee
REFERENCES

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Zuccaro G. Management of the adult patient with
acute lower gastrointestinal bleeding. American
college of gastroenterology. Practice parameters
committee. Am J Gastroenterol. 1998;93:1202-8.
Jensen DM, Machicado GA. Diagnosis and
treatment of severe hematochezia. The role of
urgent colonoscopy after purge. Gastroenterol.
1988;95:1569-74.
Zuckerman GR, Trellis DR, Sherman TM, Clouse
RE. An objective measure of stool color for
differentiating upper from lower gastrointestinal
bleeding. Dig Dis Sci. 1995;40:1614-21.
Wilcox CM, Alexander LN, Cotsonis G. A
prospective
characterization
of
upper
gastrointestinal hemorrhage presenting with
hematochezia. Am J Gastroenterol. 1997;92:231-5.
Dar IA, Dar WR, Khan MA, Kasana BA, Sofi NU,
Hussain M, et al. Etiology, clinical presentation,
diagnosis and management of lower gastrointestinal
bleed in a Tertiary Care Hospital in India: A retroprospective study. J Dig Endosc. 2015;6:101-9.
Laine L, Yang H, Chang SC, Datto C. Trends for
incidence of hospitalization and death due to GI
complications in the United States from 2001 to
2009. Am J Gastroenterol. 2012;107:1190-5.
Ghassemi KA, Jensen DM. Lower GI bleeding:
epidemiology and management. Curr Gastroenterol
Rep. 2013;15(7):333.
Farrell JJ, Friedman LS. Review article: The
management of lower gastrointestinal bleeding.
Aliment Pharmacol Ther. 2005;21:1281-98.
Peura DA, Lanza FL, Gostout CJ, Foutch PG. The
American college of gastroenterology bleeding
registry: Preliminary findings. Am J Gastroenterol.
1997;92:924-8.
Zuckerman GR, Prakash C. Acute lower intestinal
bleeding: Part I: Clinical presentation and diagnosis.
Gastrointest Endosc.1998;48:606-17.
Richter JM, Christensen MR, Kaplan LM, Nishioka
NS. Effectiveness of current technology in the
diagnosis and management of lower gastrointestinal
hemorrhage. Gastrointest Endosc. 1995;41:93-8.
Strate LL, Ayanian JZ, Kotler G, Syngal S. Risk
factors for mortality in lower intestinal bleeding.
Clin Gastroenterol Hepatol. 2008;6:1004-10.
Strate LL. Lower GI bleeding: epidemiology and
diagnosis. Gastroenterol Clin North Am.
2005;34:643-64.
Lanas A, Garcia-Rodriguez LA, Polo-Tomas M,
Ponce M, Alonso-Abreu I, Perez-Aisa MA, et al.

International Journal of Advances in Medicine | September-October 2017 | Vol 4 | Issue 5

Page 1432

Badiger RH et al. Int J Adv Med. 2017 Oct;4(5):1429-1433

15.

16.

17.

18.
19.

Time trends and impact of upper and lower
gastrointestinal bleeding and perforation in clinical
practice. Am J Gastroenterol. 2009;104:1633-41.
Zuckerman GR, Prakash C. Acute lower intestinal
bleeding. Part II: etiology, therapy, and outcomes.
Gastrointest Endosc. 1999;49:228.
Sakthivel S, Kannaiyan K, Thiagarajan S.
Prevalence of duodenal diverticulum in South
Indians: A Cadaveric Study. ISRN Anatomy.
2013;Article ID 767403.
Alruzug IM, Aldarsouny TA, Semaan T, AlMustafa
A. Lower gastrointestinal bleeding in Saudi patients:
a retrospective longitudinal study. J Gastrointest Dig
Syst. 2016;6:410.
Govil D, Sahni P. Lower gastrointestinal
haemorrhage. GI Surg Ann. 1994;1:93‑103.
Fernández Alonso C, García Lamberechts EJ,
Fuentes Ferrer M, Chaparro D, Pinto C, Elkipe V, et
al. Management of lower gastro-intestinal bleeding
in the emergency department short-stay unit.
Emergencias. 2010;22:269-74.

20. Tan BK, Tsang CB, Nyam DC. Management of
acute bleeding per rectum. Asian J Surg.
2004;27:32-8.
21. Strate LL, Syngal S. Timing of colonoscopy: impact
on length of hospital stay in patients with acute
lower intestinal bleeding. Am J Gastroenterol
2003;98:317-22.
22. Schmulewitz N, Fisher DA, Rockey DC. Early
colonoscopy for acute lower GI bleeding predicts
shorter hospital stay: a retrospective study of
experience in a single centre. Gastrointest Endosc.
2003;58:841-6.

Cite this article as: Badiger RH, Hajare S,
Kantamaneni R, Kole A, Deebanshu. Etiological
profile of patients presenting with lower
gastrointestinal bleeding at tertiary care hospital at
Belagavi: a cross sectional study. Int J Adv Med
2017;4:1429-33.

International Journal of Advances in Medicine | September-October 2017 | Vol 4 | Issue 5

Page 1433

Case Report

DOI: 10.18231/2455-6769.2017.0022

Imatinib mesylate induced erythroderma: A rare case report
Snehal Balvant Lunge1,*, Rohan Bhise2
1Assistant

Professor, Dept. of Dermatology, JNMC, Belgaum, 2Consulting Oncologist, Dept. of Oncology, KLES Dr. Prabhakar
Kore Hospital, Belagavi

*Corresponding Author:
Email: drsnehallunge@gmail.com

Abstract
Imatinib, a specific tyrosine kinase inhibitor is a newer anticancer agent, which has shown excellent efficacy in managing
chronic myeloid leukemia. It is generally well tolerated with few side effects. Most commonly reported adverse events are
maculopapular eruptions and periorbital edema. Severe adverse reactions are seen in 5% of patients. Exfoliative dermatitis has
been very rarely reported with this drug. We report a case of a 55-year-old female who initially presented with a maculopapular
rash and developed erythroderma on continuation of the drug.
Keywords: Imatinib mesylate, Adverse cutaneous drug reaction, Erythroderma

Introduction
Imatinib, a specific tyrosine kinase inhibitor has
shown excellent efficacy in management of chronic
myeloid leukemia (CML). There may be almost
complete remission hematologically in the chronic
phase of management of CML due to this drug.(1) The
drug is mostly well tolerated. However, various
dermatologic and also non-dermatologic adverse effects
have been reported. Incidence of dermatological
adverse effects varies between 9.5% and 69%. Most
commonly reported adverse events are maculopapular
eruptions, periorbital edema, and the less commoner
ones include Steven Johnson syndrome-Toxic
epidermal necrolysis (SJS/TEN), acute generalized
exanthematous pustulosis, hypopigmentation, lichenoid
reaction, pityriasis rosea, and Sweet's syndrome. (2)
Case Report
A 55-year-old female presented to the oncology
outpatient department with complaints of low grade
fever and lump on the left side of abdomen since one
month duration. Investigations revealed total leukocyte
count of 1.2 lakhs/mm3. Bone marrow examination
revealed 2% blast cells, serum lactate dehydrogenase
was 1204 IU/L, and an ultrasound of the abdomen
revealed splenomegaly with span of 20cm.
Chromosomal studies revealed a bcr– abl gene
rearrangement. The case was diagnosed as CML in
chronic phase and patient was prescribed imatinib
mesylate 400 mg once daily.
Seven days later, she developed redness and
scaling involving dorsum of both hands which
increased to involve his entire body over a period of 15
days. The lesions were associated with severe itching.
There was no history of any other drug intake, or
history of fever, jaundice, chest pain, palpitation and
dyspnoea on exertion. Imatinib was continued and the
rash worsened.

When the patient was referred to us from
oncologist, she had generalized skin rash of 21 days
duration. General physical examination was
unremarkable while systemic examination revealed
splenomegaly, 3 cm below costal margin. Cutaneous
examination revealed generalized involvement of the
body in form of dusky, blanchable erythema, and
diffuse fine scaling. At places erythematous plques
present[Fig. 1-3]. Angular cheilitis was present.
Ophthalmological examination revealed periorbital
edema with conjunctival congestion and loss of
eyelashes. Nails showed transverse hyperpigmented
bands at the same level in all nails. Investigations
revealed hemoglobin of 14.5 gm%, total leukocyte
count 11,500/mm3, and differential count was
polymorphs- 58, lymphocytes- 9, monocytes- 3, and
eosinophils 44. Urine examination, blood sugar, renal,
and liver function tests were within normal limits.

Fig. 1: Showing multiple erythematous plaque on
lower leg
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Fig. 2: Showing multiple erythematous plaque on
right leg

Fig. 3: Showing multiple erythematous plaque
associated with scaling on abdomen
Imatinib was immediately stopped and patient was
prescribed on tablet prednisolone 40 mg/day, which
was maintained at full dose for two weeks, tapered by
10 mg every week, and stopped after a total of six
weeks. Supportive measures including high protein diet,
appropriate temperature control, fluid, and electrolyte
balance were provided. Improvement was noted with
decreased erythema on 7 day and significant reduction
in scaling by day 12. The rash disappeared completely
within 4 weeks. Imatinib was discontinued by the
oncologist. The patient was changed to an alternative
anti-CML medication (Cyclophosphamide based) and
rechallenge or desensitization was not done, as
erythroderma is considered a severe drug reaction.
Discussion
Imatinib acts by inhibition of several tyrosine
kinase enzymes, including Bcr-Abl tyrosine kinase.(3) It
is the initial choice of treatment for most patients with
CML. Milder skin reactions are more common (3040%) than the severe ones (2-5%). The drug acts as a
dose-dependent inducer of cutaneous adverse reactions
with mild reactions to low or intermediate doses (200600 mg/day), but severe reactions to high dose (6001000 mg/day). Despite common occurrence of
cutaneous adverse event with imatinib, severe adverse

cutaneous drug reactions are uncommon and seen in 5%
of cases.(4,5) Acute generalized exanthematous
pustulosis, epidermal necrolysis, and Steven Johnson
syndrome have been reported previously. Other rare
reactions mentioned include mycosis fungoides like
eruption, follicular mucinosis, porphyria cutanea
tarda,(4) neutrophilic eccrine hidradenitis, eccrine
squamous syringometaplasia, and panniculitis. Repigmentation of gray hair, hyperpigmentation of the
nails,(6) and skin hypopigmentation have been reported.
There are very few cases of exfoliative dermatitis
due to imatinib reported in literature.(7-9) Exfoliative
dermatitis generally occurs 1-3 wks after starting
therapy on initial exposure and within hours to days on
rechallenge. Mechanism of development of rash after
imatinib administration is not known, however,
hypersensitivity reaction as a mechanism has been
postulated. In this case causality assessment using
Naranjo scale showed that imatinib was the probable
cause for the ADRs (Score 7). A similar conclusion was
made with WHO-UMC causality categories.
Most of the rashes due to imatinib are self-limiting
and do not require discontinuation of treatment. Oral
antihistaminics and topical steroids are required in most
of these cases. In contrast, severe reactions require
discontinuation of drug. Oral desensitization therapy
can be used by administering increasing doses of drug
in few cases of leukemia for milder reactions.(10) For
imatinib-intolerant patients, dasatinib and nilotinib are
the alternatives.(11)
Overall, the incidence of skin rash due to dasatinib
and nilotinib is low in comparison with that due to
imatinib. The reported incidence of maculopapular rash
is ≤34% and 20% in patients on imatinib and nilotinib
or dasatinib, respectively, whereas that of severe skin
rash is 2% with imatinib therapy as compared to <1%
with dasatinib and nilotinib. The incidence of crossreactivity between imatinib and other tyrosine kinase
inhibitors
is
very
low.(11)
Thus, we report a rare case of imatinib-induced
erythroderma, which required cessation of therapy.
Dermatologists should be aware of imatinib as a cause
of drug-induced erythroderma.
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ABSTRACT
Background
Thyroid hormones have significant effects on lipid metabolism and homocysteine levels. Decrease in thyroid
hormone levels may alter the homeostasis of lipid metabolism and homocysteine levels.

Objectives
To study the incidence of hyperhomocysteinemia and hypercholesterolemia in patients with hypothyroidism, and to
find out the correlation of homocysteine with cholesterol levels, thyroid hormones and thyroid-stimulating hormone
(TSH) in newly detected hypothyroid patients.

Methods
In this prospective case-control study, 30 hypothyroid patients (case group) and 30 euthyroid controls were included.
Patients with a TSH level >4.78 mIU/mL were considered in the case group and those with TSH level <4.78 mIU/mL
were included in the control group. Cases and controls were matched on the basis of age, sex, and body mass index.
Levels of TSH, free T3 andT4, fasting serum homocysteine, and total cholesterol were investigated in both case and
control groups. The data were statistically analysed with Independent t-test and Pearson’s correlation method by
SPSS 20.0.

Results
Compared to controls, significant increase in serum homocysteine levels was observed in in hypothyroid group (P =
0.0064). Serum total cholesterol levels were significantly higher in hypothyroid group when compared with control
(P = 0.0066). Correlation of serum homocysteine levels with the levels of TSH, free T3 and T4, and serum
cholesterol levels were statistically not significant in both hypothyroid group.

Conclusion
We observed a significant increase in levels of homocysteine and total cholesterol levels in hypothyroid group when
compared with control. Hyperhomocysteinemia and increased cholesterol levels can contribute to cardiovascular
risks. We recommend screening of serum homocysteine levels in hypothyroid patients to detect atherosclerosis and
cardiovascular diseases.
Keywords: Hypothyroidism, Hyperhomocysteinemia, Cardiovascular Disease.
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INTRODUCTION

MATERIALS AND METHODS

Thyroid hormones play an important role in
regulating metabolism, and normal growth and
development. In hypothyroidism, the thyroid gland
fails to produce adequate thyroid hormones to meet
the metabolic demand of the body. Patients with
thyroid dysfunction have increased risk of
cardiovascular diseases [1].
Homocysteine is a sulfur-containing amino acid
formed as an intermediate during the metabolism of
methionine. Hypothyroidism-associated reduction
in hepatic enzyme functions and concurrent
changes in the renal system, especially in
glomerular filtration rate, lead to increased serum
homocysteine levels [2, 3]. Elevated homocysteine
level is an independent risk factor for
cardiovascular-related complications and mortality
[4].
Hyperhomocysteinemia and hypothyroidism
together contribute to unfavorable modifications in
the coronary artery and lipid metabolism. Elevated
homocysteine levels may affect endothelial
function and trigger coagulation cascade in the
coronary artery [5]. It can also induce oxidative
stress, smooth muscle hypertrophy, and oxidation
of low-density lipoprotein (LDL) cholesterol. A
remarkable reduction of hydroxymethylglutarylCoA (HMG-CoA) reductase can be observed in the
cases of hypothyroidism. This can lead to increased
levels of total cholesterol and LDL cholesterol.
Also, the levels of triglyceride increases due to
impaired clearance of triglyceride-rich lipoproteins
[6]. Higher C-reactive protein and interleukin-6
levels are also observed in hypothyroid cases [7].
Hypothyroidism and hyperhomocysteinemia can
promote atherosclerosis leading to severe coronary
artery diseases. Physiological and pathological
changes
during
hypothyroidism
and
hyperhomocysteinemia may adversely influence the
normal lipid profile and coronary functions [8-11].
All these facts, focusing the significance of
establishing the association between levels of
thyroid hormones, homocysteine and lipid profile
in our population. Thus, we conducted this study to
compare the levels of thyroid hormones,
homocysteine and total cholesterol in hypothyroid
patients and euthyroid control group.

This was a 1-year case-control study conducted
at the Department of Medicine, KLE’s Dr.
Prabhakar Kore Hospital and Medical Research
Center, Belagavi from January to December 2015.
A total of 30 newly detected hypothyroid patients
and 30 matched controls were enrolled in the study.
Consent was obtained from the patients before the
commencement of the study. Patients with TSH
level >4.78 mIU/mL were included in the case
group and those with a TSH level <4.78 mIU/mL
were included in the control group. Cases and
controls were matched on the basis of age, sex, and
body mass index. Patients with hemorrhagic,
ischemic strokes, cardioembolic strokes, renal
failure, and patients with history of coronary events
or any cardiac interventions, hypertension, type 2
diabetes mellitus, and deep vein thrombosis were
excluded from the study.
Ethical clearance were obtained from the
Institutional Ethics Committee, Jawaharlal Nehru
Medical College, Belagavi. After collecting
informed consent, levels of TSH, free T3 and T4,
fasting serum homocysteine and total cholesterol
were investigated in both case and control groups.
SPSS 20.0 was used to perform statistical
analysis. The data were compared by independent ttest. Correlation of serum homocysteine with the
measured parameters (levels of TSH, free T3 and
T4, and total cholesterol) in hypothyroid and
control group were performed by Pearson’s
correlation method. P <0.05 was considered as
statistically significant.

RESULTS
Majority of the patients were women and mento-women ratio was 3:7. The most prevalent agegroup was ≤30 years. The mean ages of
hypothyroid and control group were 40.60±15.58
and 41.40±14.90 years, respectively. TSH, free T3
T4, serum homocysteine, and serum total
cholesterol levels of hypothyroid and control group
are shown in Table 1. Significant differences were
observed in TSH levels between hypothyroid group
and control group. Mean TSH levels observed in
hypothyroid group and control group were
46.95±57.67 and was 2.27±1.08 mIU/mL,
respectively (P = 0.0001). No significant difference
was observed in free T3 and T4 levels of
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hypothyroid group and the control group. Observed
mean free T3 levels in hypothyroid group and
control group were 1.41±0.91 and 1.80±0.98
pg/mL, respectively whereas, mean free T4 levels
of hypothyroid group and control group were 4.69
±3.73 and 5.75±3.60 ng/dL, respectively.
Significant elevation of serum homocysteine
levels was observed in hypothyroid group when
compared with the control group. Mean serum
homocysteine levels in the hypothyroid group and
control group were 25.02±14.31 and 16.65±7.54
µmol/L, respectively (P = 0.0064).
Hypothyroid group showed increased levels of
total cholesterol when compared with control

group. Mean serum total cholesterol levels in
hypothyroid group and control group were
193.03±34.89
and
165.90±39.55
mg/dL,
respectively (P = 0.0066).
Correlation of serum homocysteine levels with
TSH, free T3 and T4, and serum cholesterol levels
were statistically not significant in hypothyroid
group (Table 2). We observed a negative
correlation of serum homocysteine with levels of
TSH in case group (r = -0.0595). No significant
correlation was observed in serum homocysteine
with levels of total cholesterol in hypothyroidism
cases (r = 0.0395).

Table 1. Age, sex, TSH, free T3 and T4, serum homocysteine, and serum total cholesterol levels of hypothyroid and
control group
Parameters
Hypothyroidism
Control
P-value
n = 30 (mean ± SD) n = 30 (mean ± SD)
Age (Years)
40.60±15.58
41.40±14.90
0.840
TSH (mIU/mL)

46.95±57.67

2.27±1.08

<0.001

Free T3 (pg/mL)

1.41±0.91

1.80±0.98

0.115

free T4 (ng/dL)

4.69±3.73

5.75±3.60

0.268

Serum Homocysteine (µmol/L)

25.02±14.31

16.65±7.54

0.006

Serum Total Cholesterol (mg/dl)

193.03±34.89

165.90±39.55

0.006

Table 2. Correlation of serum homocysteine with the measured parameters in hypothyroid group.
Measured parameter Homocysteine
r-value

p-value

TSH level

−0.0595

0.755

Free T3 level

−0.1284

0.499

Free T4 level

0.1111

0.559

Total cholesterol level

0.0395

0.836

hypothyroidism might lead to malnutrition and
poor vitamin levels in the body. Reduced activity
of hepatic enzymes involved in the remethylation
pathway of homocysteine and decrease in
glomerular
filtration
rate
lead
to
hyperhomocysteinemia [13]. Similar results were
observed in the studies conducted by Al-Habori et
al [14] and Bamashmoos et al [2] Various other
clinical studies have demonstrated strong evidence
for elevated homocysteine levels in hypothyroid
patients [3, 10, 15, 16].

DISCUSSION
In the present study, most of our patients were
women under the age group ≤30 years. This may be
because, women are more susceptible to hormonal
leaps and highly sensitive to hormonal changes.
Significantly
elevated
levels
of
serum
homocysteine was observed in hypothyroid patients
in comparison with control. Elevated serum
homocysteine levels could be due to the decreased
vitamin B levels from dietary sources or impaired
metabolism and clearance of homocysteine due to
hypothyroidism [12]. Anorexia induced by
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Also, a significantly higher serum total
cholesterol level was observed in hypothyroid
group when compared with the control group. This
observation was consistent with the reports of
Rahbani-Nobar et al [11] and Turhan et al [10]
Hypothyroidism can significantly affect lipoprotein
metabolism and might lead to abnormalities in the
lipid profile. Changes in lipid profile can further
lead to atherosclerosis and coronary artery
complications [17-19]. Activation of lipoprotein
lipase, cholesterol ester transfer protein, and
hepatic lipase by thyroid hormone help in
regulating the lipid metabolism [6]. Reduction in
thyroid hormone levels disrupts the normal lipid
metabolism and clearance. This enhances the levels
of LDL and triglyceride-rich lipoproteins. Study
have reported reduction in total and LDL
cholesterol levels when patients with mild thyroid
failure are treated with thyroid hormones [4]. This
shows
a
positive
correlation
between
hypercholesterolemia
and
hypothyroidism.
Hypercholesterolemia can induce unfavorable
modifications such as endothelial injury, increased
oxidative stress, and altered coagulation cascade in
the coronary artery. Moreover, hypothyroidism
leads to increased levels of β-carotene and Creactive protein, thus increasing oxidative stress
and inflammation [20].
Increased homocysteine levels observed in
hypothyroid patients is an additional risk factor for
cardiac diseases along with hypothyroidism [21,

22]. Homocysteine adversely affects the endothelial
cells and bioavailability of nitric oxide [6, 23].
Nitric oxide modulate vascular dilator tone and
protect the blood vessels from injurious
consequences of platelets. Thus, reduction of nitric
oxide can increase proatherogenic mechanism and
increase intracellular oxidative stress leading to
thrombotic events.
Correlation of serum homocysteine levels with
TSH, free T3 and T4, and serum cholesterol levels
were statistically not significant in hypothyroid
group due to smaller sample size. Previous studies
have shown a well-established correlation between
serum homocysteine levels with TSH, free T3 and
T4, and serum cholesterol levels [10, 11, 14].

CONCLUSION
The present study has shown a significant
increase in levels of homocysteine and total
cholesterol levels in hypothyroid group when
compared with control. Hyperhomocysteinemia and
increased cholesterol levels can contribute to
cardiovascular risks. We recommend screening of
serum homocysteine levels in hypothyroid patients
to detect atherosclerosis and cardiovascular
diseases.
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ABSTRACT
Background and Objectives: Hypomagnesemia has been associated with type 2 diabetic mellitus. This
study aimed to evaluate serum magnesium levels in patients with type 2 DM and study its association with
the microvascular complications.
Methodology: The present one year hospital based cross-sectional study was done on 150 patients with type
2 diabetes mellitus from January 2014 to December 2014 in Department of Medicine, KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum. Serum magnesium levels were assessed in all the
diabetic patients and they were also tested for presence of microvascular complications.
Results: In the present study majority of the patients (71.33%) were males and male to female ratio was
2.48:1. The commonest age group was > 60 years (50%). The duration of diabetes in 45.33% of the patients
was between 6 to 10 years. HbA1c levels were ≥8.5% in 51.33% of the patients. Serum magnesium levels
were < 1.8 mg/dL in 41.33% of the patients. Microvascular complications were present in 54.67% of the
patients and diabetic retinopathy was present in 32%. Diabetic nephropathy and diabetic peripheral
neuropathy were seen in 36% of the patients each. Also association was found between serum magnesium
levels glycaemic control and duration of diabetes (p<0.050).
Conclusion: Hypomagnesemia is widely prevalent in patients with type 2 diabetes mellitus and a major risk
factor for the development microvascular complications
Keywords : Hypomagnesemia; Diabeticnephropathy; Diabeticneuropathy; Diabeticretinopathy; Microvascular complications ; Type 2 Diabetes Mellitus.
INTRODUCTION
Diabetes mellitus (DM) refers to a group of
common metabolic disorders that share the
phenotype of hyperglycemia. Depending on
etiology of the DM factors contributing to
hyperglycemia include reduced insulin secretion,

decreased glucose utilization, and increased
glucose production.(1) Type 2 diabetes mellitus is
metabolic and endocrinological disease characterrised by hyperglycemia associated with insulin
resistance and/or defective insulin secretion.(2)
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Diabetes mellitus leads to impaired metabolism of
carbohydrates, proteins, fats, water and
electrolytes. The persistence of these metabolic
disturbances lead to permanent and irreversible
functional and structural changes in the cells of
the body which in turn lead to the development of
“diabetic complications”, characteristically affecting, the cardiovascular system, eye, kidney and
nervous system mainly.(3) The vascular
complications of DM are further subdivided into
microvascular (retinopathy, neuropathy, nephropathy) and macrovascular complications [coronary
artery disease (CAD), peripheral arterial disease
(PAD), cerebrovascular disease] (1)
Magnesium plays an important role in the
carbohydrate metabolism. It serves as a cofactor
for all enzymatic reactions that require kinases.(4)
It is also an essential enzyme activator for
neuromuscular excitability and cell permeability, a
regulator of ion channels and mitochondrial
function, a critical element in cellular proliferation
and apoptosis, and an important factor in both
cellular and humoral functions.(5) Studies have
shown that magnesium levels are lower in patients
with diabetes compared with nondiabetic
controls.(6)
The
reported
incidence
of
hypomagnesemia in patients with type 2 DM
varies between 13.5 to as high as 47.7%.6
Magnesium depletion has a negative impact on
glucose homeostasis and insulin sensitivity in
patients with type 2 diabetes as well as on the
evolution of complications such as retinopathy,
arterial atherosclerosis and nephropathy(7).
Moreover a low serum magnesium level is strong,
independent predictor of development of
microvascular complications in type 2 DM.
Although, serum magnesium levels are known to
be low in type 2 DM, the entity of hypomagnesemia very often remains under-diagnosed and
under-evaluated due to its usual asymptomatic
presentation. Also, to date, there are very few
studies which have evaluated the association of
serum magnesium levels with the microvascular
complications especially in India. Hence, this
study was planned to evaluate the serum
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magnesium levels in patients with type 2 DM and
to correlate them with the microvascular
complications.
MATERIALS AND METHODS
The present study was a hospital based cross
sectional study carried out in the Department of
Medicine, KLES Dr. Prabhakar Kore Hospital and
Medical Research Centre, Belgaum on 150
patients with Type 2 DM from January 2014 to
December 2014. Institutional ethical clearance
was obtained. Patients were included in the study
after obtaining a written informed consent.
Inclusion Criteria
 Patients with type 2 diabetes mellitus.
 Age more than 18 years.
Exclusion Criteria
The following patients were excluded from the
study.
 Non diabetic kidney disease
 Chronic diarrhea
 Thyroid dysfunction
 Sepsis
 Chronic alcoholics
 Pregnancy and lactation
Detailed history was obtained and physical
examination was done in all the patients.
Neurological examination focussing on the
neuropathy examination (motor power, reflexes
and sensory) was done. Determination of Serum
Magnesium (Photometric calagmite dye method),
HbA1c, FBS, PPBS, microalbuminuria was
carried out. Additional tests like Fundoscopy and
monofilament test were done.
Statistical methods
The data obtained was coded and entered into the
Microsoft Excel Spreadsheet. The data was
analysed using SPSS statistical software version
20.0. The categorical data was expressed in terms
of rates, ratios and percentages. The comparison
of categorical data was done using Chi square or
Fisher's exact test and the continuous data was
compared using independent student‘t’ test.
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RESULTS
The data obtained during the one year study in the
Department of Medicine, KLEs Dr Prabhakar
Kore Hospital and MRC was analysed and the
final results and observations were tabulated as
below
In the present study majority of the patients
(71.33%) were males and male to female ratio was
2.48:1. The commonest age group was > 60 years
(50%) and the mean age was 60.38 ± 10.81 years.
The duration of diabetes in 45.33% of the patients
was between 6 to 10 years and mean duration was
7.43 ± 4.11 years. Fasting blood sugar levels were
≥ 126 mg/dL in 77.33% of the patients and HbA1c
levels were ≥8.5% in 51.33% of the patients.
Serum
magnesium
levels
<1.8
mg/dL
(Hypomagnesemia) was found in in 41.33% of the
patients.

Table 2. Association of serum magnesium levels
with microvascular complications
Serum magnesium (mg/dl)
Microvascular
complications

< 1.8

1.8 to 2.5

No.

%

No

%

No

%

Present

48

58.54

34

41.46

82

100.00

Absent

14

20.59

54

79.41

68

100.00

Total
p<0.001

62

41.33

88

58.67

150

100.00

In the present study hypomagnesemia (<
1.8mg/dl) is seen in 58.54% of the patients with
microvascular complications compared to 20.59%
of the patients without. This difference was
statistically significant (p<0.001).
Table 3. Association of serum magnesium levels
with diabetic retinopathy
Serum magnesium(mg/dl)
Diabetic
retinopathy

Table 1. Serum magnesium
Serum
(mg/dl)

magnesium

Total

Distribution (n=150)

< 1.8

1.8 to 2.5

Total

No.

%

No

%

No

%

Number

Percentage

Present

31

64.58

17

35.42

48

100.00

<1.8

62

41.33

Absent

31

30.39

71

69.61

102

100.00

1.8 to 2.5

88

58.67

62

41.33

88

58.67

150

100.00

Total

150

100.00

Total
p<0.001

In this study significantly higher number of
patients with serum magnesium levels < 1.8mg/dl
had diabetic retinopathy (64.58%; p<0.001).

Graph 1. Serum Magnesium levels.
Graph 14. Serum magnesium

41.33%

Table 4. Association of serum magnesium levels
with diabetic nephropathy
Serum magnesium (mg/dl)
Diabetic
nephropathy

58.67%

< 1.8

1.8 to 2.5

1.8-2.5mg/dl:
Normal,
<1.8mg/dl:
Hypomagnesemia
Hypomagnesemia (S.Mg< 1.8mg/dl) was present
in 88 of the 150 patients studied (41.33%). This
was in correlation with the prevalence rates of
previous studies.

< 1.8

1.8 to 2.5

Total

No.

%

No

%

No

%

Present

29

53.70

25

46.30

54

100.00

Absent

33

34.38

63

65.63

96

100.00

Total

62

41.33

88

58.67

150

100.00

p=0.017
In the present study frequency of diabetic
nephropathy was significantly high in patients
with serum magnesium levels < 1.8mg/dl (53.7%;
p=0.017).
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Table 5. Association of serum magnesium levels
with diabetic neuropathy
Serum magnesium (mg/dl)
Diabetic
neuropathy

< 1.8

1.8 to 2.5

Total

No.

%

No

%

No

%

Present

38

79.17

10

20.83

48

100.00

Absent

24

23.53

78

76.47

102

100.00

Total
p<0.001

62

41.33

88

58.67

150

100.00

In this study diabetic neuropathy was present in 48
patients. Of this 79.17% had serum magnesium
levels <1.8mg/dl (hypomagnesemia) and 20.83%
had same between 1.8 to 2.5 mg/dl (normomagnesemia). This difference was statistically
significant (p<0.001).
Table 6. Comparison of mean serum magnesium
levels with complications
Serum magnesium levels (mg/dl)
Diabetic
complications
Overall
complications
Diabetic
retinopathy
Diabetic
nephropathy
Diabetic
neuropathy

Complications

No complications

n

Mean

N

Mean

82

1.70

66

1.92

48

1.65

102

1.86

54

1.70

96

1.85

48

1.62

91

1.91

SD
0.31
0.30
0.27
0.31

p value

SD
0.25

<0.001

0.28

<0.001

0.31

0.002

0.24

<0.001

Table 5 shows mean serum magnesium levels in
patients with and without microvascular
complications. The mean serum magnesium levels
were significantly low among the patients who
had complications (p<0.050).
DISCUSSION
Type 2 diabetes mellitus is one of the major global
health challenges encountered by physicians
practice in 21st century. The chronic
complications of diabetes mellitus can be
subdivided into microvascular (retinopathy,
neuropathy, nephropathy) and macrovascular
complications [coronary artery disease (CAD),
peripheral arterial disease (PAD), cerebrovascular
disease].(8)
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The low serum magnesium levels in diabetics may
contribute to the evolution of diabetic
complications such as retinopathy, abnormal
platelet function, cardiovascular disease and
hypertension via reduction in the rate of inositol
transport and subsequent intracellular depletion.(8)
Serum magnesium levels
Marked magnesium deficiency has been reported
in the previous studies in patients with type-2
diabetes.(6)(8) However, some workers have also
reported normal levels.(9)
In this study hypomagnesemia (<1.8mg/dl) was
present in 41.33% of the patients and
normomagnesemia (1.8 to 2.5) among 58.67% of
the patients. These findings suggest that there was
high prevalence of hypomagnesemia.
Studies have reported incidence rates of 13.5–
47.7% in diabetic subjects.[2] Prevalence of
hypomagnesemia in type – 2 diabetics in our
study was comparable to that reported by Nadler
et al.(6) in type 2 diabetics attending outpatient
clinics in the US. Walti MK et al.(10) also reported
a prevalence of hypomagnesemia in type 2
diabetics at 37.6% versus 10.9% in nondiabetic
controls in a study conducted in Zurich,
Switzerland.
The reasons for the high prevalence of magnesium
deficiency in diabetes are not clear, but may
include increased urinary loss, due to osmotic
diuresis, lower dietary intake, rampant use of loop
and thiazides diuretics promoting magnesium
wasting(11)(12), diabetic autonomic neuropathies(7),
impaired absorption of magnesium compared to
healthy individuals. Recently a specific tubular
defect in magnesium reabsorption in thick
ascending loop of Henle is postulated. This defect
results in reduction in tubular reabsorption of
magnesium and consequently hypomagnesemia.
Serum magnesium levels and microvascular
complications
Diabetic Nephropathy
In this study, microalbuminuria was present in
36% of the patients. Hence, based on this, 54
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patients (36%) were found to have diabetic
nephropathy.
Our observations revealed a definite association
between diabetic nephropathy and lower serum
magnesium levels. 53.70% of patients with
diabetic nephropathy had hypomagnesemia. There
was a significant difference in prevalence of
hypomagnesemia in diabetics with, and without
nephropathy. (p=0.017)
A study by Sajjan NB et al from Gulbarga
Karnataka reported that serum levels of
Magnesium showed statistically significant
difference when compared in healthy subjects &
subjects with Diabetic nephropathy. Recently,
Dasgupta A., et al from Assam reported that, both
microalbuminuria and macroalbuminuria were
found at a higher incidence in the hypomagnesemia group compared with the normomagnesemia group.
Diabetic Retinopathy
In this study, Non proliferative diabetic
retinopathy was present in 32% of the patients. It
was noted that out of 48 patients with retinopathy,
a significantly high number of patients i.e 34
patients (64.8%) had hypomagnesemia (p<0.001)
There was a significant difference in prevalence of
hypomagnesemia in diabetics with, and without
retinopathy
Recently, Dasgupta A., et al from Assam reported
higher incidence of retinopathy in the
hypomagnesemia group (64% vs 45.8%). The
existence of a close relationship between impaired
magnesium balance and retinopathy was
established by Fujiiet al., who found a marked
depletion in plasma and erythrocyte magnesium
levels in diabetic patients with advanced
retinopathy.(11)
Diabetic Neuropathy
The prevalence of DPN is generally is estimated
to be 10% to 50% in patients with T2DM, and the
incidence increases with age and duration of DM
(13)(14)(15)
. A nationwide survey performed in 2006
by the Committee of the Korean Diabetes
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Association on the Epidemiology of Diabetes
Mellitus (n=5,652) showed that the prevalence of
DPN defined by neurologic symptoms or nerve
conduction velocity abnormalities was 44.7%.
Similarly, in the present study, a subjective
evidence of neuropathy in the form of symptoms
like tingling and numbness was seen in 42 patients
(28%). Clinical examination revealed loss to
vibrations in only 6.67% of the patients while the
monofilament test showed score of ≤ 6 in 32% of
the patients. Based on these assessments diabetic
neuropathy was present in 36% of the patients i.e
48 patients.
In the present study a definite association between
diabetic neuropathy and lower serum magnesium
levels with significant difference in the prevalence
of hypomagnesemia among the patients with and
without neuropathy was noted. Out of the 48
patients with neuropathy, a significantly high
number of patients (38 patients) i.e 79.17% pf the
patients had hypomagnesemia. In contrast
Dasgupta A., et al from Assam reported that,
neuropathy was comparable in both groups
(82.35% vs 82.70%).
Very few studies have found that intracellular
magnesium levels are lower in patients with
diabetic peripheral neuropathy(13). Most studies
have reported a comparable presence of
neuropathy in patients with hypomagnesemia and
normomagnesemia. In contrast, our study revealed
a significantly high prevelance of hypomagnesemia in patients of diabetic neuropathy.
Since there are not many studies defining the
association of hypomagnesemia with diabetic
neuropathy, we studied the serum magnesium
levels in patients having isolated neuropathy
without the evidence of other two microvascular
complications (nephropathy or retinopathy). We
found that isolated neuropathy was present in 14
of the patients with microvascular complications.
Hypomagnesemia was seen in 11 of those 14
patients (78.57%) i.e in a significantly high
percentage of patients. Among these 11 patients
with hypomagnesemia, 6 of the patients had an
HbA1c of <8.5 (54.54%). Hence, hypomagn-
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esemia could be an independent variable
determining its association with the development
of neuropathy in diabetes mellitus and there is a
need to validate further large scale studies to
define this association.
Magnesium is known to be necessary for nerve
conduction. Deficiency of magnesium increases
insulin resistance which is known to affect nerve
conduction.(16) This could be one of the
mechanisms to define the association of
hypomagnesemia and neuropathy in our study.
In the present study, the overall microvascular
complications were significantly high in patients
with hypomagnesemia that is, 58.54% of the
patients with hypomagnesemia (<1.8) had
microvascular complications compared to 41.46%
of the patients with normomagnesemia (p<0.001).
Further, the frequency of diabetic nephropathy
(53.7%) diabetic neuropathy (79.17%) and
diabetic retinopathy (64.58%) was significantly
high among the patients with hypomagnesemia
(p<0.050).The mean serum magnesium levels
were significantly low (1.70 ± 0.31) in patients
who presented with microvascular complications
compared to diabetic patients without having
microvascular complications (1.92 ± 0.25)
(p<0.001) and similar trend was noted in patients
with the individual complications.
This study reveals a strong association between
hypomagnesemia and microvascular complications. Hence it could be suggested that routine
surveillance for hypomagnesemia is done in
patients of type 2 diabetes mellitus and studies
have shown that treatment of hypomagnesemia
with magnesium supplementation can reduce the
occurrence of microvascular complications.
This study had certain limitations. As the study
focused on incidence of hypomagnesemia and
microvascular complications, other confounding
variables such as demographic characteristics,
clinical profile and biochemical profile could not
be ascertained to the effect of hypomagnesemia on
microvascular complications. Hence, further
studies considering these confounding variables
will focus higher accuracy of relationship between
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hypomagnesemia and microvascular complications in T2DM.
CONCLUSION
Hypomagnesemia is widely prevalent (41.33%)
among patients with type 2 diabetes mellitus and
lower serum magnesium were seen in patients
with poorer control and longer duration of
diabetes.
There was a strong relationship between hypomagnesemia and microvascular complications
(diabetic
retinopathy,
nephropathy
and
neuropathy)
With special reference to neuropathy, there was a
higher prevalence of hypomagnesemia in
neuropathy than with other complications
Low serum magnesium is one of the risk factors
for the development of microvascular complications in type 2 diabetes mellitus.
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Pancreas
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ABSTRACT
Malrotation of the mid gut is the most common congenital
anomaly which might be present in infants, children or
adults at various point of time in the form of acute intestinal
obstruction or intestinal ischaemia with caecal or midgut
volvulus or with chronic abdominal pain. Annular pancreas
is a rare congenital anomaly which is consists of a rim
of pancreatic tissue which encircles the second part of
duodenum either partially or completely. Annular pancreas

may be asymptomatic for a very long period of time
before presenting with vomiting or features of intestinal
obstruction. Here, we are presenting a case of a 36-year-old
adult female patient presented to us with intractable
vomiting, generalised weakness with no previous history
of any symptoms, who was diagnosed as mid gut volvulus
which eventually turned out to be malrotation of mid gut
and with incidental finding of annular pancreas.

Keywords: Appendectomy, Derotation, Duodeno-duodenostomy, Ladd’s procedure

Case Report
A 36-year-old patient came to our hospital with history of
intractable vomiting and generalised weakness and severe pain
in abdomen. Patient was asymptomatic before this and had no
episode of pain abdomen or vomiting. Patient was stabilised
with intravenous fluids and anti-emetics. On examination, she
appeared underweight and her vital signs were within normal
range. The abdomen was soft with tenderness in the right
upper quadrant with guarding. All her blood indices were
within the normal limits and was shifted to CT-abdomen.
CT-abdomen showed a classical sign of whirlpool or swirlsign as shown in [Table/Fig-1] which was indicating towards

[Table/Fig-1]: Image depicting swirl-sign or whirlpool-sign.

malrotation of mid gut or volvulus or closed bowel loop
obstruction so patient was shifted to operation room and she
underwent explorative laparotomy where we found Ladd’s
band with malrotation of mid gut on superior mesenteric
vessels but no evidence of volvulus of intestines [Table/Fig2,3]. We then released all the Ladd’s bands and did derotation
of mid gut. Incidentally we found complete annular pancreas
as shown in [Table/Fig-4,5]. Thus, duodeno- duodenostomy
was performed. Patient also underwent appendictectomy to
prevent future diagnostic dilemma. Patient was kept nil by
mouth for two days and subsequently started with oral fluids
and shifted to soft to regular diet subsequently. Patient was

[Table/Fig-2]: Malrotation at the superior mesenteric vessels.
[Table/Fig-3]: Ladd’s bands attach to the bowels. (images from
left to right)
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attached from right abdominal wall to caecum and derotation
of the mid gut, followed by appendicectomy to avoid future
diagnostic problems. Since, no guidelines and protocols were
established for the treatment of such cases and in most of
the instances they are incidentally found during laparotomy or
laparoscopy, duodeno-duodenostomy is preferably done.

Conclusion

[Table/Fig-4]: Intra-operative image showing annular pancreas.
[Table/Fig-5]: CT-scan showing annular pancreas. (left to right)

discharged and returned for follow-up after 15 days, with no
complaints. Patient came after three months with incisional
hernia and subsequently underwent mesh repair for the same.
Patient consent was obtained orally.

Discussion
Malrotation of mid gut with annular pancreas is very rare entity
which is generally asymptomatic till patient reaches adulthood
and is usually manifested with either intestinal obstruction
or some complications [1,2]. To find a case with both this
combination in a 36 years old adult with no previous history
of any type of symptoms is still a rarer entity. The diagnosis
of malrotation or volvulus is very difficult, so it requires clinical
or radiological or endoscopy investigations to diagnose both
malrotation and annular pancreas. Diagnosing malrotation with
volvulus, annular pancreas in adults who are asymptomatic is
difficult so modalities like CT, MRI, angiography, barium studies
are employed [3]. Laparotomy or laparoscopy is the only way
to be sure in diagnosing malrotaion of gut and also in annular
pancreas [4]. ERCP is another modality to diagnose such cases
and can also be used as therapeutic measure [5-8].
In our case Ladd’s procedure was the treatment of choice
which includes separation of the peritoneal bands which were
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A combination of malrotation of mid gut along with annular
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ABSTRACT
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Pseudocysts of pancreas is collection of fluid in the lesser sac enclosed by a
wall of fibrous or granulation tissue as a consequence of acute pancreatitis,
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pancreatic trauma or chronic pancreatitis. Invasive drainage procedures are
Dr. Rahul Kenawadekar
currently indicated in those patients with symptoms or complications. We
present our experience of 26 cases of pseudocyst of pancreas managed
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laparoscopically between Nov-2014 to March-2016 using different Jawaharlal Nehru Medical College,
techniques of anastomosis using Vicryl 2-0 continues sutures as well as using
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Titanium clips for creating stoma between anterior wall of pancreatic
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pseudocyst and posterior wall of stomach. Laparoscopic cysto-gastrostomy
Phone no:+91-8970638114
appears to be safe and effective approach for internal drainage of pancreatic
pseudocyst. It also facilitates the debridement of the necrotic tissue from the
cyst cavity. Use of Titanium clips can be an alternative to conventional
sutured cystogastrostomy and stapled cystogastrostomy, as it is less time
consuming, easy to perform and cost effective.
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INTRODUCTION
The Atlanta International Symposium On Acute
Pancreatitis Defines Pancreatic Pseudocyst as fluid
Collection > 4 wks old that are surrounded by a non
epithelial wall of Fibrous or granulation tissue arising as
a consequence of Acute Pancreatitis, Chronic
pancreatits, or Pancreatic Trauma.1 It was First
Described by Morgagni and Accounts for 75% of cystic
lesions of the Pancreas. Incidence Following Acute
Pancreatitis ranges from 12-55% in different case series.
Whereas patients who have development of necrotizing
Pancreatitis, with resulting necrosis of pancreatic gland
or peripancreatic tissues, do not present with a
pseudocyst but instead with a “Walled-off
necrosis”(WON). These two entities are often confused
in clinical and research communications, and each
carries a different management algorithm and prognosis.
2 Once the diagnosis of pseudocyst is established, the
next step is to decide when and how to intervene. Cysts
larger than 5cms and Presenting after 4wks of Acute
Pancreatitis are unlikely to resolve spontaneously and
incidence of Complications also increases after this
period.
Minimally invasive approaches are now considered
standard of care, so optimal management necessitates a
multidisciplinary approach. First Laparoscopic
Cystogastostomy was performed by J.Petelin in 1994. 3
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MATERIALS AND METHODS :

We had 25 consecutive cases of pancreatic pseudocysts
which were managed laparoscopically between Nov
2014 to March 2016. Out of which 21 were male
patients and 4 female. Age of the patients were between
25 to 70 yrs. Informed consent was taken from each
patient for laparoscopic cysto-gastromy sos conversion
to open procedure.
Indications for Drainage of Pancreatic Pseudocyst
Indication

No of Patients

16
06
02
00
01
01
Table.1 Indications for Drainage of Pancreatic Pseudocyst:

1) Pseudocyst Persisting for more than 6 wks
2) Patients with persistent Pain
3) Signs of Pseudocyst infection
4) Enlarging size of cyst on serial CT imaging
5) Patients with Gastric / Duodenal
6) Persistent cyst and drain after ct guided Drainage

INVESTIGATIONS DONE:
Routinue pre-operative investigations:Complete blood
picture, Renal function tests, Liver function tests,
Serum amylase and lipase levels, Coagulation profile.
RADIOLOGICAL:
CT Scan abdomen and pelvis plain and contrast, Chest
X-ray PA view.
OPERATIVE TECHNIQUE:
Position of Patient: The patient is placed in Modified
Lithotomy. The operating surgeon stands between the
Page:
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Figure 4: Anterior wall of stomach being opened
by harmonic.

Figure 1: Position of the patient and operative team.
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Figure 5: Anterior wall of stomach is opened

E

Figure 2: Bulge over anterior wall of stomach

Figure 3: Anterior wall of stomach being opened
by monopolar cautery
ERA’S JOURNAL OF MEDICAL RESEARCH, VOL.4 NO.1

Figure 6: Position of cyst conﬁrmed by
spinal needle.
legs with camera surgeon on the right side and first
assistant on the left of the patient and scrub nurse is to
the right of operating surgeon (Figure 1). First 10 mm
camera port is inserted through a umbilical incision
using an open Hasson's surgical technique. Carbon
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Figure 7: Posterior wall being opened by
monopolar cautery.
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Figure 10: Creating stoma with Vicryl 2-0
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Figure 8: opening pseudocyst through posterior
wall of stomach.
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Figure 11: Creating stoma with titanium clips.

Figure 9: Necrosectomy tissue being extracted

Figure 12: Anterior wall of stomach is closed
with vicryl.

d i o x i d e i s t h e n i n s u ff l a t e d t o c r e a t e a
pneumoperitoneum with pressure maintained at 14
mmHg. A 30-degree side-view laparoscope was used
in all cases. A second 10mm port is inserted over the
left mid clavicular line, a 5 mm port is placed in the

right mid clavicular line and two 5 mm ports were
inserted on either side in anterior axillary line under
vision. The bulge over the anterior wall of the stomach
is seen (Figure 2).Stay sutures are taken on either side
of the anticipated gastrostomy site with Vicryl 2-0
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sutures. The Anterior wall of Stomach is opened using
either monopolar cautery hook or Harmonic Scalpel
(Ethicon Endosurgery) (Figure 3,4 &5).The bulge was
seen on the posterior wall of the stomach. Position of
the cyst and the nature of fluid is confirmed by
inserting a spinal needle through the posterior wall of
stomach into cyst cavity (Figure 6).The fluid aspirated
was sent for culture and sensitivity. Then the posterior
wall of stomach is opened along longitudinal axis of
stomach with the needle as a guide by either
monopolar Cautery or Harmonic Scalpel (Ethicon
Endosurgery) (Figure 7 & 8). Once the cyst wall is
opened the contents of the cyst are evacuated with
suction. The cyst cavity is examined for any necrotic
tissue or debris and is thoroughly rinsed with saline
and sucked out (Figure 10).
Techniques of Stoma Creation: Using Vicryl 2-0
Suture material posterior wall of stomach can be
approximated with the wall of pseudocyst in by
intracorporel suturing (Figure 11). About 4 to 5
Titanium LT 400 Liga clips can be applied over the
posterior stomach wall and anterior wall of the
Pseudocyst to create the stoma . We take a single suture
at either 6'clock or 12'clock position between posterior
wall of stomach and anterior wall of pseudocyst,
which acts as a stay suture and makes it really easy to
apply the Liga Clips.
The Anterior stomach wall is closed by Continuous
intracorporeal suturing with Vicryl 2-0 (Figure 12).

revealed a persistent cyst of 12 cm in size. This patient
underwent a laparoscopic cysto-gastrostomy. The preoperative drain decreased and output stopped 1 week
po-operatively.
During the follow-up of 24-30 months there was only
one recurrence as described above. Also there were no
conversion to open or any major post-operative
complications.
DISCUSSION
Treatment of pancreatic pseudocyst has traditionally
been surgical and it remains the principle method of
treatment. However the new and innovative therapies
like endoscopic internal fistula formation,
percutaneous aspiration have been developed, but
have not attained popularity due to prolonged
3
treatment period and higher incidence of recurrence.
Park and Coworkers described 28 patients who
underwent Laparoscopic Cysto-gastrostomy / Cystojejunostomy with 1 conversion to open, Mean
operating time of 2.8hrs, Mean post-operative length
of stay being 4.4 days. Palanivelu and associates
described 90 patients who underwent Laparoscopic
Cystogastrostomy with mean Operative time being 86
4,5
mins, and one patient having recurrence .
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The Window between the stomach and Cyst can be
created in two ways:
A) By Circumferential Suturing of the Edges with
Absorbable interrupted intracorporeal Knotting.
6,7

Total no of Patients
25
Mean Operative Time
90 minutes
Start of oral feeding
On day 2
Post operative hospital stay
3 days
Conversion to open
None
Recurrences
None
Table 2 : Result
The most common indication for cysto gastrostomy
was persistent cyst >6weeks in our series. All patients
derived the benefits of laparoscopy i.e. decreased postoperative pain, early return to oral intake, and
decreased hospital stay.
One patient in our series developed a recurrent
pseudocyst two months after the surgery. This patient
had a pancreatic duct stent inserted pre-operatively.
Blockage of the stent was the probable cause of
recurrence after the surgery. Surprisingly even this
patient underwent a successful second laparoscopic
cysto-gastrostomy. Subsequently the pancreatic duct
stent was remove 2 weeks after surgery.
Necrosectomy was required in four patients. All these
patients has substantial necrotic material. One patient
had a persistent drain output of >100 ml for 6 weeks
after a CT guided drainage procedure. Repeat CT scan
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B) By Endo GIA Staple Cutting devices. 8
During our initial procedures of laparoscopic
cystogatrostomy when liga clips were applied for
hemostasis. We realize this could be done also to create
the stoma. Our technique is to use the titanium 400
Clips to approximate the posterior stomach wall and
anterior wall of the pseudocyst. This is less time
consuming and easy to perform when compared to the
endosuturing. Also the cost of the procedure reduces
considerably when compared with stapled
laparoscopic cystogastrostomy.
CONCLUSION
Laparoscopic cysto-gastrostomy appears to be safe
and effective approach for internal drainage of
pancreatic pseudocyst and also facilitates the
debridement of the necrotic tissue from the cyst cavity.
Adequate Stoma between the cyst and the Stomach is
considered vital to prevent further fluid accumulation.
Use of Titanium Clips can be an alternative to
conventional sutured cystogastrostomy and stapled
cystogastrostomy, as it is less time consuming and
easy to perform and cost effective. Also use of
Titanium clips could bridge the gap between a
Page:
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beginner venturing into advanced laparoscopy and an
expert surgeon apt in endosuturing. this could
potentially decrease the steep learning curve of
performing advanced laparoscopic procedure of
laparoscopic cysto-gastrostomy.

VOL.4 NO.1

of Laparoscopic Surgery-Experience from a
tertiary centre. Surg Endo;2007;21:2262-7.
5.

Katy A, Leah E, et al. Surgical management of
Complicated Pancreatic pseudocyst after acute
pancreatits. The American Journal of surgery
2016;221(1);109-14
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Abstract

Unilateral absence of ovary and fallopian tube has been rarely described. Out of 400 laparoscopic surgeries, only two
cases showed the incidental finding of unilateral absence of ovary and fallopian tube. Diagnostic laparoscopy in 20 year
old girl and 26 year old female
female, both of whom presented with acute appendicitis, revealed infected appendix along with
w
anatomical abnormalities like the absence of the left ovary and fallopian tube. A thorough inspection of the whole
abdomen is mandatory whenever laparoscopy is performed even as an emergency procedure. Always in cases of
unilateral agenesis of ovary an
and
d fallopian tube, urinary tract anomalies should be excluded out, in view of the frequency
of combined urogenital anomalies.
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agenesis.
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MATERIALS
ALS AND METHODS
400 laparoscopic surgeries done in KLES
KL
Dr. Prabhakar
Kore Hospital from year 2009 to 2017 were included in
this study.
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INTRODUCTION
Unilateral absence of ovary is a rare event. This
developmental abnormality is usually asymptomatic and
is most commonly diagnosed from laparoscopy for other
indications. It has incidence of one in 11,240 women as
reported in a large cohort of patients at laparoscopy and
laparotomy (1968-1984)
1984) in Kuala Lumpur 1. The
unilateral absence of both the ovary and fallopian tube is
even rarer. It may be due to embryological reason like
adnexal torsion or congenital agenesis2. During this study,
we describe a 20 year old and a 26 year old female
patients with absence of ovary and fallopian tube as an
unexpected finding during diagnostic laparoscopy for
acute pain in abdomen.

Out of 400 laparoscopic surgeries, only two cases showed
the incidental finding of unilateral absence of ovary and
fallopian tube.

CASE PRESENTATION-1
A 20 year old unmarried female patient presented with
acute pelvic pain of increasing intensity. On per abdomen
examination patient had right-sided
sided abdominal tenderness
with guarding. Other systemic examinations were normal.
Her menstrual history was also normal. There was no
history of any previous surgery. CT scan and
ultrasonography revealed hypodense lesion in left adnexa.
After consultation, she consented to and underwent an
emergency diagnostic laparoscopy. The laparoscopy
confirmed the diagnosis of acute
cute appendicitis, but also
revealed unilateral absence of the left sided ovary and
fallopian tube (Fig. 1-6). Peritoneal surfaces were also
evaluated, and there were no ectopic tissues or remnant
structures. Laparoscopic appendicetomy was done. The
patientt was followed up and the whole-abdomen
whole
CT scan
did not reveal urinary tract variations or malformations or
ectopic ovarian tissue. Karyotyping was advised.
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Figure 1:

Figure 3:

Figure 2:

Figure 4:

Figure 5:
Figure 6:
Figure 1:Showing right ovary and fallopian tube and the abrupt discontinuation of the left fallopian tubeand absence of the ipsilateral
ovary; Figure 2: Showing abrupt discontinuation of the left fallopian tube and absence of the ipsilateral ovary; Figure 3: Showing abrupt
discontinuation of the left fallopian tube and absence of the ipsilateral ovary andpresence of Right fallopian tube and ovary; Figure
4:Showing the abrupt discontinuation of the left fallopian tube and absence of the ipsilateral ovary; Figure 5:Showing abrupt
discontinuation of the left fallopian tube and absence of the ipsilateral ovary; Figure 6:Showing absence of left fallopian tube and left ovary

CASE PRESENTATION - 2

DISCUSSION

A 26 year old newly married nulliparafemale with normal
menstrual history came with history of pain in the lower
abdomen mainly in the Right iliac fossa and
hypochondriac region since 3 days. USG revealedfeatures
suggestive of acute appendiditis. Diagostic laparoscopy
was done and it showed inflamed appendix for which
appendicetomy. After following a routine screening of the
pelvis revealed unilateral absence of ovary and fallopian
tube on the other side. The patient was followed up and
the whole-abdomen CT scan did not reveal urinary tract
variations or malformations or ectopic ovarian tissue.
Karyotyping was advised.

Embryologically, fallopian tubes develop from unfused
paramesonephric ducts and ovaries develop from genital
ridge from coelomic epithelium present on the medial
side of mesonephros.The paramesonephric (Mullerian)
ducts first appear on the posterior abdominal wall of the
embryo at 6 weeks. The cranial end of the duct would
usually remains as the ostium of the fallopian tube and
subsequently develops fimbriae. The caudal end grows
caudally to reach the pelvic region where, from its
original position lying lateral to the mesonephric duct, it
passes in front to lie on its medial side and continues to
grow down until it fuses distally with the
paramesonephric duct from the other side to form a solid
bud which finally reaches the urogenital sinus. The part
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of the duct that lies lateral to the mesonephric duct will
form the lateral part of the fallopian tube; the portion of
the duct that crosses the mesonephric duct will form the
medial part of the tube; and the distal, fused portion will
form the uterus and a variable amount of the vagina3.
Germ cells migrate from an embryo’s outer ectoderm,
through the primitive streak and the base of the allantois,
along the wall of the hindgut and eventually to the
urogenital ridge. During this migration, the urogenital
ridge develops from the intermediate mesoderm under the
influence of multiple proposed genes including Lim-1,
GATA4 and Lim Homeobox9 4. In the absence of testes
determining factor, which is coded by the sexdetermining region of the Y chromosome (SRY), sertoli
cells fail to form. The germ cells become primordial
follicles, granulosa cells proliferate and an ovary
develops5. A unilateral defect at any point in this process
could potentially prevent ovarian formation.Unilateral
absence of ovary is a very rare condition and can coexist
with total or partial absence of the ipsilateral fallopian
tube. This condition is associated with malformations of
the uterus and/or urinary tract, such as unicornuate uterus,
unilateral renal agenesis, and other variations
respectively6.
The first published case of unilateral absence of ovary
(UOA) was reported by Dannreuther in 1923, as
mentioned by Alexander7 in 1947. In his case
presentation, UOA was associated with absence of the left
broad ligament, round ligament, salpinx, kidney, and
ureter and the presence of a unicornuate uterus. In 2003,
Mylonas et al. reported three such cases and reviewed the
literature, which contained a total of 13 cases of UOA
and/or fallopian tube absence8. In 2007, Demir et al.
reported incidental UsOA and unicornuate uterus during a
cesarean section9. In 2008, Suh et al.10 presented a case of
UOA, tubal hypoplasia, and septate uterus and in 2009,
Rapisarda et al.11 reported a case diagnosed during urgent
laparoscopy for suspected corpus luteum hemorrhage. In
2009, four new cases of UOA were reported by Uckuyu
A et al.12 The other case was reported in 2011 by Pabuccu
E et al.13
The true etiologies of unilateral tubal and ovarian absence
remain unclear. According to the cases that have been
reported to date, three possible etiologies might be
responsible: i) adnexal torsion and subsequent resorption
of one or both adnexes during adult life or childhood, or
even before birth, ii) tubal and ovarian maldevelopment
secondary to ischemia due to a vascular accident, and iii)
a defect in the development of the Mullerian and
mesonephric system, either entirely on one side or
localized to the region of the genital ridge and the caudal
part1,8,12. Failure in the canalization of the mullerian ducts
is believed to result in failed fallopian-tube development,

while unicornuate uterus is a result of failed Mullerianduct fusion1.Continued growth of the tube occurs during
the fourth and fifth months involving considerable
elongation and spiraling. It is possible that during this
phase of development the local blood supply to the caudal
part of the Mullerian duct, or to the cells of the genital
ridge, or to the primitive ovary, might be compromised.
This might result in the complete absence of that ovary
and/or a failure of development of a variable amount of
the fallopian tube3.When the entire fallopian tube is
missing, it may be due to congenital agenesis or aplasia.
This may be the result of developmental alterations of the
paramesonephric (Mullerian) ducts and unknown
paracrine and autocrine signals, which result in agenesis
of the associated gonad2. When only the distal part of the
ipsilateral fallopian tube is missing along with UOA, the
proposed mechanism is ovarian torsion with necrosis and
resorption, which can occur either antenatally or
postnatally. Adnexal torsion and infarction is usually
associated with severe symptoms and is a well
documented surgical emergency in both adults and
children. Consequently, some authors14 support the view
that “asymptomatic” torsion cannot occur postnatally.
Other authors2 have suggested that symptoms may be
minimal or even absent, especially when torsion occurs
during pregnancy. Most commonly they are diagnosed at
laparoscopy or laparotomy for other indications8.As
suggested by EmrePabuccuet al15, adnexal agenesis cases
involving uterine malformations that are associated with
other system anomalies might be the result of a defect in
the development of the entire Mullerian and mesonephric
system.
In our study, there were 2 cases with unilateral absence of
the ovary and fallopian tube without any associated
uterine, renal, or other abnormalities. The combination of
these findings, along with no indication in the patient’s
history, suggests that the most likely cause was an
asymptomatic ischemic event and resorption during fetal
life or after birth. This was also supported by Sirisena
LA14.It has been stated7 that the incidence of UOA could
be higher than that reported in 1986 and the everincreasing number of cases in the literature supports this
view. This could be because of either an unknown
environmental factor or the more widespread use of
laparoscopy, which has revealed cases that otherwise
would have remained undiagnosed. As has been
demonstrated, women with UOA and/or fallopian tube
absence are fertile9, so quite possibly some of these
women were fertile and might have raised offspring while
unaware of their condition. In 2008, Garret 16 proposed an
interesting theory based on his observations of
discontinuous fallopian tubes in nonsexually active
adolescent girls. This theory stated that the fimbria could

Copyright © 2017, Medpulse Publishing Corporation, MedPulse International Journal of Surgery, Volume 3, Issue 3, September

2017

MedPulse International Journal of Surgery, Print ISSN: 2550-7591, Volume 3, Issue 3, September 2017 pp 91-94

have an embryologic origin distinct from that of the rest
of the fallopian tube and potentially in common with the
ovary. This suggestion is in line with studies involving
the fimbria as the likely site of origin of ovarian epithelial
neoplasms17.
The variety of congenital and acquired malformations
could offer new insight into the embryologic and
developmental processes involved and may prove
beneficial for the management of ovarian epithelial
neoplasms. Diagnostic laparoscopy plays a vital role in
the diagnosis of these abnormalities.S. Tzitzimikaset al.18
recommend the principle of “three-cycle inspection” as a
standard step in all laparoscopic procedures. The first
cycle is a clockwise inspection of the upper abdomen
before placing the patient in the Trendelenburg position.
The second cycle is carried out after insertion of the
accessory trocars and preparation of the surgical field and
refers mainly to the anatomical structures that enter the
pelvis at the level of the pelvic brim. The third cycle
involves visualization of the internal genitalia and lower
pelvis with the assistance of a uterine manipulator when
required and is performed after placing the patient in the
maximum Trendelenburg position.Always in cases of
unilateral agenesis of ovary and fallopian tube, urinary
tract anomalies should be excluded out, in view of the
frequency of combined urogenital anomalies.Whenever
unilateral renal agenesis is found, the patient should be
investigated
for
possible
genital
anomaly.
Hysterosalpingographyshould be undertaken in all fertile
women with congenital urinary tract anomalies and
urography in all patients with genital malformations19.

CONCLUSION
Ipsilateral absence of the fallopian tube and ovary should
be kept in mind if the adnexa of one side cannot be
visualized by imaging techniques. A thorough inspection
of the whole abdomen is mandatory whenever
laparoscopy is performed even as an emergency
procedure.The presence of urinary or genital abnormality
should warn us about searching for any abnormality
related with the other. Urinary tract anomalies should be
excluded out, in view of the frequency of combined
urogenital anomalies. Hysterosalpingography should be
done in all fertile women with congenital urinary tract
anomalies and urography in all patients with genital
malformations.
The reproductive significance of unilateral absent adnexa
is uncertain but probably inconsequential as seen in this
patient. Incidental diagnosis of such patients suggests that
these congenital abnormalities do not disrupt female
fertility, especially when not accompanied by uterine
malformations. This condition may be associated with

infertility, especially for patients with contra lateral tubal
pathologies.
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Abstract
Background: Levels of testosterone and presence of anemia in diabetic males has been in focus over the
past decade. Correlation of the testosterone level with anemia in such patients can help in improved
diagnosis and management of diabetic condition.
Aim: The present study was conducted to estimate the serum testosterone levels and correlate it with
hematocrit levels in type 2 diabetes patients.
Methodology: A total of 150 men were selected and divided into diabetic (HbA1c ≥ 6.5 %; n = 75) and nondiabetic (HbA1c ≤ 6.5 %, n= 75) groups, after diagnosis for the case-control study conducted for a period of
1 year. Serum levels of creatinine, ferritin, and iron were evaluated along with blood sugar and hematocrit
levels. Serum testosterone levels were analyzed by enzyme-linked immunosorbent assay. Pearson’s
correlation test, Chi square test, and student t-test were used for statistical analysis.P<0.05 was considered
statistically significant.
Results: Testosterone levels were significantly (P< 0.001) correlated with hematocrit levels, body mass
index, blood sugar levels, fasting blood sugar levels and postprandial plasma sugar levels. Serum iron levels
(82.80 ± 38.09 vs. 93.77 ± 26.7µg/dL; P = 0.043) were significantly reduced in the diabetic patients with
low testosterone level (187.42 ± 145.01 vs.406.91 ± 135.55 ng/dL; P = 0.0001). In contrast, serum ferritin
level was more in diabetic group (P = 0.0023).
Conclusion: Reduced testosterone level can be used to determine insulin resistance and anemia and
therefore can be further assessed for its establishment as a marker for the same.
Keywords: Hematocrit, Anemia, HbA1c, blood sugar
Introduction
Sexual dysfunction is one of the most frequent
consequence of DM, especially in men with a
prevalence of 25-30%[1]. Hypogonadism is among
the most common causes of sexual dysfunction
and its incidence in type 2 diabetes in men has
been increased in the recent times[1,2].

Hypogonadism develops due to reduced
production of sex hormones such as testosterone
and leads to diminished gonadal activity
[3]
.Reduced testosterone, especially with the
advancement in age gives rise to symptoms such
as loss of libido, mood changes, reduced strength
and tiredness [4].
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Low levels of testosterone has been associated
with the development of insulin resistance and
reduction in hematocrit and hemoglobin levels
leading to anemic condition[4]. The reduction in
hematocrit levels is due to the lack of stimulating
effect on erythropoietin, which otherwise leads to
an increase in the production of the red blood cells
[5]
. Studies on effect of serum testosterone on
biochemical factors has been currently in focus
due to its role in the development of several
diseases (osteoporosis, diabetes, anemia, amongst
others). The evaluation of serum testosterone in
diabetic patients include the analysis of HbA1c
levels. However, the correlation studies between
the levels of serum testosterone and HbA1c have
been contrasting in nature[6,7]. Therefore, the
present study was conducted to analyze the
correlation between the levels of hematocrit and
serum testosterone in the type II diabetic patients.
Materials and Methodology
This 1-year case–control study was conducted
from January 2015 to December 2015.Ethical
clearance was obtained from the Institutional
Ethics Committee.
A total of 150men with fasting blood sugar level
≥126 mg/dL, postprandial plasma sugar level
≥200 mg/Dl and HbA1c of ≥6.5% were selected
for the study. Patients under glucocorticoid
therapy or who were diagnosed with acute renal
failure, cirrhosis orhuman immunodeficiency
virus infection were excluded from the study.
Patients were divided into diabetic (n = 75) and
nondiabetic (n = 75) groups based on HbA1c
levels. Patients having HbA1c ≥ 6.5 % were
included in diabetic group and patients with
HbA1c ≤6.5 % included in nondiabetic group.
Written consent was obtained from the patients
before the commencement of the study.
Information on demographic data, personal
history and history of present illness, and other
comorbid conditions were collected followed by
the clinical and systematic examination of all the
patients. The laboratory investigations included
evaluation of hemoglobin, hematocrit levels,
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serum testosterone levels, blood sugar levels
(fasting blood sugar and postprandial plasma
sugar), serum iron and ferritin levels, and total ion
binding capacity along with the levels of HbA1c
and creatinine. Patients in the diabetic group were
also evaluated for paleness of the skin and the
type (insulin or oral hypoglycemic agent) and
duration of treatment—regular or irregular
treatment. Levels of fatigue and alterations in
libido were also noted in the diabetic patients.
Enzyme-linked immunosorbent assay was used to
evaluate the serum testosterone levels in the
studied groups[8].
Statistical analysis was performed using SPSS
20.0. Results on continuous and categorical
measurements are represented as mean±SD and
number (%). Pearson’s correlation test was
performed to measure the linear dependence of the
study parameters. Significance between the study
parameters was determined by Chi-square/Fisher
exact test and student t-test. P<0.05 is considered
statistically significant.
Results
The association between mean ages in both the
groups was not significant (P= 0.22; Table 1). In
the diabetic group, the association between the
insulin and oral hypoglycemic agent treatments
was highly significant (P = 0.0001). Results
showed that 58.67% of patients were on insulin
and 41.33%were on oral hypoglycemic agents. In
addition, 49.33% of the patients were on regular
treatment; however, 50.67% patients were on
irregular mode of treatment.
Examination of pallor in the patients of both the
groups revealed unhealthy pale appearance in
26.67% and 22.67% of patients in diabetic and
non diabetic group, respectively. Upon evaluation
of the peripheral blood smear, patients in both the
groups were diagnosed with normocytic normochromic anemia (66.66% and 77.33% in diabetic
and nondiabetic groups, respectively), microcytic
hypochromic (33.33 % and 21.33% in diabetic
and nondiabetic groups, respectively), and
dimorphic anemia (1.33% in nondiabetic group).
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Evaluation of clinical features of hypogonadism
and its correlation with testosterone and
hematocrit in the diabetic group revealed low
testosterone and low hematocrit levels in 72% and
28% of patients, respectively. Among 72% of
patients with low testosterone levels, decreased
libido and fatigue was observed in 25.92% and
14.81% of patients, respectively. Of the 28% of
patients with low hematocrit, 28.57 % and 9.52%
patients were observed to have decreased libido
and fatigue, respectively. Comparison of various
biochemical parameters in diabetics and
nondiabetic group revealed a significant
association among the levels of testosterone,
fasting blood sugar, postprandial plasma sugar,
serum iron, total iron binding capacity, HbA1c,
and creatinine (Table 1).
Evaluation of hematocrit levels in the diabetic
group revealed that 72% of patients had
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hematocrit level within 40-50%; however, 26.6%
of patients had <40% hematocrit level. In addition, the serum testosterone level in the diabetic
group was <241ng/dL in 73.33% of patients,
whereas remaining 26.66% of patients had serum
testosterone level between 241 and 827 ng/dL.
Highly significant correlation was observed
between serum testosterone level and biochemical
parameters (Table 2).Positive correlation was
observed between serum testosterone level and
hematocrit values (r = 0.454; P = 0.000042). In
contrast, negative correlation was observed
between serum testosterone levels and
biochemical parameters such as BMI (r =
−0.3669; P = 0.0012), HbA1c (r = −0.3648; P =
0.0013), fasting blood sugar (r = −0.431; P =
0.0001), and postprandial plasma sugar(r =
−0.4234; P = 0.0002).

Table 1. Comparison of study parameters between diabetic and non diabetic groups
Variables

Diabetic patients
(n = 75)
55.75 ± 8.98
24.15± 2.44
11.94 ± 1.78
41.81 ± 4.26
187.42 ± 145.01
187.15 ± 66.06
268.91 ± 86.91
82.80 ± 38.09
330.19 ± 94.02
113.35 ± 87.02
9.64 ± 2.28
1.29 ± 0.75

Age (years)
Body mass index (BMI; kg/m2 )
Hemoglobin (g/dl)
Hematocrit (%)
Testosterone (ng/dL)
Fasting blood sugar (mg/dL)
Postprandial blood sugar (mg/dL)
Serum iron(µg/dL)
Total iron binding capacity (µg/dL)
Serum ferritin(ng/mL)
HbA1c (%)
Creatinine (mg/dL)

Non-diabetic patients
(n = 75)
55.95 ± 10.13
23.72 ± 2.11
12.20 ± 1.75
42.92 ± 3.07
406.91 ± 135.55
84.27 ± 13.59
129.63 ± 14.96
93.77 ± 26.7
299.96 ± 86.48
102.63 ± 52.74
4.48 ± 0.77
1.00 ± 0.28

P-value
0.22
0.244
0.370
0.068
0.0001
0.0001
0.0001
0.0430
0.0422
0.363
0.0001
0.0023

Table 2: Correlation of testosterone level with biochemical parameters
Variables
Testosterone (ng/dL)

HbA1c

Hematocrit

−0.3648**

0.4541**

Discussion
Reduced testosterone levels with the advancement
in age has been associated with anemia, fatigue
and decreased libido along with increased risk of
cardiovascular
problems,
depression
and
[9]
atherosclerosis . The present study demonstrated
reduced testosterone levels in majority of the
diabetic patients (72%) along with reduced

Fasting blood
sugar (mg/dL)
−0.4314**

Postprandial plasma
sugar (mg/dL)
−0.4234**

BMI
(kg/m2)
−0.3669**

hematocrit levels leading to development of
typical symptoms of hypogonadism such as
decreased libido and enhanced fatigue condition.
Fatigue condition can also be due to the
development of anemic conditions including
normocytic normochromic, microcytic hypochromic and dimorphic anemia, as observed in the
present study[10]. In general, geriatric populations
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with low level of testosterone have been found to
be at a higher risk of anemia [11].
The present study also demonstrated decrease in
hematocrit level in the diabetic patients, which
may possibly due to the presence of anemic
condition [10]. Similar results were obtained in the
41.33% of the diabetic patients of the present
study exhibiting reduced serum iron level. Since
iron is vital to produce red blood cells, the
reduced iron levels may increase susceptibility of
hypogonadism patients to anemia[12]. Such
observations indicate that reduced testosterone
levels leads to reduction in red blood cells
resulting in anemic condition [13]. On the other
hand, high ferritin levels during the time of
puberty often act as a risk factor leading to the
development of hypogonadism, as suggested by
Shalitin et al[14]. In addition, with the progression
of age, decrease in testosterone level may lead to
reduction in iron level, thereby increasing the risk
of anemia in men. Thus, administration of the
testosterone can help in the increasing libido and
treat macrocytic and microcytic anemia by
enhancing the absorption of iron from intestine
and process of erythropoiesis activation leading to
increase in the hemoglobin levels [15].
Serum testosterone treatments have also been
reported to impact the HbA1c levels in diabetic
patients [16]. Several contrary reports have been
published with respect to the correlation between
serum testosterone and HbA1c levels. Dhindsa et
al.,[17] Grossmn et al.,[18] and Ayman et al.[19]
reported no significant correlation between
HbA1c and testosterone levels, which is in
contrast with those by Kapoor et al[20]. in which
testosterone level correlated positively with
HbA1c level. On the other hand, a study on
Japanese men revealed negative association
between testosterone level and HbA1c, possibly
due to decrease in stimulatory effect of
testosterone on red blood synthesis [21]. However,
the present study demonstrated negative
correlation between the serum testosterone and
HbA1c levels, possibly indicating reduction in
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HbA1c levels in diabetic patients with
administration of testosterone.
Low levels of testosterone has been reported to be
associated with type II diabetes and insulin
resistance along with inappropriately low levels of
hematocrit values [19,22,23]. The decrease in
hormone level is slow and constant over all
decades and starts early in life, probably after the
third or fourth decade. The exact cause of the agerelated reduction in testosterone levels is not
known. Evaluation of fasting blood sugar and
postprandial plasma sugar levels in normal and
diabetic patients in the present study revealed
significantly higher blood sugar levels in the
diabetic patients. The correlation between the
blood sugar level and serum testosterone was
found to be significant and negatively correlated,
indicating improvement in blood sugar levels with
increase in serum testosterone. Studies have
reported inverse relationship between blood sugar
and
testosterone[24].
The
treatment
of
hypogonadism by means of testosterone
replacement therapy often leads to reduction in
blood sugar level along with reduction in the
resistance to insulin among the diabetic patients
[22, 25]
.
Present study revealed significant correlation
between BMI and serum testosterone. Testosterone level was reduced in diabetic patients with
increased BMI. Similar results were reported by
Aftab et al.[26] and Dhindsa et al.[17], demonstrating
significant association between BMI and low
serum testosterone level.
In conclusion, low testosterone level can be one of
the predictive marker for determining insulin
resistance, anemia and, other metabolic
conditions. Testosterone administration may;
however, help in treating the conditions by
decreasing resistance to insulin, increasing iron
absorption, and reducing BMI. Further research
with a considerably larger population and other
clinical parameters may aid in establishing
testosterone level as a marker in early diagnosis
and treatment.
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ABSTRACT

Article History:

Aim: Dental plaque of patients in the Intensive Care Unit (ICU) can provide an environment for
colonization of potential respiratory pathogens (PRP) making it a major risk factor for developing
Ventilator associated pneumonia(VAP). This study was aimed to assess and compare the role of
dental plaque as a reservoir for respiratory pathogens in causing Ventilator Associated Pneumonia.
Materials and Methods: A total of 30 patients belonging to the age group of 40-75 years were
enrolled in the study. The subjects were assigned into 3 groups: Group 1 – Healthy, Group 2 –
Chronic generalized periodontitis (CGP) and Group 3 – Ventilator associated pneumonia (VAP).
Dental examination included recording Simplified Oral Hygiene Index (OHI-S), Gingival Index (GI)
and Plaque Index (PI) to assess the oral hygiene status and gingival condition. Supragingival plaque
samples were collected from all the 3 groups and subgingival plaque samples were collected only
from group 2. The samples were subjected for aerobic and anerobic microbial analysis. Statistical
analysis was done using Statistical Package for the Social Sciences (SPSS) software.
Results: Aerobic culture of supragingival plaque showed the presence of Klebsiellapneumoniae,
Pseudomonas aeruginosa and Escherichia coli in group 3 patients, which was statistically significant
(P < 0.001) when compared to group-2 and group-1 patients. It also showed a statistically significant
difference in the mean scores of OHI-S, GI and PI scores (p< 0.001) in group 3 when compared to
group 1 suggesting that VAP patients had poor oral hygiene and attributed to lack or abstinence of
oral hygiene practices during mechanical ventilation.
Conclusion: There was a definitive, qualitative difference of oral microflora seen between above 3
groups and Dental plaque acts as a reservoir for potential respiratory pathogens
(Klebsiellapneumoniae, Pseudomonas aeruginosa and Escherichia coli) in causation of ventilator
associated pneumonia.
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INTRODUCTION
In the era of evidence based dentistry, research in the area of
infectious diseases has led to resurgence in the concept of focal
infection1 known as periodontal medicine.2 Recent evidence
suggests that periodontal infection may significantly enhance
the risk for certain systemic diseases or alter the natural course
of systemic conditions.3 Nosocomial pneumonia (VAP/NonVAP) is usually caused by colonization of oropharynx4 by
opportunistic pathogens such as Pseudomonas aeruginosa,

Staphylococcus aureus, Acinetobacter species, and gramnegative enteric bacteria such as Klebsiellapneumoniae,
Escherichia coli, and Enterobacter species.5
Ventilator associated pneumonia (VAP) is pneumonia in
patients receiving mechanical ventilation that was neither
present nor developing at the time of intubation.6 It is a major
cause of infection in the hospital, and studies have shown that
this infection add to the cost and double the length of stay of
the patient in the hospital.7 Many researches are being carried
out to find the causes for development of VAP which has a
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high mortality rates ranging from 20% to 41%8, 9, 10, 11, so the
incidence can be reduced and benefit the mankind.
Poor oral hygiene and periodontal disease may promote
oropharyngeal colonization by potential respiratory pathogens
(PRPs) including Enterobacteriaceae (Klebsiellapneumoniae,
Escherichia coli, Enterobacter species, etc), Pseudomonas
aeruginosa, and Staphylococcus aureus.12 Therefore it has been
suggested that dental plaque may serve as reservoir of
microorganisms for the causation of Ventilator associated
pneumonia in individuals who are on ventilators. Thus the aim
of the study was to to assess and compare the role of dental
plaque as a reservoir for respiratory pathogens in causing
Ventilator Associated Pneumonia.

MATERIALS AND METHODS
Patients of either sex, reported to the Out Patient Department,
Department of Periodontics, KLE VK Institute of Dental
Sciences, Belgaum, and to medical intensive care unit of
KLES Dr. PrabhakarKore Hospital and Medical Research
Centre, Belgaum, were selected for the study. A written
informed consent was obtained from all the subjects and
ethical clearance was obtained by the Ethical Committee, KLE
V.K. Institute of Dental Sciences, KLE University, Belgaum.
A total of 30 patients belonging to the age group of 40-75
years were enrolled in the study (15 males & 15 females) and
divided into 3 groups as follows, Group - 1Healthy (10
patients who were systemically & periodontaly healthy),
Group – 2 CGP (10 patients with chronic generalized
periodontitis), Group – 3 VAP (10 patients with ventilator
associated pneumonia).
During oral examination the clinical parameters such
Simplified-Oral Hygiene Index (Greene and Vermilion,
1964)13, Gingival Index (Loe and Sillness, 1963)13,Plaque
Index (Sillness and Loe 1964)13, were recorded for all the
patients to assess the oral hygiene status. Patients within the
age group of 40-75 years, who had a gingival index score and
OHI-S scorescore of 1.2 and above for group 2 and 3, who had
plaque index score of 1.0 and above for group 2 and 3, and
who had been on ventilator for more than 48hrs for any other
systemic conditions other than pneumonia in group 3, were
included in the study. Patients with systemic conditions like
diabetes mellitus, immunologically compromised patients or
patients with septicaemia, who have received any scaling and
root planning or any other periodontal therapeutic procedures
in the last 6 months, and Patients diagnosed as having
community acquired pneumonia and non-ventilator associated
pneumonia were excluded from the study.

comparison for the presence of respiratory pathogens in
aerobic supragingival plaque culture was done using Chisquare
test using SPSS 21.0.

RESULTS AND OBSERVATIONS
Clinical parameter evaluation: The clinical parameters
observed for the assessment of oral hygiene status showed that,
the mean and standard deviation scores of OHI-S, GI and PI
between Healthy group and VAP group showed statistically
significant difference (p< 0.001) (Table 1), suggesting that
VAP patients had poor oral hygiene when compared to the
healthy group. Whereas no difference was found in the mean
and standard deviation scores of OHI-S, GI and PI between
CGP and VAP (Table 2) suggesting that amount of plaque and
gingival inflammation in VAP patients were almost similar to
the CGP patients.
Table 1 Comparison between Healthy group and VAP
group

OHIS
GI
PI

N

Mean

Healthy
VAP
Healthy
VAP
Healthy
VAP

10
10
10
10
10
10

0.96
3.66
0.52
2.21
0.75
2.27

Std.
P-Value t-Value
Deviation
0.25
0.60
.001
-12.93
0.26
0.39
.001
-11.35
0.53
0.34
.001
-7.44

Table 2 Comparison between CGP group and VAP group

OHIS
GI
PI

Group

N

Mean

CGP
VAP
CGP
VAP
CGP

10
10
10
10
10

4.07
3.66
2.32
2.21
2.17

Std.
Deviation
0.92
0.60
0.27
0.39
0.36

PValue

t-Value

.265

1.15

.475

0.73

Microbial analysis: The microorganisms grown in
supragingival plaque Aerobic culture (Table3) were further
divided into respiratory organisms (Klebsiellapneumoniae,
Streptococcus
pneumonia,
Staphylococcus
aureus,
Pseudomonas aeruginosa, Escherichia coli) and nonrespiratory organisms (Oral commensals, Porphyromonas
species,
Bacteroidesfragilis,
Enterococcus
species,
Micromonas micros, Prevotella species, Fusobacterium
species, Peptostreptococcusintermedius, Streptococcus mutans,
Peptostreptococcusanaerobius, Citrobacterspp).
Table 3 Microorganisms isolated in aerobic culture of
supragingival plaque (SPA)
Supragingival plaque
aerobic (SPA)
NOGC
Oral commensals
Klebsiellapneumoniae
Enterococcus species
Citrobacter spp.
Pseudomonas aeruginosa
Escherichia coli
Klebsiellapneumoniae,
Staphylococcus aureus
Enterococcus species,
Streptococcus mutans
Klebsiellapneumoniae,
Citrobacter spp.
Total

After isolating the teeth with cotton rolls the tooth surfaces
were dried with sterile gauze to avoid contamination by saliva.
Supragingival plaque samples were collected for all the 3
groups and subgingival plaque samples were collected from
group 2 using sterile periodontal curettes and placed in sterile
test tube containing 1ml of normal saline solution for aerobic
and thioglycolate medium for anaerobic bacteria from the
respective groups. The prepared samples were sent to
Department of Microbiology, JN Medical College for aerobic
and anaerobic culture.
Statistical analysis
The mean and standard deviation (SD) for OHI-S, GI and PI
were calculated from the observations. Intergroup comparison
for indices scores was done using Paired‘t’ test. Intergroup

Group

Healthy %

CGP

%

VAP

%

Total

1
9
0
0
0
0
0

10%
90%
0
0
0
0
0

0
1
3
3
1
0
0

0
10%
30%
30%
10%
0
0

0
0
5
0
0
3
1

0
0
50%
0
0
30%
10%

1
10
8
3
1
3
1

0

0

1

10%

0

0

1

0

0

1

10%

0

0

1

0

0

0

1

10%

1

100% 10 100% 10 100%

30

0
10

Presence of respiratory organisms in VAP was higher
compared to CGP group and healthy group which was
statistically significant (Table 4).
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major risk factor for developing VAP in patients who are on
ventilators.15

Table 4 Association between respiratory and non
respiratory pathogen between groups in aerobic culture of
supragingival plaque
Organisms
Healthy
Respiratory organisms
0
Non respiratory
10
organisms
Total
10

CGP
4

VAP
10

6

0

10

10

2

χ Value P Value
20.36

< 0.001

Anaerobic culture of supragingival plaque samples did not
show presence of any respiratory pathogens in all the three
groups. (Table 5)

The microorganisms grown in aerobic culture of supragingival
plaque were further divided into respiratory pathogens and
non-respiratory pathogens. Results showed that VAP patients
harboured greater number of potential respiratory pathogens
compared to chronic periodontitis patients followed absence of
PRPs in healthy subjects and the difference were statistically
significant, (Table 4) (p< 0.001).

Table 5 Microorganisms isolated in anaerobic culture of
supragingival plaque (SPAN)
SPAN
Healthy % CGP % VAP % Total
NOGC
9
90%
9
90%
0
0
18
Oral commensals
0
0
1
10%
0
0
1
Porphyromonas spp.
1
10%
0
0
0
0
1
Bacteroidesfragilis
0
0
0
0
5
50%
5
Micromonas micros
0
0
0
0
1
10%
1
Prevotella spp.
0
0
0
0
2
20%
2
Peptostreptococcusan
0
0
0
0
2
20%
2
aerobius
Total
10
100% 10 100% 10 100% 30

Subgingival plaque samples were collected only in CGP
group. 20% aerobic culture of subgingival plaque samples
showed the presence of PRP’s such as Klebsiellapneumoniae,
Streptococcus pneumonia (Table 6). And none of the
subgingival plaque samples showed the presence of PRP’s in
anaerobic culture of subgingival plaque (Table 7).
Table 6 Organisms isolated in aerobic culture of
subgingival plaque
SGA
NOGC
Oral commensals
Klebsiellapneumonia
Streptococcus pneumonia
Total

CGP
4
4
1
1
10

%
40%
40%
10%
10%
100%

Total
4
4
1
1
10

Table 7 Organisms isolated in anaerobic culture of
subgingival plaque
SGAN
Porphyromonas spp.
Bacteroidesfragilis
Micromonas micros
Peptostreptococcusintermedius
Peptostreptococcusanaerobius
Micromonas micros, Prevotella spp.
Bacteroidesfragilis, Fusobacterium spp.
Prevotellaspp, Fusobacterium spp.
Total

CGP
2
2
1
1
1
1
1
1
10

%
20%
20%
10%
10%
10%
10%
10%
10%
100%

In the present study, Statistically significant difference (p
<0.001) in OHI-S, Plaque index and Gingival index scores was
seen in CGP and VAP patient group when compared to healthy
group (Table 1,2). This increased amount of plaque in VAP
patients may be attributed to lack or abstinence of oral hygiene
practices during mechanical ventilation. Increase in the plaque
scores in ventilator patients in the present study is in
agreement with investigations carried out by Scannapieco et
al,15 and by Fourrier et al.16

Growth of respiratory pathogens in aerobic supragingival
plaque culture was 100% in VAP patients, and 40% in CGP
patients (Table 4). The lack of oral hygiene, the decline in
activity of daily living, and the presence of polypharmacyrelated xerostomia in institutionalized elders disturb the
delicate equilibrium between tooth structure and oral fluids,
thus providing favourable conditions for the proliferation of
potential respiratory pathogens in dental plaque. Further
weakened swallowing and cough reflexes17, decreased
mucociliary clearance of airways result in the aspiration of the
respiratory pathogens present in dental plaque into the lungs.18,
19, 20,
This explains the biological plausibility for dental plaque
to act as potential reservoir for respiratory pathogens. The
present study is in agreement with the investigations done by
Russell & Colleagues21 and Ali A El- Solh & Colleagues22
who isolated similar respiratory pathogens in hospital acquired
pneumonia patients (Klebsiellapneumoniae, Escherichia coli,
Staphylococcus aureus and Pseudomonas aeruginosa).
Subgingival plaque was collected only in CGP group, as in
healthy group subgingival plaque cannot be procured.23In VAP
patients subgingival plaque sample collection was avoided as it
can induce bleeding, increases the risk of aspiration
pneumonia which may complicate the disease severity and
increases the mortality of the patient.

Total
2
2
1
1
1
1
1
1
30

DISCUSSION
Periodontal disease has been reported to be a pre-disposing
factor for several diseases and systemic conditions for example
cardiovascular diseases, diabetes, kidney diseases, stress
related diseases, pre-maturity and/or low birth weight14 and
respiratory diseases such as COPD and pneumonia.
The anatomical continuity between the lungs and the oral
cavity makes the latter a potential reservoir of respiratory
pathogens. Within 48 hours of admission to the intensive care
unit (ICU), patients have changes in oral flora towards a
predominantly gram-negative spectrum, which is more
virulent. Dental plaque can provide an environment for
colonization of potential respiratory pathogens making it as a

Aerobic culture of subgingival plaque showed presence of
respiratory pathogens in 2 samples (Table 6). The
supragingival and subgingival zones is not watertight
compartment which substantiate the presence of respiratory
pathogens (20%) in aerobic culture of subgingival plaque and
thereby endorses the possibility that dental plaque could be a
potential reservoir for respiratory pathogens.
Anaerobic culturing of supragingival and subgingival plaque
samples did not show presence of PRPs in any of the group.
(Table 5, 7) This can be attributed to high mortality of
respiratory pathogens in anaerobic conditions.
The
study
showed
that
respiratory
pathogens
(Klebsiellapneumoniae,
Pseudomonas aeruginosa
and
Escherichia coli) colonizing dental plaque could be implicated
in development of Ventilator associated pneumonia in
hospitalized elderly patients and it is suggested that active
programs be instituted by all health-care practitioners to
enhance the access of institutionalized patients to dental care

2221

International Journal Of Current Medical And Pharmaceutical Research, Vol. 3, Issue, 08, pp.2219-2222, August, 2017

services and to improve daily oral hygiene. So that the
incidence of ventilator associated pneumonia can be decreased
and reduce the mortality rate of VAP

CONCLUSION
The present study suggested that there was a definitive,
qualitative difference present between the microflora of
Healthy, Chronic generalized periodontitis and Ventilator
associated pneumonia patients and Dental plaque acts as a
reservoir of respiratory pathogens (Klebsiellapneumoniae,
Pseudomonas aeruginosa and Escherichia coli) in causation of
ventilator associated pneumonia. Further multicentric studies
with large sample size are required to substantiate the causal
relationship of dental plaque and Ventilator associated
pneumonia.
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ABSTRACT
BACKGROUND

1

Global developmental delay/intellectual

disability are on a rise in children in the present
time. ocular and visual anomalies are
frequently associated with it of which refractive
errors are the most frequent. This if goes unnoticed
leads to strabismus
and

amblyopia.

MATERIALS AND METHODS
This study aims to assess the prevalence of
refractive error, strabismus and ambryopia among
children with normal development
or global developmental delay/intellectual disabililT
attending ophthalmology opD at KLES Hospital,
Belagavi. Gse records of
all 200 new patients less than or equal to 12 years
of age group vrho attended KLES, Dr. prabhakar
Kore Hospital between
January 2015 and December 2015 were retrospectively
reviewed.
RESULTS

The male:female ratio was 1'22:1. out of the total
evaluated 200 cases, 130 cases were with normal
development anc 70 with
GDD/ID' Refractive errors were B5o/o, whereas the
cases of amblyopia was 45.50o/o and strabismus
39.50o/o. Amblyopia with
refractive error naving GDD/ID was stastically significant
as compared
.- ambiycpia
'__ to
,Yllll refractive
lLlloLtlvE cerror having normal
-...-'I-Hlu with
development

(p=0.001).

CONCLUSION
Refractive error was the most comrlon ocular
disorder seen. Refractive error with amblyopia
is more in children with GDD/ID
as compared to normal childrEn' owing to
the high percentage of visual anomalies, ophthalmological
referral bccomes essential
in children with developmental anomalies.

KEYWORDS
Refractive Error, Strabismus, Amblyopia.
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retrospective study.

ln children,

J.

visual impairment is a serious disability and its
management under the campaign of vision 2020
is a main
priority of World Health Organization.l An estimate
of 285
million people around the world are visually impaired.
19
Financial or
Competlng Interest: None.
Subml-ssion 29-03-2012 Peer Review 04-04-2017,
Acceptance 1B-04-201 Z Published 28-04-201 7.
Corresponding Author:
Dr. Shalini Singh,
P/ot No. 96, CITB Colony,
Gandhi Nagaa Dharwad.
E-

na i/.'

DOI : 1

sh a Iln i. sl n g h 4 3 @ g n a ll. com

O. 1

84 1 0/jebnh/20 I Z/4 I 1

I delay/intellectual disability aftending Ophthalmology
OpD

Evid. Based

Med.

Healthc. 2017i 4(35), 2tL4-2117. DOt:

million being children below the age of 12 years. 43olo of
the
population is visually impaired due to refractive
errors, which
is the principle

cause of visual impairment in children.2 A
condition of the eye in which the eye fails to focus the
image
on the retina resulting in blurred vision ii known as refractive
error.3 Strabismus is a'condition where there is misalignment

of the eyes and in coordination betn,een the extraocular
muscles, adversely affecting the binocularity, stereopsis
or
depth of perception. Amblyopia is a developmental defect of
spatial visual processing that occurs in the central visual
pathways of the brain.a A critical period is the
time when, if
cortex is deprived of normal stimulation, the functions and
development will be permanently disrupted. Strabismic
suppression causes reduced activity in cortical cells leading
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amblyopia and amblyopia
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in this i:ge will result

in

permanent visual impairment.s Uncorrected refractive error
can result in strabismus and amblyopia. In children,
strabismus is a common factor contributing to amblyopia.
There is an increase in frequency of ocular, visual anomalies
and refractive error in children with global developmental
delay.6 Uemera et al presented a classification of delayed
visual maturation. It has 3 categories, type i being patients
with visual maturation delay with no other anomalies, type
2 are patients with visual maturation delay who are mentally
retarded or have a seizure disorder, whereas type 3 children

arc with visual abnormality and a

cases were with normal development and 70 with GDD/ID.
We obserued that patients aged 2-6 yrs. old were the Iargest

stra

group (45.50o/o).

dela

amt

Objectives
To study the prevalence of refractive error, strabismus and
amblyopia in children under 12 years of age with normal
development or with global developmental delay/intellectual
disability attending the Ophthalmology OpD of KLES, Dr.
Prabhakar Kore Charitable Hospital and MRC over a period
of one year.

MATERIALS AND METHODS
This is a hospital-based retrospective study done to
know
the.prevalence of refractive error, amblyopia and
strabismus
in children attending paediatric Ophthalmology OpD
of our
hospital referred from paediatrics and ChitJ Oevelopment
Centre. Case records of all new oatients less than
or eoual
to 12 years old who presented to KLES, Dr. prabhakar
Kore
Charitable Hospital and MRC between January 2015
and

of global
and

(20130) on Snellen,s chart on examination
were included in

the study. Data was stored for age, sex, clinical
diagnosis of
refractive error, strabismus and amblyopia with
oiwithout
global developmental delay/intellectual

witl

170

dev,

91

m0r

79

glot

Etor,

refn

re{

ref
Ti

i

6ye
with

It

was
cbserved that 2-6 years ofage group has highest
number of

cas(

amblyopia cases (56.04%) and strabismLls was
more
commcn in the age group of 2-6 years
{5a.a3yo).
0-1
Year
Amblyopia with

Table 2.

without

in at

blurring of vision, deviation of eyes/ delayed milestones
and
children with best corrected visual acuity less than
6/9

chilr

Total

developmental
67,060/o had normal
development. 11 cases of age group 0-1 year, 51 cases
of
age group 2-6 years and 29 cases of age group 7-tZ years
were diagnosed with amblyopia, which was 45.50o/o and g
cases of age group 0-1 year t 43 cases of age group
2_6 years
and 28 cases of age group 7-L2years were diagnosed
with
strabismus that was 39.50%, Age group of 7_12 years
have
maximum number of refractive errcrs (44.!Lo/o).

age_

Hospital and diagnosed by the paediatric neurologist.
Children attending ophthalmology OpD with
complaints of

Years

delay/intellectual disability

refractive error

Kore Charitable

Years

children were cases

developmental delay is defined as performance
that is two

r'rrs: stidy included the cases of GDD/ID
who had undergone
DQy'IQ test referred from the child development
center. to
Ophthalmology OpD of KLES, Dr. prabhakar

Year

22 cases of age group 0-1 year, 73 cases of age group

error
Amblyopia without

least two or more developmental fields of gross/flne
motor,
sociat/personat and activities of daily tiving.s,ro
::9litl-91,

7-L2

2-6 years and 75 cases of age group 7-12 years were
diagnosed with refractive errors, which were the most
common ocular disorder seen (85%). Wherein, 32.94o/o

December 2015 were retrospectively reviewed.
Global
standard deviation or more below the rnean
on
appropriate, standardised norm_referenced testing

2-6

Refractive error
22
73
75
Amblyopia
11
5l
29
Strabismus
B
43
2B
Tahle 7, Number of Cases of Refractive
and Strabismus A

superimposed visual

maturation delay.T Of the various ocular manifestations,
refractive error is the most common finding (51%) followed
by strabismus (18%).6

0-1

10
1

2-6

7-L2

Years

Years

42

26

9

3

of Cases of Amblyopia

Error

and

amt
This
valu

Total

of

a,

6c;

78

refri
year

13

gror

of

havi

10 cases of age group O-1 year, 42 cases of
age group
2-6 years and 26 cases of age group l_!2 years
were had
amblyopia with refractive error. In contrast
to this, 1 case of
age group 0-1 year, 9 cases of age group
2_6 years and 3
cases of age group 7-12 years had amblyopia

ref

without

refractive error.
7 cases of age group 0-1 year, 27 cases
of age group 2-

6

ref

years

and 19 cases of age group Z-tZ yeais were
diagnosed as strabismus with refractive error,
wherein 1
case of age group 0-1 year, 16 cases of age group
2_6 years
and 9 cases of age group 7-12 years had
strabismus without
refractive error.

Ta

I
95o/(

disability. This data

was statistically analysed. The Chi_square
test was used to
compare variables and a p value less than
0.05 was
considered statistically significant. Ratio and percentages

were calculated and tabulated. The results were

summarised and presented in tables.

described,

RESULTS
Records of 200 patients were evaluated with
a male:female
ratio of 1.22:1. Out of the total evaluated 200 cases,
130

l

Strabisnrus with
refractive error
Strabismus without
refractive error

0-1
Year

2-6

7-72

Years

Years

7

27

19

1

1b

9

Table 3. Number of Cases

without Refractive Effor
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lubn,h,com
Esotropia r,vas found lo be the commonest type of
strabismus (56.96%). Children with global developmental
delay/intellectual disability having refractive error with
amblyopia were more in nutnber (54.92010) as compared tc
children with normal development having refractive error

the prevalence of strabismus as 12.1%.sln contrast to

with amblyopia. In contrast to this, children with normal

children and this was statistically significant as/ p=0.001.
This could be explained by the fact that it is a spectrum of
disease involving delayed and stunted development of the
brain and the e1,g. Evaluation of visual acuity is difficult and
maybe underbsimated and enough effons are not taken to
evaluate visual acuity in them, The fact that refractive error
itself is undiagnosed and neglected in children with GDD/iD
having complex needs where the stress is on treating the
associated systemic anomalies, thus losing out on the crucial

development having refractive error with strabismus were
more in number (62.50%) as compared to children with

global developmental delay/intellectual disability having
refractive error with strabismus.

lp
re
St

%
al
al

tf

v
rs

rS

:h

,e
IS
JI

e

Amblyopia with
refractive error having

0-1
Year

2-6

7-L2

Years

Years

B

23

10

2

lo
ao

Total
47

Amblyopia with
refractive error having

more in children with GDD/ID as compared

years

GDD

a

study Cone in China,1o proportion of esotropia was more in
our study correlating with other studies done in India. It was
observed that in our study rcfiactive error with amblyopia is

of growth, which

makes all..

to

normal

the difference

when

treated.

Ib

36

Limitations

ND

Table 4, Number ofCases of
GDD vs, ND
Error

This being

Refradive
to

B cases of age group 0-1 year, 23 cases of age group 26 years and 10 cases of age group

a

generalisation
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with refractive error having GDD/ID. In contrast to this,

2

cases of age group 0-1 year, 18 cases of age group 2-5 years

and 16 cases of age group 7-t2years were diagnosed
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amblyopia with refractive error having normal development.
This was statically significant as with Chi-square test, the p
value is 0.001 (for 95olo confidence interval). However, cases
of age group 0-1 year, 10 cases of age group 2-6 years and
6 cases of age group 7-12 years had strabismus with
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luuing norrut development. '"
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population as a whole as it

to the

overeslimates the incidence compared to the populationl''
However, the strength of our study is it gives a general view
of the pattern of prevalence of amblyopia and strabismus in
children with refractive error. It also gives a comparative
picture of the prevalence of the same in children with normal
development and in children with GDD/ID. This helps in
focusing our screening programs on the youngest age
groups and also creates awareness among the paediatricians
and healthcare providers to stress on the importance of
ophthalmic o:amination and visual screening of children with
GDD at an early age.

CONCLUSION
Referral to ophthalmic care is quite essential in children with

GDD/ID and norrnal development

for their

overall

development and oPtimum care.
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"God in the Throat” An Unanticipated encounter
Ankale N.R., Belaldavar B.P., Patil M.C., Chate S. Shiromany A
ABSTRACT
Background:- A 48yr old female presented with sudden
onset absolute dysphagia & aphoniasince 10 days with
history of a psychiatric illness. X-ray neck showed a very
large radio opaque object in cricopharynx & upper part of
cervical oesophagus. Under short general anaesthesia,FB
visualized with Mc intosch laryngoscope and removed with
Magill forceps and was found to be an idol of Lord
Balakrishna.To our knowledge, it is the first case being
reported in the world literature of such a large and
unusual foreign body.
Conclusion:- The authors state that such unusual foreign
bodies should be anticipated in psychiatric patients who
come with complains of sudden dysphagia, aphonia or
respiratory distress.
Keywords: Foreign body, cricopharynx, psychiatric patient
I.

INTRODUCTION

Foreign bodies (FBs) in the aerodigestive tract are important
causes of morbidity and morality in the two extremes of life
and pose diagnostic and therapeutic challenges [1]. The
ingestion and aspiration of FBs occur most commonly
inpediatric population, especially in their first six years of life
[1–3]. However, they are not so uncommon in adults [4, 5].
Most FB ingestions in adults are related to eating, leading to
either bone or meat bolus impaction, while poor dentition,
inadequate chewing, and eating while being sedated can
precipitate this problem [5, 6]. Food impaction may also
indicate obstructive esophageal preexisting lesions such as
esophageal (mucosal) ring, peptic or malignant esophageal
stricture, or eosinophilic esophagitis [6, 7]. Adults account for
only about 20% of the reported cases of aspirations [8]. In
adults, it occurs more commonly in patients with psychiatric
disorders, mental retardation, or impairment caused by
alcohol, traumawith a decreased level of consciousness, and
impaired airway reflexes, when airway protective mechanisms
function inadequately or facial traumas. Various foreign
bodies have been reported including dentures, coins, fish bone,
chopstick [9] and even glass pieces in aero digestive tract.
II.

CASE REPORT

A 48yr old female presented in our hospital with chief
complaints of non-progressive absolute dysphagia & aphonia
since 10 days which started suddenly to begin with. She could
not swallow both solids and liquids and had signs of
dehydration. As told by the patient’s attender she was
suffering from a psychiatric illness and was on irregular
treatment. The patient was also repetitively pointing towards
IJISRT17MY33

her throat. On examination oral cavity and oropharynx were
normal. X-ray neck soft tissue showed a very large radioopaque object in the cricopharynx & the upper part of cervical
oesophagus. Routine blood investigations were sent on
emergency basis and were normal. An emergency
tracheostomy was anticipated and all the necessary
arrangements were made. Before shifting to OT patient was
given IV Ringer lactate 750ml as she was dehydrated. Before
giving anaesthesia, 100% Oxygen was given for 3 min. Later
she was premedicated(Glycopyrollate 0.05mg/kg, Fentanyl 2
micro-gm/kg, Midazolam 0.05mg/kg) and sedative dose of
Propofol (1mg/kg) was given slow intravenous. FB removal
was anticipated under direct laryngoscopy but while putting
blades of Macintosh laryngoscope metallic article was seen
and using Magill forceps it was removed a-traumatically and
in toto and to everyone surprise it was found to be an idol of
Lord Balakrishna (measuring 5.2cmx4cm). There were no
apparent mucosal tears or lesion seen. Post op period was
uneventful and vitals were monitored regularly. A course of
IV antibiotics, anti-inflammatory and steroids were given for a
week and was evaluated by a psychiatrist and later the patient
was discharged. Patient came for regular follow up and after 2
months video-laryngoscopy and upper GI-scopy was done and
no lesions were found. To our knowledge, this is the first case
being reported in the world literature of such a large and
unusual foreign body.
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Fig A. X-Ray Neck showing F.B.
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Fig B. Intra op picture

Fig C. F.B. (5.2x4cm)
III.

DISCUSSION

Foreign body impaction in the upper airway and digestive tract
has been a problem since the earliest of reported history. The
foreign body spectrum was defined by Jackson as an object or
substance foreign to the location where it is found [10]. He
classified them as exogenous and endogenous. An infinite
variety of foreign bodies may be inhaled or swallowed. A
foreign body lodged in the cricopharynx can cause
damage/obstruction to the airway. Groundnut, castor seed,
pieces of brick, stones, earrings, pins and whistles are some of
the common foreign bodies aspirated into the airway whilst
fish bone(44.6%), mutton piece, chicken bone(13.3%),
coins(33.2%)[11] are the common foreign bodies swallowed
into the food passage. Nearly 90% of swallowed objects
IJISRT17MY33

www.ijisrt.com

traverse the gut uneventfully in less than 7 days. Carelessness
of parents (in case of children), poor vision, mental infirmity,
drug addiction and rapid eating are some of the factors
responsible for this. However, most foreign body ingestion
occurs in children between 6 month and 6 years of age; the
rate of foreign body ingestion in adults is lower. Dentures,
chopsticks and even glass pieces have also been incriminated
in the literature. Self-inserted or ingested foreign bodies are
quite common in the paediatric age group. In adults, selfinserted foreign bodies in the skull, orbit, sphenoid sinus,
urethra and abdomen [12-18] as well as intentional ingestion
of foreign bodies have been reported. The severity of the
symptoms depends upon the site, size, composition and period
for which the foreign body has been present. It can be life
threatening thus needing prompt management. Early removal
of the foreign body is necessary if stuck in the cricopharyngeal
sphincter or esophagus, by general anaesthesia. Hospital stay
and morbidity can be decreased, only if treated as early as
possible. Case descriptions of both types of foreign body
aspiration are abundant and in general the presumptive
diagnosis is readily apparent and management carried out
accordingly. Thus in cases of oesophageal foreign body, the
clinical presentation is usually with acute dysphagia, choking,
gagging, drooling and regurgitation. Diagnosis at times
becomes difficult because of the non-availability of a clear
history, as in our case where due to psychiatric illness patient
swallowed such a huge foreign body. In these cases, the
importance of a psychiatric evaluation is stressed and this
applies similarly to our patient. Any self-inserted foreign body
must be evaluated in the context of a potential psychiatric
illness and the patient described here did indeed have a
psychiatric history. The history of foreign body ingestion in
such patients is rarely forthcoming so the index of clinical
suspicion should be high. Ingestion of such a big idol is
dangerous as it can cause perforation due to its sheer size and
pointed edges. Caretakers of these patients should be alert to
the possibility of foreign body ingestion. Foreign body
removal is associated with a high degree of risk; a skilled
surgeon is needed to perform a preoperative assessment and
develop a good treatment plan. A multidisciplinary team is
required including the ENT surgeon, anaesthetist, and
psychiatrist to deal with such cases. We believe that removal
of foreign bodies is best done in the operating room. In this
case, because while using Macintosh laryngoscope we could
visualize the foreign body outside, we removed it. To date, the
case in the present report is the first clinical report of such an
unusual and large foreign body. To our knowledge, this is the
first clinical report of this type of retrieval in a single case.
IV.

CONCLUSION

Foreign bodies of aero digestive tract are ENT emergencies
and should be removed urgently. The author wants to specially
emphasize that patients with psychiatric history should be
evaluated thoroughly, especially when there is history of
dysphagia, aphonia or respiratory distress. Aspiration or
ingestion is usually not observed by caretakers in such cases.
150

Volume 2, Issue 5, May – 2017

International Journal of Innovative Science and Research Technology
ISSN No: - 2456 - 2165

Diagnosis requires a high index of clinical suspicion and
unusual foreign bodies can be expected.
REFERENCES
[1] P. Nandi and G. B. Ong, “Foreign body in the esophagus:
review of 2394 cases,”British Journal of Surgery, vol.65, no.1,
pp.5–9, 1978. International Journal of Otolaryngology
[2]J.M.GilyomaandP.L.Chalya,“Endoscopic procedures for
removal of foreign bodies of the aerodigestive tract: the
Bugando Medical Centre experience,”BMC Ear, Nose and
Throat Disorders, vol. 11, no. 1, article 2, 2011.
[3] H. Ekim, “Management of esophageal foreign bodies: a
report on 26 patients and literature review,” Eastern Journal of
Medicine, vol.15, no.1, pg.21–25, 2010.
[4] A. Bane and A. Bekele, “Management of gastrointestinal
foreign bodies using flexible endoscopy: an experience from
Addis Ababa, Ethiopia,”East and Central African Journal of
Surgery, vol. 17, no. 3, 2012.
[5] J.Roura, A.Morello ,J.Comas, F.Ferran, M.Colome,and
J.Traserra, “Esophageal foreign bodies in adults,”Journal for
OtoRhino-Laryngology
and
Its
Related
Specialties,vol.52,no.1,pg.51–56, 1990.
[6] T. George and R. Andrew, “Update on foreign bodies in
the esophagus: diagnosis and management,”Current
Gastroenterology Reports, vol. 15, article 317, 2013.
[7]
P.Ambe,
S.A.Weber,
M.Schauer,
andW.T.Knoefel,“Swallowed foreign bodies in adults,”
Deutsches Arzteblatt International,vol.109,no.50,pp.869–
875,2012.
[8] N. Al-Sarraf, H. Jamal-Eddine, F. Khaja, and A. K. Ayed,
“Headscarf pin tracheobronchial aspiration: a
distinct clinical entity,”Interactive Cardiovascular and
Thoracic Surgery,vol.9, no. 2, pp. 187–190, 2009.
[9] Sheng-Xi Li, Hui Li, Tao Chen, Mei-Dong Xu
“Endoscopic retrieval of an 18-cm long chopstick embedded
for ten months post-automutilation in the esophagus of a
patient with psychosis,”World Journal of Gastroentestinal
Endoscopy vol.6, no.9, 2014 September; pg453-456
[10] Jackson CL - Ancient Foreign Body Cases –
Laryngoscope 1917 _ 27 - pg 583-584
[11] Peter A, Mohammad DI. Pattern of Foreign body in the
throat. Jr of Natural Science Research Vol.2, No. 4, 2012; pg
8-12
[12] O’ Sullivan ST, Reardon CM, McGreal GT, Hehir DJ,
Kirwan WO, Brady MP. Deliberate ingestion of
foreign bodies by institutionalized psychiatric hospital patients
and prison inmates. Ir J Med Sci 1996;
163:pg.274-276.
[13] Greene KA, Dickman CA, Smith KA, Kinder EJ,
Zabramski JM. Selfinflicted orbital and intracranial injury
with a retained foreign body, associated with psychotic
depression: case report and review. Surg Neurol 1995;
40:pg.492-503.
[14]. Alsarraf R, Bailet JW. Self-inserted sphenoid sinus
foreign bodies. Arch Otolaryngol Head Neck Surgery 1998;
124:pg.1018-1020

IJISRT17MY33

www.ijisrt.com

[15]Dodson KM, Bridges MA, Reiter ER. Endoscopic
Transnasal Management of Intracranial Foreign Bodies. Arch
Otolaryngol Head Neck Surgery 2004; 130:pg. 985-988.
[16] Phillips JL. Fogarty catheter extraction of unusual
urethral foreign bodies.Journal Urology 1996; 155:pg.13741375.
[17] Costa G, DiTonno F, Capodieci S, Laurini L, Casagrande
R, Lavelli D. Self-introduction of foreign bodies into the
urethra: a multidisciplinary problem. International Urology
Nephrology 1993; 25: pg77-81
[18] Jamilla FP, Casey LC. Self-Inflicted Intramyocardial
Injury with a Sewing Needle: A Rare Cause of Pneumothorax.
Chest 1998;113: pg531-534

151

ORIGINAL RESEARCH PAPER

Volume-6 | Issue-9 | September-2017 | ISSN No 2277 - 8179 | IF : 4.176 | IC Value : 78.46

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH
A RARE CASE OF IPSILATERAL POSTERIOR HIP DISLOCATION WITH
POSTERIOR WALL ACETABULAR FRACTURE WITH FRACTURE NECK OF
FEMUR

Orthopaedics

S. K. Saidapur

Ass. Prof at Dept. of Orthopaedics, KLE University's J.N. Medical College and Dr.
Prabhakar Kore Hospital and MRC, Nehru nagar, Belagavi, Karnataka, India 590010

R.B. Uppin

Prof at Dept. of Orthopaedics, KLE University's J.N. Medical College and Dr. Prabhakar
Kore Hospital and MRC, Nehru nagar, Belagavi, Karnataka, India 590010

Saumya Agarwal

Resident, Dept. of Orthopaedics, KLE University's J.N. Medical College and Dr.
Prabhakar Kore Hospital and MRC, Nehru nagar, Belagavi, Karnataka, India 590010 Corresponding Author

Rahul Pansuria

Post Graduate at Dept. of Orthopaedics, KLE University's J.N. Medical College and Dr.
Prabhakar Kore Hospital and MRC, Nehru nagar, Belagavi, Karnataka, India 590010

ABSTRACT
High velocity motor vehicle accidents are major culprit leading to traumatic hip dislocations. We report a case of a 35 year old man who sustained
posterior hip dislocation with posterior wall acetabular fracture and ipsilateral fracture neck femur following an autorickshaw accident. Prompt
open reduction and internal ﬁxation of the hip fracture-dislocation and ﬁxation of fracture neck femur with a dynamic hip screw and posterior
acetabular wall with reconstruction plate and screws were performed. Being a rare injury and reported infrequently in literature, treatment becomes
quite challenging for orthopaedic surgeons. On 3 months follow up, patient shows radiological union and was able to walk with support. There were
no major complications observed.

KEYWORDS
Hip Dislocation, femur neck fracture, posterior wall acetabular fracture, radiological union
INTRODUCTION
Traumatic hip dislocations occur frequently in high-energy motor
vehicle accidents. Posterior dislocation of the hip joint with associated
ipsilateral acetabular fracture and fracture neck of femur is an
uncommon injury. Early recognition, prompt and stable reduction is
the essence of successful management. A delay in diagnosis and
reduction leads to preventable complications and morbidity. Final
outcome depends upon the time elapsed from injury to treatment, type
of fracture-dislocation, congruity and stability of the reduction and
severity of injury[1, 2]. Posterior hip dislocations occur in axial force
transfer through the femur to the hip joint in adduction at hip.
Associated injuries are frequent in such a high impact injuries.
According to varying position of the hip from extension to ﬂexion (in
adduction) leads to fracture of the wall of acetabulum or column
fracture. There are case reports documenting dislocation of hip with
column or wall fractures of acetabulum, with neck or intertrochanteric
fracture [3]. The combination of posterior dislocation of hip with
fracture neck of femur, with fracture of posterior wall of acetabulum is
a rare entity and to our knowledge has been reported very few times in
literature till date. There was also ipsilateral patellar fracture and
lateral collateral ligament tear.We describe a case of posterior hip
dislocation with posterior wall acetabular fracture and ipsilateral
fracture neck of femur following a road trafﬁc accident.
CASE REPORT
Thirty ﬁve year old man had sustained a Road Trafﬁc Accident
resulting from a hit by an autorickshaw. Patient was conscious
throughout the incident. Primary stabilization was performed of as per
ATLS (Advance Trauma Life Support) protocol. Patient had severe
pain in the right hip and knee and was unable to move his right leg. On
examination, his right leg appears to be shortened and externally
rotated. Swelling and abrasions were noticed on the right hip and knee.
All necessary radiographs were obtained [Figure 1] and fracture
geometry was deﬁned by CT scan Pelvis which showed posterior
dislocation of the hip with posterior wall fracture of acetabulum and
fracture neck of femur on the ipsilateral side [Figure 2].
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Figure 1: X-ray Pelvis with bilateral hip antero-posterior view
showing right fracture neck of femur and posterior wall acetabulum
fracture

Figure 2: CT-Scan Pelvis with bilateral hip showing right fracture
neck of femur and posterior wall acetabulum fracture
CT Brain was normal. A primary closed reduction technique for
posterior dislocation of hip was attempted but was not successful.
Following this, he was soon taken up for surgery in the operation
theatre. In lateral position, surgical exposure was performed using
standard Kocher–Langenback approach. On exposure multiple tears
were noticed on the attachment of posterior capsule and short external
rotators. The sciatic nerve was found stretched over dislocated head
but intact. 2 guide wires were passed through the femur neck fracture
into the head of femur and stable ﬁxation of fracture neck of femur was
performed under vision with the help of dynamic hip screw ﬁxation
with derotation screw [Figure 3]. Head was found vascular on drilling.
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CONCLUSION
Hip dislocation combined with acetabular fracture and femur neck
fracture is an uncommon injury and their treatment is challenging and
technically demanding for orthopedic and trauma surgeons. This
article presents a rare case of posterior wall ipsilateral acetabulum with
fracture neck of femur in a patient who sustained traumatic posterior
hip dislocation and treated with an appropriate reduction technique
using Dynamic Hip Screw for femur neck fracture and reconstruction
plate with screws for posterior wall acetabulum fracture after
reduction of posterior dislocation of hip joint. Early surgical
intervention is important for satisfactory outcomes of such complex
fracture-dislocation injuries.
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Figure 3: Fluroscopic image showing right fracture neck of femur
ﬁxed with Dynamic Hip Screw with Derotation Screw
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Figure 4: Post-operative x-ray showing ﬁxation of ipsilateral right
fracture neck of femur with Dynamic hip screw and posterior wall
acetabulum fracture with reconstruction plate and screws
Patellar fracture was reduced with the help of tension band wire
technique and lateral collateral ligament tear was sutured after a week.
Patient was advised physiotherapy from the post operative day 2 with
passive followed by active assisted exercise and non weight bearing
for 6 weeks. Partial weight bearing was allowed after 6 weeks. Patient
is doing full weight bearing with acceptable range of motion (75
degree right hip ﬂexion) at the end of 3 months.
DISCUSSION
Posterior dislocations account for approximately 90% of hip
dislocations [1]. Position of the hip at the moment of impact and
vectors and intensity of the forces affect the direction of the dislocation
and whether a fracture-dislocation or a pure dislocation occurs [2].
During a motor vehicle accident, if the axial forces are applied through
the femur while the hip is ﬂexed and adducted, posterior hip
dislocation usually occurs. Slight degrees of hip adduction at the time
of collision, also leads to posterior wall fracture of the acetabulum.
Further adduction of the femur head ﬁxed by the tight periosteum of
the ilium can cause the fracture of the femoral neck [3].Considering the
emergency of such injuries, in addition to the severity of damage,
duration of the dislocation has a considerable impact on patient
outcome. Reduction within six hours after trauma showed better
results [4]. The incidence of nerve injury in hip dislocations is
approximately 10% in adults [5]. Various treatments have been
reported for ﬂoating hip injury and ipsilateral femoral neck and shaft
fractures. For ﬂoating hip injury, Kregor and Templeman stated that
the priority of fracture ﬁxation is the acetabular fracture ﬁxation to
prevent further damage to the hip joint [6]. However, Liebergall et al.
stated that the priority of fracture ﬁxation is the femur because
reduction of the acetabulum is easy to perform [7]. In this study, we
also ﬁxed the femur neck ﬁrst followed by acetabular ﬁxation and
obtained successful results within a short period of time.
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Abstract
Introduction: Clavicle fractures account for about 5-10% of all fractures and most of these fractures are
located in the middle third of clavicle. Traditionally, these fractures have been treated by conservative
methods. In recent years, surgical fixation of these fractures is becoming a prefered method of treatment
and locking plate fixation is a commonly used mode of osteosynthesis. However, the functional results
and complications of locking plate fixation documented in the literature are not clear and often
conflicting. So the aim of this study is to analyse the results of locking plate osteosynthesis of mid-shaft
clavicle fractures.
Objective: To study complications, reoperation rates and functional outcome of clavicle fractures treated
with locking plate osteosynthesis.
Methods: Sixty Seven cases of mid-shaft clavicle fractures who underwent locking plate fixation in our
orthopaedic department from January 2013 to December 2016 were identified. Those patients who
attended regular follow-up and had recorded Constant-Murley Scores (CMS) were included. Seven
patients who did not attend regular follow-up or had incomplete records were excluded from analysis.
The study group comprising 60 patients were analysed for complications and functional outcome by
studying patient records and x-rays.
Results: There was one case of failure of fixation with non-union and 8 patients had their plate removed
for discomfort. Overall, there were 92 % excellent to good, 5% fair and 3% poor results. There were no
cases of infection.
Conclusion: The locking plate osteosynthesis gives good to excellent functional outcome in most of the
patients. It helps with early mobilisation and prevents shoulder stiffness. The overall rate of implant
failure and non-union after plate fixation is low. The necessity of removal of implant in significant
number of patients should be kept in mind.
Keywords: Midshaft clavicle fractures, Locking plate, functional outcome, complications
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Introduction
Clavicle fractures are one of the common injuries in adult patients and can occur in all age
groups. They account for about 5% of all fractures and approximately 80% of clavicle
fractures located in mid-shaft area [1-3]. About half of midshaft clavicle fractures are displaced [2, 3].
Historically, the preffered method of treatment for most of midshaft clavicle fractures has been
non-operative with figure of 8 bandage and sling [4, 5] Initial reports of plate fixation shown that
non-union rates were higher than those following conservative treatment. A systematic review
of complications of plate fixation of clavicle by F.J.G Wijdicks et al noted that complications
related to the implant requiring a second operation were frequent [1]. However, another meta
analysis by McKee et al noted that combined malunion and non-union rate of fracture clavicle
was 23% in non-operative group and 1.4% in operative group [6]. Many other studies on
primary plate fixation of displaced midshaft clavicle fractures have also noted high union rate
and low complication rates [3].
In view of these conflicting reports on outcomes and complications of plate fixation of
displaced midshaft clavicle fractures, our aim is to analyse the results of cohort of patients
having similar fractures treated with plate fixation osteosynthesis.
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Materials and Methods
Our study group involves sixty seven patients with displaced
midshaft clavicle fractures treated with pre-contoured locking
plate fixation in our department from January 2013 to
December 2016. Patient records, Operation notes, preoperative and post-operative x-rays were studied. Those
patients who attended regular follow-up for atleast 6 months
and had recorded Constant and Murley Scores were included.
Seven patients who did not attend regular follow-up or had
incomplete records were excluded from analysis. A total of 60
patients were included for analysis. Patient demographics,
fracture type, rehabilitation and follow-up details, ConstantMurley Scores, complications and reoperations were
analysed.
We followed Allman classification for clavicle fractures,
which is most commonly used system of classification. All
fractures who underwent surgery were displaced middle third
clavicle fractures (Allman Group 1) [7]. Robinson
classification was used to classify displaced fractures [8].
After admission of the patient, detailed physical examination
and required investigations were done. All patients were
counselled about their injuries and treatment options.
Decision regarding the operation was taken in consultation
with patients after detailed counselling. Informed consent was
obtained from all patients. Associated injuries, if any, were
treated as per indicated treatment protocol.
The pre-contoured locking plate was used for fixation of the
fracture. Operations were performed with patients positioned
in beach-chair positon. The standard surgical procedure was:
antibiotic prophylaxis, standard scrubbing and draping,
incision directly over the middle part of the clavicle, direct
reduction of the fracture with minimal soft tissue and
periosteal dissection, fracture reduction with a clamp, use of
one or two lag screws as necessary across the oblique fracture
or communted fragments was done. Then pre-contoured
locking plate was fixed with three bicortical screws on each
side of the fracture by taking proper care to avoid any injury
to pleura or other underlying structures. All patients had the
plate positioned on the superior surface of clavicle.
Post-operative care was given as per standard protocol and
early mobilisation was started. Gentle pendulum exercises
were started after a week as per comfort of the patient. ROM
exercises were gradually increased with an aim to regain full
range of movement in 4-6 weeks. After suture removal,
patients were followed-up at 6 weeks, 3 months and 6 months
for x-rays to assess the fracture union and functional outcome
by using Constant-Murley Scores. They were also followedup by physiotherapy team for exercises.
Results
1. Fracture union: Out of 60 fractures, fifty six cases had
fracture union at an average of 12.7 weeks (93.3%).
Three patients had delayed union which were united by
16-18 weeks (5%). There was implant failure in one case
which went on to develop painless non-union as patient
was did not want to have reoperation (1.7%).
2. Complications: There was one case of failure of
osteosynthesis with non-union (1.7%) (Fig 1,2 & 3)).
There were 3 cases of delayed union (5%). There were no
wound healing problems, infection or refracture. Two
patients developed incisional numbness. There were no
peri-operative complications. There were 5 cases with
moderate pain around shoulder joint, decreased strength
and restricted ROM of shoulder.

3.

4.

Reoperation rates: Removal of implant was done in 8
patients for discomfort or pain (13%). The patient with
failure of osteosynthesis did not wish to undergo reoperation and developed painless non-union with full
range of movements of shoulder.
Functional outcome: As per Constant-Murley Scores,
there were 55 patients (92%) with excellent to good, 3
patients (5%) with fair and 2 patients (3%) with poor
results.

Discussion
This study was done mainly to look at the complications, reoperation rates and functional outcome in a reasonably large
cohort of patients as only limited information exists about
overall complications and reoperation rates of midshaft
clavicle fractures treated with locking plate osteosynthesis.
Despite the widespread use of locking plate fixation in
midshaft clavicle fracture management, the clinical
information about outcome and potential benefits of the
procedure is limited. A study by Campochiaro et al (2012) [9]
noted that excellent clinical outcomes can be achieved in
cases with midshaft clavicle fractures treated with locking
plate osteosynthesis.
In our study, all midshaft fractures were displaced and closed
type. Out of 60 patients, 49 patients had Robinson type -2 b1
(displaced, simple or with wedge) fracture (81.6%) and 11
patients had Robinson type-2 b2 (displaced, communited)
fracture (18.3%). This compares with previously published
studies where Robinson type -2 b1 is a common type [10].
The reported radiological union time for midshaft clavicle is
usually 12-14 weeks. In a study by Lazarus MD [11], union of
the fracture occured between 6-12 weeks. In a study by Cho et
al. [12], bony union time was 13.2 weeks and 14.6 weeks for
locking compression plate fixation and reconstruction plate
fixation respectively. In our study, the average time for union
of majority of the fractures was 12.7 weeks (56 patients i.e
93.3%). Three patients had delayed union which were united
by 16-18 weeks (5%) and one case of failure of osteosynthesis
developed non-union (1.7%). The studies by the COTS [13]
and Kulshrestha et al [14] reported non-union rate of 3% and
0% respectively.
A major complication in our study was one case of implant
failure in out of 60 patients (1.7%). Screws in medial 1/3 of
clavicle were failed and loosened at around 6 weeks after
surgery. This implant failure in early stage suggests that
primary rigid and strong fixation is challenging. This patient
didnt want re-surgery and went on to develop painless nonunion. Patient is satisfied with the outcome as he has full
ROM and strength and no pain except a small prominence of
the implant. Reported rate of failure of osteosynthesis in
literature is about 0-16% [1, 10, 13, 14].
Regarding other complications, two patients complained of
significant incisional numbness. There were no peri-operative
complications like vascular, neurological or pleural injuries.
There were no problems with wound healing or infection.
Five patients reported moderate pain around shoulder joint
with activities of daily living affected, decreased strength and
restricted ROM of shoulder. Our findings are similar to that
reported in previous studies on midshaft clavicle fracture
locking plate fixation [1, 10, 13]. Decreased level of function (
related to decreased ROM or strength) seems to the common
complication after locking plate fixation. However, some
degree of decreased function is expected after these type of
injuries irrespective of mode of treatment [15]
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Removal of implant was done in 8 patients for discomfort or
pain(13%). The patient with failure of osteosynthesis did not
want to undergo re-operation and implant has not been
removed. Soft tissue irritation seems to be the biggest
problem of plate fixation even with pre-contoured locking
plates. In one study, nearly one third of patients havd their
plate removed from the clavicle because of local discomfort
or irritation [15]. So it is important to counsel the patient preoperatively about possibility of plate removal.
Functional outcomes were assessed using Constant-Murley
Scores and there were 55 patients (92%) with excellent to
good, 3 patients (5%) with fair and 2 patients (3%) with poor
results.
Five patients had pain around shoulder joint and their
activities of daily living were affected. They also had
decreased strength and restricted ROM of shoulder leading to
low Constant-Murley scores.

Fig 1: Pre-op xray: Displaced communited left clavicle fracture

Fig 2: Post-op xray: Displaced Clavicle fracture fixed with
precountered plate.

Fig 3: Six months Post-op xray: Failed osteosynthesis with Nonunion.

Conclusion
This study explores the impact of surgery on the outcome of
fracture middle part of clavicle. It provides the information
about complications and re-operation rates following locking

plate fixation of midshaft clavicle fractures, which is lacking
in the current literature. The low implant failure rate and
complication rate indicates that pre-contoured locking plate
fixation is a safe procedure with excellent results in majority
of patients. However, implant removal is required in
significant number of patients due to soft tissue irritation. So
this information should be included in pre-operative
counselling of patients.
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Abstract
Aim: Proximal humeral fractures have posed a challenge for internal fixation. Among several methods,
most recently, PHILOS (Proximal humeral Internal Locking system) plates have been promoted as most
effective method to achieve fixation and union. However, there are no enough studies evaluating the
complications and outcome of PHILOS plating. Some studies have shown complication rates ranging
from 3.7% to 33.5%. So with this study, we aim to analyze the efficacy and the functional outcome
following open reduction and internal fixation with PHILOS plate for displaced proximal humerus
fractures.
Methodology: In this study, we identified 38 patients in our orthopaedic unit treated surgically by open
reduction and internal fixation using the proximal humeral internal locking system (PHILOS) plate from
January 2013 to December 2016. All those patients who had a radiographic and regular clinical follow-up
for at least 6 months were included in the analysis. Surgery was done for displaced 2-part, 3-part and 4part proximal humerus fractures (Neer’s Classification) through deltopectoral approach during the time
period. Six patients who did not fit into inclusion criteria, did not attend regular follow-up or had
incomplete records were excluded from analysis. The study group comprising 32 patients was analyzed
for complications and functional outcome by studying patient records and x-rays. The functional outcome
was measured using Constant shoulder scoring system.
Results: 68% of the patients were males (22 males and 10 females) and male to female ratio was 2.2:1.
The mean age of the patients was 47 ± 16 years (Range 31-63 years). Involvement of left side proximal
humerus fracture was more common (58%). 55% patients had 2-part fracture according to Neer’s
classification. The range of movements at first, second and third follow ups increased gradually during
subsequent follow ups. According to Constant Shoulder scores, 50% of the patients had excellent
outcome followed by 21.9% good, 12.5% fair and 15.6% poor outcome. Total of 7 patients out of 32 had
complications (21.8%) and most common complications noted were inadequate reduction, subacroimial
impingement, adhesive capsulitis and loss of varus reduction. There were no nerve injuries or infection.
Conclusion: Proximal humeral internal locking system (PHILOS) plate for the treatment of proximal
humerus fractures leads to a satisfactory functional outcome in majority of the patients. However,
functional results depend on correct anatomical reduction of the fracture and stable fixation.
Complications still occur due to fracture severity and lack of technical expertise. However, complications
like inadequate reduction, varus malalignment, subacromial impingement can still occur with this system.
Varus malalignment was found to be a strong predictor of poor functional outcome.
Keywords: Proximal humeral internal locking system (PHILOS) plate; Proximal humerus fractures.
Functional outcome, complications
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Introduction
Proximal humerus fractures (PHFs) accounts for approximately 4-5% of all the fractures and is
next to hip fractures and distal radius fractures in the elderly population. The incidence is
approximately 3/10,000 persons a year and is rapidly increasing with age [1-3] Women are
affected twice as often as men [2]
The majority of patients with this fracture are elderly, which increases the risk for their bones
to be osteoporotic or brittle. The quality of the bone seems to be crucial both for the surgical
intervention and the functional outcome [2]. Furthermore, an elderly patient’s physical and
sometimes mental fragility can create difficulties during the rehabilitation to return to normal
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Status [2-5]. The majority of PHFs are caused by what is called
low energy trauma, for example, a fall from a standing
position with an arm stretched out [2-5]. Proximal humerus
fractures remain a significant and growing medical concern
due to the strongly associated morbidity and epidemiological
trends indicating an aging population [3, 5].
A wide variety of treatment modalities have been used in the
past. These include trans-osseous suture fixation, tension band
wiring, standard plate and screw fixation, hemi replacement
arthroplasty, percutaneous wire, and screw fixation. But no
consensus is available on the ideal treatment modality
especially of 3-part and 4-part fractures. Pre-contoured
locking plates work on the principle of angular stability, less
disruption of vascularity, and less chances of plate failure.
The Proximal humeral internal locking system (PHILOS)
plate fixation provides greater angular stability than do
conventional implants. It works as a locked internal fixator
and provides better anchorage of screws in osteoporotic bone,
with good functional outcomes.
In proximal humerus fractures, PHILOS plate offers a good
functional outcome with context to the early joint
mobilisation and rigid fixation of the fracture. The locking
plate can be used with a minimally invasive technique which
permits indirect fracture reduction thus lowering the
possibility of avascular necrosis (AVN) and also lowering of
time of immobilization reduces the possibility of frozen
shoulder. Furthermore, the proximal locking screw having the
capability of being applied in multi directions makes it a
fixating device with a high stability in osteoporotic bones.
Despite the diversity in fixation methods and technical
evolution, reports continue to show variety of complications
like inadequate reduction, subacroimial impingement,
adhesive capsulitis, malunion in varus position, migration of
screws etc [6-8]. Frankhauser et al [6] and Duralde and Leddy [8]
reported complication rates of 20-30% with locking plates
such as pseudarthrosis, inadequate reduction, subacroimial
impact, nerve injuries and infection. Miyazaki AN et al [9]
reported overall complication rate of 35.7% with PHILOS
plating.
Considering the advantages of PHILOS plating and the
scarcity of data on the complications, efficacy and the
functional outcome following internal fixation with PHILOS
plate for displaced proximal humerus fractures, the present
study was planned to analyse complications and overall
outcome at our center.
Methodology
Our study group involves thirty eight patients with displaced
proximal humerus fractures treated with PHILOS plate
fixation in our unit of the department from January 2013 to
December 2015. Patient records, operation notes, preoperative and post-operative x-rays were studied. Those
patients who attended regular follow-up for at least 6 months
and had recorded Constant Shoulder Scores were included.
Six patients who did not fit into inclusion criteria or did not
attend regular follow-up or had incomplete records were
excluded from analysis. The inclusion criteria for analysis
were: age group >18years, displaced 2-part, 3- part and 4-part
fracture of proximal humerus (Neer’s classification) [10], acute
fractures. Patients having fractures associated with
neurovascular injury, compound and pathological fractures,
infection around the proximal humerus region were excluded
from analysis. A total of 32 patients were included in the
analysis. Patient demographics, fracture type, rehabilitation
and follow-up details, Constant Shoulder Scores,

complications were analysed. Neer's classification was used
to classify fractures.
Detailed physical examination and required investigations
were done prior to surgery. All patients were counseled
regarding treatment options and decision regarding the
operation was taken in consultation with patients. Informed
consent was obtained from all patients. Associated injuries, if
any, were treated as indicated.
Operative Technique: All patients received a prophylactic
dose of antibiotic intravenously preoperatively. A
deltopectoral approach was used in beach chair position under
brachial block or general anaesthesia. The fracture site was
exposed and reduced with minimal soft tissue dissection.
Briefly, the anatomical relationship between humeral head
and greater tuberosity was reduced and fixed temporarily with
K wires. In case of obvious rotation or displacement of the
humeral head, a joy stick technique was used. Then the shaft
fragment was reduced by abduction, traction and rotation of
the arm. The fragments were indirectly reduced with the help
of traction sutures, which are placed in the insertions of
rotator cuff tendons, and by extremity rotation. When
acceptable reduction is obtained, the PHILOS plate was
placed at least 1 cm distal to the upper end of the greater
tuberosity and fixed to the humeral shaft. An aiming device is
then attached to the upper part of the plate, and the head
fragments are secured with Kirschner wires, after image
intensifier control. The required lengths of the locking head
screws is determined with a direct measuring device, and four
to six locking screws are then inserted using a specially
designed hexagonal screw driver. Proximal locking screws
were inserted to hold the humeral head.
After surgery, the shoulder was immobilised in a universal
shoulder immobilizer. Appropriate antibiotics as well as
analgesics were used. Immediate post-operative check
radiographs were taken to determine the alignment of the
bone and maintenance of reduction. Post-operative care was
given as per standard protocol and early mobilisation was
started. Gentle pendulum exercises were started after a week
as per comfort of the patient. ROM exercises were gradually
increased with an aim to regain full range of movement with
terminal stretching exercises in 4-6 weeks. After suture
removal by 10th day, patients were followed-up at 6 weeks, 3
months and 6 months for x-rays to assess the fracture union
and functional outcome by using Constant Shoulder Scores.
Follow up was done at 6 weeks, 3 months and 6 months (and
more as required) to assess the functional and clinical
outcome using Constant Shoulder Score. The final assessment
was done using Constant shoulder score for outcome
Results
Thirty two patients with displaced proximal humerus fractures
were treated with PHILOS plating. Out of 32 patients, 17 had
2-part fracture, 11 patients had 3-part fracture and 4 patients
had 4-part fractures. The mean age of the patients was 47 ± 16
years (Range 31-63 years). Majority of the patients (68%)
were males (22 males and 10 females). The male to female
ratio was found to be 2.2:1. Most of the patients reported road
traffic accident as the nature of trauma (50%) and
involvement of left side was more common (58%). Maximum
(53.1%) patients had 2-part fracture according to Neer’s
classification. The mean time for radiological union was 13
weeks (10-24 weeks). The range of motion at first, second and
third follow ups increased gradually during subsequent follow
ups. According to Constant Shoulder scores majority of the
patients had excellent outcome (50%) followed by good
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(21.9%), fair (12.5%) and poor outcome (15.6%). Analysis of
complications revealed that there were 3 cases of inadequate
reduction, 2 cases of sub-acromial impingement and 1 case of
frozen shoulder. One patient developed varus malunion of the
fracture. There were no cases of nerve injury, infection,
implant failure or non-union.

Fig 1: Post-op X-ray: PHILOS plating- Inadequate reduction

Fig 2: Post-op X-ray: Ideal positioning of the PHILOS plate
Discussion
Surgical management of proximal humeral fractures is
challenging. A wide variety of treatment modalities have been
described for the fixation of displaced and communited
fractures. These include transosseous suture fixation, tension
band wiring, standard plate and screw fixation,
hemireplacement arthroplasty, percutaneous wire, and screw
fixation. But no consensus is available on the ideal treatment
modality especially of 3-part and 4-part fractures as all these
methods have varying rate of complications. Locking plate
fixation (PHILOS) have advantages over other methods and

have been reported to be superior to non-locking plates.
Preservation of soft tissue attachments of bony fragments is
vital to maintain the vascularity and to prevent AVN.
In our study, total of 7 patients out of 32 had complications
(21.8%). In literature, the reported complication rates are
ranging from 3.7% to 35.7% [9, 11, 12] The main complication in
our study was inadequate reduction of the fracture ( Fig. 1).
There were 3 cases (9.4%) which were mainly associated with
3 and 4 part fractures. In literature, 13.7% to 25% of cases
had this complication [6, 13, 14] According to Koukakis et al15
and Duralde and Leddy [8], main surgical difficulty is
achieving fracture reduction to anatomical position and
maintaining the position is a greatest challenge. So we feel
that proper pre-op planning with good quality x-rays, CT scan
and adequate training to achieve surgical expertise are
important.
In our study, the second most frequent complication was
subacromial impingement caused by the plate. We had 2
patients (6.2%) who had plate placement slightly higher than
recommended position i.e. less than five millimeters from the
apex of the greater tubercle [8, 16] The rate of occurrence of this
complication is about 0-12.5% in literature [6, 13, 15, 16]. To
avoid this complication, positioning of the plate has to be
accurate and lower than 8mm from apex of the greater
tubercle [9]. (Fig. 2).
Loss of reduction in varus position is another important
complication of the fixation. We had one case (3.2%) which
was fixed in varus position and healed with malunion.
Miyazaki et al [9] reported that 3.3% of their cases developed
this complication. Varus malposition is defined as a head
shaft angle of less than 120 degrees. According to Agudelo et
al [13], primary varus reduction is an important risk factor
which may lead to poor outcome. Our patient had poor results
according to Constant shoulder score. We also had one case
of adhesive capsulitis due to inadequate physiotherapy in a
elderly patient leading to poor results.
The analysis of functional outcome shown that 16 of our
patients had excellent outcome (50%) followed by good in 7
patients(21.9%), fair in 4 patients(12.5%) and poor outcome
in 5 patients(15.6%). Overall, 71.9% of patients had excellent
to good results and 28.1% of patients had fair to poor results.
Geiger EV et al [17] reported excellent to good results in
57.1% patients, moderate in 3.6% and 39.3% poor results.
Conclusion
Currently, the PHILOS plate is the best available construct
and a stable implant to use for fractures of the proximal
humerus in Neer’s 2-part, 3-part, and 4-part and osteoporotic
fractures of the proximal humerus, particularly in elderly
patients hence allowing early mobilization of the shoulder.
Proximal humeral internal locking system (PHILOS) plating
of the treatment of proximal humerus fractures leads to a
satisfactory functional outcome in majority of the patients.
However, complications like inadequate reduction, varus
malalignment, subacromial impingement and frozen shoulder
can still occur with this system also. We have to remember
that PHILOS is not a panacea for all the problems associated
with proximal humerus fractures. So the surgeons should be
aware of all potential complications, plan the surgery
meticulously and patients should be counseled about the
outcome.
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ABSTRACT
Introduction: Walking is one of the prime actions carried
out by our body and the knee joint plays a crucial role in
its normal functioning. Owing to its anatomical structure
and the functional demands, injuries involving the menisci
and cruciate ligaments of knee joint are one of the most
frequently encountered problems by an Orthopaedic
surgeon.
There are different modalities for diagnosing knee joint
injuries. A cross-sectional study was done to compare
clinical examination and MRI findings with arthroscopy
findings of the knee joint.
Aim: To study and compare MRI and arthroscopic findings
of meniscal injuries and cruciate ligament injuries. Also
to compare findings of clinical examination with that of
MRI and arthroscopic findings of meniscal and cruciate
ligament injuries.
Materials and Methods: A one-year hospital based crosssectional study in which all 90 patients admitted were
scheduled to undergo arthroscopic surgery of the knee
following clinical and radiological evaluation. Findings of
MRI and clinical examination were compared with that of
arthroscopy findings, which are treated as gold standard,
and the analysis was done.

Results: MRI vs. arthroscopy findings: Sensitivity of
anterior cruciate ligament, medial and lateral meniscus was
100%, 70% and 72% and the specificity was 90%, 78%
and 70% respectively. The accuracy of anterior cruciate
ligament, medial and lateral meniscus are as follows 95%,
76% and 71%. The positive predictive value was 93%,
67% and 62%.
Clinical examination vs. arthroscopy findings: Sensitivity
of anterior cruciate ligament, medial and lateral meniscus
was 100%, 82% and 67% respectively. The specificity was
95%, 78% and 70%. The accuracy of anterior cruciate
ligament, medial and lateral meniscus are as follows 98%,
80% and 69%. The positive predictive value was 96%,
70% and 60%.
Conclusion: Following the study, if MRI is positive for
anterior cruciate ligament tear then the chances of finding
the same on arthroscopy are very high. For medial and
lateral meniscus, chances of identifying a normal meniscus
are higher than that of detecting a pathological meniscus.
Clinical examination was effective in single lesion injuries.
In multiple injuries, the false positive results were more.For
menisci, negative predictive value is higher than the positive
predictive value which means that the chances of detecting
a normal knee are higher than detecting a lesion.

Keywords: Anterior cruciate ligament tear, Haemarthrosis, Knee injury, Knee joint, Meniscal injury

Introduction
Walking is one of the prime actions carried out by our body
and the knee joint plays a crucial role in its normal functioning.
Owing to its anatomical structure and the functional demands,
injuries involving the menisci and the cruciate ligaments of
the knee joint are one of the most frequently encountered
problems by an Orthopaedic surgeon.
Injury involving these structures can lead to failure of the
40

normal functions of the knee joint such as stabilisation and
weight bearing of the body, and will affect ones physical
functioning which can lead to disruption of the daily activities
affecting the patient both physically and economically. Thus
it is of prime importance to diagnose the injury, which can
involve the meniscus, cruciate ligament or both.
Various imaging modalities used to evaluate the knee include
radiography, CT scans for fractures [1] and MRI for soft tissue
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injuries in the knee joint [2]. Arthroscopy of the joint can be
used for both diagnostic and therapeutic purposes [3].
Clinical examination of the patient is the initial assessment
tool used for any patient. In acute cases examination may not
be possible because of the pain and swelling involving the
joint, MRI in the recent years has been reported to improve
diagnostic precision without involvement of ionising radiation.
It is non-invasive and has proved consistent and offers many
benefits over invasive diagnostic arthroscopy. Thus, reducing
the morbidity of the patient.
But there has been many controversies surrounding the
comparison of MRI and clinical examination with arthroscopy
findings of the knee joint.
The present study was an attempt to compare the efficacy of
clinical examination and MRI findings in injuries involving the
knee joint with arthroscopy treated as the gold standard.
The results of the study will lead to early diagnosis of the
injuries of the patient leading to prompt treatment and relief
for the patient.

Materials and Methods
A hospital based cross-sectional study was conducted at
Dr. Prabhakar Kore Hospital and Research Centre, Belagavi,
India. All the patients (18-60 years) presenting to the OPD,
Department of Orthopaedics with history of trauma involving
the knee and those who were scheduled to undergo
arthroscopic surgery of the knee following clinical and MRI
findings were included in the study. Clinical examination
includes anterior drawers test, posterior drawers test, pivot
shift test and McMurray’s test.
Duration post injury ranged from four weeks to six months.
Patients undergoing knee joint arthroscopy without MRI, those
with primary traumatic haemarthrosis of the knee, patients
having fractures around the knee joint, active infection in the
knee joint and those with degenerative changes in the knee
were excluded from the study.
The study was conducted between the period of January 2014
to December 2014 following institutional ethical committee
clearance.
After taking the necessary consents, all the patients who fit
into the inclusion criteria were subjected to arthroscopy of
the knee joint. MRI reporting was done by a single radiologist
followed by diagnostic arthroscopy of the knee joint. All the
surgeries were performed in an operation theatre under
antibiotic cover. Following the diagnostic arthroscopy, the
surgeons performed definitive surgeries depending on the
findings and the consent given by the patients.
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standard, and the analysis was done. Sensitivity, specificity,
positive predictive value and negative predictive value was
calculated and compared. The level of correlation was
assessed using Kappa statistics. Interpretation of Kappa
statistics is as follows:- 0 to 0.20 – slight agreement; 0.21 to
0.39 – fair; 0.40 to 0.59 – moderate; 0.60 to 0.79 – substantial
and 0.80 to 1 – Almost perfect agreement.
The p-value < 0.05 was considered as significant. The whole
data obtained was analysed using Statistical Package for
Social Sciences, version 20.

RESULTS
Total 90 patients were part of the study. Mean age of the
patients was 32 years with maximum number of the falling
within 20-40 years. The most common mode of injury was
road traffic accident followed by sports injuries. Anterior
cruciate ligament was involved in 52 cases followed by medial
meniscus in 34 and lateral meniscus in 36 cases. Correlation
between MRI, clinical examination and arthroscopy values
for lateral meniscus, medial meniscus and ACL has been
depicted in [Table/Fig-1-3].
[Tables/Fig-4-9] shows MRI and arthroscopy images of various
lesions in the menisci.
[Tables/Fig-10-13] shows MRI and arthroscopy images of
various lesions involving anterior cruciate ligament.
MRI vs
Arthroscopy

Clinical Examination
vs Arthroscopy

Sensitivity

72%

67%

Specificity

70%

70%

Ppv

62%

60%

Npv

80%

76%

Accuracy

71%

69%

Kappa Statistics

0.414

0.364

p-value

0.005

0.014

[Table/Fig-1]: MRI, clinical examination and arthroscopy correlation
for lateral meniscus.

MRI vs
Arthroscopy

Clinical Examination
vs Arthroscopy

Sensitivity

70%

82%

Specificity

78%

78%

Ppv

67%

70%

Npv

81%

88%

Accuracy

76%

80%

Kappa Statistics

0.486

0.589

Statistical Analysis

p-value

0.001

0.001

Findings of MRI and clinical examination were compared
with that of arthroscopy findings, which were treated as gold

[Table/Fig-2]: MRI, clinical examination and arthroscopy correlation
for medial meniscus.
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MRI vs
Arthroscopy

Clinical Examination
vs Arthroscopy

Sensitivity

100%

100%

Specificity

90%

95%

Ppv

93%

96%

Npv

100%

100%

Accuracy

95%

98%

Kappa Statistics

0.908

0.954

p- value

0.001

0.001

Arthroscopic examination of the knee is considered as the
gold standard. The outcome largely depends on the facilities
available at the institute and experience of the operating
surgeon. Intra-substance tears are missed on an arthroscopy.
Posterior horn of medial meniscus is missed in arthroscopy
giving out false positive results.
At times, one surgeon can describe a free edge abnormality
as a tear, and the other one might interpret it as a tear [5].

[Table/Fig-3]: MRI, clinical examination and arthroscopy correlation
for ACL.

DISCUSSION
In diagnosing injuries pertaining to the knee joint, clinical
examination is the first possible modality. But, the pain and
swelling around the joint does not permit correct examination.
MRI of the knee joint is a non-invasive investigation and
routinely used for internal derangement of the knee joint. But,
observer bias and the power of the machine used play a major
role in the final diagnosis given out [4].

In the present study out of 90 patients 78 were males.
Maximum numbers of patients were in between 20-40
years. Forty four patients were injured following RTA and the
next common cause was sports injuries. Anterior Cruciate
Ligament (ACL) was the most frequently injured structure in
our study. Multiple injuries were encountered in 42 cases.
Chang et al., studied findings of 148 patients with figures of
92% for sensitivity and 87% for specificity for meniscal tears
[6]. The conclusion was that MRI is a reliable diagnostic tool
for displaced meniscal tears. Aydingoz et al., found sensitivity
and positive predictive values of 90% in a series of 45 meniscal
injuries [7].

[Table/Fig-4]: Horizontal tear in lateral meniscus. [Table/Fig-5]: Tear in the posterior horn of medial meniscus. [Table/Fig-6]: Bucket handle
tear of medial meniscus. (Images from left to right)

[Table/Fig-7]: Arthroscopy image of normal meniscus. [Table/Fig-8]: Arthroscopic image showing radial tear in the meniscus. [Table/Fig-9]:
Arthroscopic image showing bucket handle tear in the meniscus. [Table/Fig-10]: Arthroscopic image of horizontal tear in meniscus. (Images
from left to right)
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[Table/Fig-11]: Complete midsubstance tear of ACL. [Table/Fig-12]: Complete tear of ACL at femoral attachment. [Table/Fig-13]: Arthroscopic
image of ACL tear. (Images from left to right)

In this study medial meniscus tears were 27 compared to 28
of the lateral meniscus.
The results of comparison of MRI and arthroscopy findings for
lateral meniscus in our study and different studies are shown
below [Table/Fig-14].
Data from various studies shows that the specificity of MRI is
higher than sensitivity and NPV is higher than PPV.
It was found that the difference was not significant.
The results of comparison of clinical examination and
arthroscopy findings for lateral meniscus in our study and
different studies are shown below [Table/Fig-15].
Other than specificity, values in other studies failed to correlate
with each other.
Name of study

Sensitivity

Specificity

PPV

NPV

Accuracy

Elevenes et al., [8]

40%

89%

33%

91%

Dutka et al., [9]

44%

93%

50%

91%

Rayan et al., [10]

61%

92%

74%

Navali et al., [11]

56%

93%

65%

Nikolaou et al., [12]

62%

88%

Present Study

72%

70%

Data from various studies shows that the PPV is less compared
to NPV. Compared to other studies, the specificity was better
than sensitivity.
The results of comparison of clinical examination and
arthroscopy findings for medial meniscus in our study and
different studies are shown below [Table/Fig-17].
In this study, all the values for clinical examination were on par
with the other studies.
The results of comparison of MRI and arthroscopy findings
for anterior cruciate ligament in our study and different studies
Name of study

Sensitivity

Specificity

PPV

NPV

Accuracy

84%

Elevenes et al., [8]

100%

77%

71%

100%

84%

86%

Dutka et al., [9]

88%

64%

60%

90%

73%

88%

85%

Rayan et al., [10]

76%

52%

57%

73%

63%

70%

86%

Navali et al., [11]

84%

71%

73%

83%

78%

81%

74%

77%

Nikolaou et al., [12]

83%

69%

83%

69%

81%

62%

80%

71%

Present Study

70%

78%

67%

81%

76%

[Table/Fig-14]: Results of comparison of MRI and arthroscopy
findings for lateral meniscus of our study compared to other
studies.
Name of study

The results of comparison of MRI and arthroscopy findings for
medial meniscus in our study and different studies are shown
below [Table/Fig-16].

Sensitivity

Specificity

PPV

NPV

Accuracy

Dutka et al., [9]

38%

100%

100%

91%

91%

Rayan et al., [10]

56%

95%

78%

87%

Navali et al., [11]

71%

89%

60%

93%

Nikolaou et al., [12]

30%

75%

50%

Present Study

67%

70%

60%

[Table/Fig-16]: The results of comparison of MRI and arthroscopy
findings for medial meniscus of our study compared with other
studies.
Sensitivity

Specificity

PPV

NPV

Accuracy

Dutka et al., [9]

65%

87%

76%

80%

79%

85%

Rayan et al., [10]

86%

73%

76%

83%

79%

79%

Navali et al., [11]

95%

76%

79%

94%

85%

56%

55%

Nikolaou et al., [12]

65%

50%

65%

50%

60%

76%

69%

Present Study

82%

78%

70%

88%

80%

[Table/Fig-15]: Results of comparison of clinical examination and
arthroscopy findings for lateral meniscus of our study compared to
other studies.

Name of study

[Table/Fig-17]: The results of comparison of clinical examination
and arthroscopy findings for medial meniscus of our study compared
with other studies.
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are shown below [Table/Fig-18].
The results of comparison of clinical examination and
arthroscopy findings for anterior cruciate ligament in our study
and different studies are shown below [Table/Fig-19].
Name of study

Sensitivity

Specificity

PPV

NPV

Accuracy

Dutka et al., [9]

80%

86%

90%

72%

82%

Rayan et al., [10]

81%

96%

81%

95%

93%

Navali et al., [11]

99%

83%

90%

98%

93%

Nikolaou et al., [12]

83%

89%

90%

86%

86%

Present Study

100%

90%

93%

100%

95%

In a study done by Barile et al., [15], they advocated that
weight bearing MRIs showed unstable menisci lesions which
are helpful for diagnostic and therapeutic purposes.

[Table/Fig-18]: The results of MRI and arthroscopy findings
for anterior cruciate ligament of our study compared with other
studies.
Name of study

Sensitivity

Specificity

PPV

NPV

Accuracy

Dutka et al., [9]

86%

90%

94%

79%

88%

Rayan et al., [10]

77%

100%

100%

95%

96%

Navali et al., [11]

99%

92%

95%

98%

96%

Nikolaou et al., [12]

68%

77%

80%

68%

72%

Present Study

100%

95%

96%

100%

98%

In a study conducted by Muhle et al., [16] they concluded that
knee MRIs done at 550 of flexion resulted in better diagnosis
of ACL tears when compared to MRIs in knee extension. There
was not much difference in diagnosis of meniscal injuries. Our
hospital didn’t have the equipment to perform knee MRIs in
flexion. However, the PPV and NPV of ACL was good in our
study. A detailed and longer study needs to be done to know
the efficacy of MRIs taken with knee in flexion.

Limitations
The sample size of the study could have been more. Given the
positive results, the study can be continued and made into a
meta-analysis which could make it more significant.

CONCLUSION

[Table/Fig-19]: The results of clinical examination and arthroscopy
findings for anterior cruciate ligament of our study compared to
other studies.

The results obtained from the present study were equal to or
better than the results of other studies.
In a study conducted by Nikolaou et al., [12], they concluded
that though MRI is useful, there have been countable
numbers of false results. Thus, correlation with clinical, MRI
and arthroscopy finings is very important.
It is essential to note the efficacy of MRI because it will in turn,
effect the treatment of the pathology. In a study done by Adil
Ismail Nasir et al.,[13] in 2013 it was concluded that MRI is a
safe, non-invasive imaging modality as MRI of the knee has
been shown to be accurate in the assessment of menisci,
ligaments and articular cartilage, i.e., excellent modality for
assessment of soft tissue and knee joint derangements. Thus,
we must underline a need for MRI before arthroscopy. In the
present study, 67% of the patients tested positive by clinical
examination, were confirmed by arthroscopy.
In a study conducted by Navali et al., [11], clinical examination
and MRI had equal efficacy with clinical examination proving
to be slightly better than MRI. In the present study, it was
found true with regards to ACL injuries. Also it was found that
clinical examination was equal to or better than MRI in single
lesion knees when compared to those with more than one
structure involved.
44

In a study conducted by Perera Joel and Bunola [14], they
came to a conclusion that despite having typical mechanism
of injury of ACL, the diagnosis of ACL tear will be delayed up to
4-6 months, with the mean delay in consulting an orthopaedic
specialist being 165 days. In present study the longest delay
has been three months.

MRI has emerged as the most dependable non-invasive tool
to diagnose injuries around the knee joint. In acute cases,
both clinical examination and MRI will be non-conclusive.
After the swelling settles down, clinical examination is equal
to or better than an MRI in injuries involving anterior cruciate
ligament.When it comes to injuries involving the meniscus,
the MRI was better than the clinical examination. With a high
NPV, it is suggested that a negative result on MRI would
most probably give a normal result on arthroscopy. But, a
positive result should always be correlated with the clinical
examination findings before arriving at any final diagnosis.
In patients involving injury to only one structure, i.e., either
anterior cruciate ligament or medial meniscus or lateral
meniscus clinical examination had better results compared to
MRI.
An MRI is more useful in detecting peripheral, inferior and intrasubstance tears, which are not visualised on the arthroscopy.
With the arthroscopy findings turning out to be negative,
suspecting these injuries from MRI help in directing the patient
to specific management and early relief.
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Abstract
Background and Objectives: The determination of sex in forensic investigation is an important
and crucial step. Unidentifiable crania are very common due to warfare, mass disasters,
intentional attempt to obscure facial identity in criminal attacks, or physical injury caused by
weapons, explosives, or fire. In such a situation, the determination of sex becomes extremely
complicated and challenging.
Aim: The present study was undertaken to provide data on foramen magnum and occipital
condyle (OC) for the purpose of sex determination for establishing the identity in cases of
unknown fragmentary skulls.
Settings and Design: Retrospective.
Subjects and Methods: The study group included computed tomography scan images of
200 patients (100 males and 100 females) in the age range of 21–80 years fulfilling the
inclusion and exclusion criteria. Seven variables were used to measure the dimensions of
foramen magnum and OC.
Statistical Analysis Used: Descriptive statistics, discriminate analysis, and unpaired t‑test.
Results: Significant differences were observed in all the metric variables in male and female
population. The dimensions of foramen magnum and OC were significantly larger in male
population. Discriminant function analysis revealed an accuracy of 94% (91% in male and
97% in female population).
Conclusion: The dimensions of foramen magnum and OC can be accurately used for sex
determination thus opening avenues for new research in the field of anthropology and
forensic sciences.
Key Words: Computed tomography, foramen magnum, forensic anthropology, sex
determination

Introduction
Sex determination is the process of establishing the
identity of an individual by linking the deceased with
the stream of data present in the information system.
Access this article online
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It is not always an easy task. Unidentifiable crania are
very common due to warfare, mass disasters, intentional
attempt to obscure facial identity in criminal attacks,
or physical injury caused by weapons, explosives, or
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fire.[1] In such a situation, when only the mutilated or
fragmented skull is recovered, the determination of sex
becomes extremely complicated and challenging. It is
also essential to evaluate the accuracy and merit of each
bone individually in the process of sex determination
as the investigator has no control on which part of the
skeleton will be available for analysis.
Discriminant function analysis (DFA) generates rules to
classify individuals into a defined group on the basis of
set of measurements of the individuals.[2] In the present
study, DFA was used for sex determination.
Skull is the second most sexually dimorphic portion
of the body after pelvis[3] with the latter not being
able to survive physical injury and acts of inhumation
particularly well. Significant craniometric differences
have been reported in foramen magnum between the
male and female population in a particular geographical
region and ancestry.[4]
The present study was undertaken to provide data on
foramen magnum and occipital condyles (OCs) for the
purpose of sex determination, which can be used as a
reference sample for establishing the identity in cases
of unknown fragmentary skulls.
The aim of the study was to evaluate the accuracy of
measurements foramen magnum and OC as an aid in
sex determination using computed tomography (CT).

Subjects and Methods
The study population included 200 patients (100 males and
100 females) in the age range of 21–80 years fulfilling
the inclusion and exclusion criteria. CT scan images of
patients above 21 years of age distinctly revealing the
margins of foramen magnum and OC were included
in the study. While radiographs revealing displaced
fracture of the OC or foramen magnum, evidence of
diseases causing cranial deformities, and poor quality
were excluded from the study.
The CT scans were sorted according to age, sex, and
location (North Karnataka) by a senior radiologist and
were provided for analysis after hiding the demographic
details of the patient.
Seven dimensions of foramen magnum and OC were
measured in the present study. The variables were
previously defined by Giles and Elliot[5] who used
nine variables. Later, Uysal et al.[6] modified these nine
variables and used seven measurements in their study
due to nonvisualization of the remaining two on CT.

The metric parameters used in the present study were
as follows:
1. Length of the foramen magnum (LFM): The
maximum internal LFM along the midsagittal
plane [Figure 1]
2. Width of the foramen magnum (WFM): The
maximum internal WFM perpendicular to the
midsagittal plane [Figure 1]
3. Length of occipital condyle: The maximum length
of condyle along the long axis from the edges of
the articular surface [Figure 2]
4. Width of occipital condyle (WC): The maximum
width of condyle from the articular edges along a
line perpendicular to the long axis (length and WC
line were measured for each side) [Figure 2]
5. Minimum intercondylar distance (MnID): The
minimum distance between the medial edges of the
articular surfaces of the condyles [Figure 3]
6. Maximum bicondylar distance (MBD): The
bicondylar breadth; the maximum distance between
the lateral edges of the articular surfaces of the
condyles [Figure 3]
7. Maximum medial intercondylar distance: The
intercondylar breadth; the maximum distance
between the medial articular margins of the
condyles [Figure 3].
The area of foramen magnum was determined by tracing
the bony outline of the anatomical feature. Statistical
analysis was made using descriptive statistics, discriminate
analysis, and unpaired t‑test using the SPSS package (version
21.0, IBM, Chicago, IL, USA) for Windows software. P <
0.001 was considered to be statistically significant.

Results
The present study included images of 200
individuals (100 males and 100 females) in the age
range of 21–80 years undergoing cranial CT in the
Department of Radio Diagnosis. Mean age of the study
group in male population was 46.3 ± 17.41 years and in
female population was 52.8 ± 14.87 years.
The minimum and maximum diameters for each metric
variable were obtained and the mean values with
standard deviation were calculated.
Difference in the dimensions of male and female
population was calculated. All the dimensions were
significantly greater in male population as compared to
the female population (P < 0.001).
Student’s unpaired t‑test was performed between the
mean values of the metric variables among the male and
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At the end of the study, 91% of male population and
97% of female population were correctly classified.
Thus, the overall accuracy of sex determination using
the measurements of foramen magnum and OC in the
present study was 94% [Table 2].

Discussion

Figure 1: Length and width of foramen magnum

In the present study, seven variables previously used
by Uysal et al.[6] were incorporated to assess the sexual
dimorphism of foramen magnum and OC in the basal
region of skull. They reported an accuracy of 81% and
concluded that these measurements can be reliably used
for forensic issues. The overall accuracy reported in the
present study is 94%.
Murshed et al. reported significantly larger area of foramen
magnum in males as compared to females (931.7 ± 144.29 mm2
in males and 795 ± 99.32 mm2 in females), which is in
accordance with the present study.[7]

Figure 2: Length and width of occipital condyle on left and right side

Apart from the seven variables discussed by Uysal
et al.,[6] an additional parameter of “area of foramen
magnum” was also used to discriminate between male
and female. The reason for increased accuracy in this
study could be attributed to the same. This result is
in contrast to the results presented by Günay et al.[8]
who reported that the total area of foramen magnum
was not a good indicator of sex determination. In the
present study, significant differences were noted in the
area of foramen magnum between the male and female
population. This is also in contrast to the statement
given by Uysal et al.[6] who stated that the addition of
other variables will not increase the accuracy rate.
All the metric variables assessed in the present study
were found to have significant statistical difference
between the male and female population. When these
variables were substituted in the discriminant equation
derived from the variables, it showed an overall accuracy
of 94%. The results of stepwise discriminant analysis
excluded the length of right OC, width of left OC, and
maximum median intercondylar distance as independent
variables of sex determination.

Figure 3: Minimum intercondylar distance, maximum bicondylar
distance, maximum medial intercondylar distance

female population. The results revealed a statistically
significant difference for all the variables. Thus, all the
metric variables evaluated in the present study can be
used for sex determination [Table 1].
82

Uthman et al.[9] reported an accuracy of 90.7% for the
dimensions of foramen magnum in males and 73.3%
in females. The lower accuracy obtained by them could
be the result of including only the sagittal, transverse,
circumference, and area of foramen magnum in contrast
to the present study where additional parameters of
OC (length and width of the condyle bilaterally, MnID,
MBD, maximum median intercondylar distance) were
also considered.
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Table 1: Difference between the mean
dimensions in male and female population
Parameter
LFM
WFM
Left OC‑length
Right OC‑length
Left OC‑width
Right OC‑width
MnID
MBD
MID
Area

Mean (mm)
Male
39.5±0.19
31.2±0.29
22.3±0.24
21.6±0.25
12.2±0.35
10.50±0.22
11.00±0.22
46.50±0.30
27.70±0.29
9.70±0.93

Female
32.00±1.40
25.8±1.8
18.00±1.5
15.60±1.90
8.20±2.2
6.6±1.1
8.1±1.2
43.1±2.2
24.7±1.8
6.57±0.57

t

P

30.605
17.979
15.163
18.753
9.394
15.938
11.714
9.199
8.590
28.651

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

LFM: Length of the foramen magnum, WFM: Width of the foramen magnum,
MnID: Minimum intercondylar distance, MBD: Maximum bicondylar distance,
MID: Maximum medial intercondylar distance, OC: Occipital condyle

Table 2: Classification results
Original

Category

Predicted group

Total

Count

Male
Female
Male
Female

Male
91
97
91
97

100
100
100
100

Accuracy (%)
Overall accuracy (%)

Female
9
3

94

The dimensions of length and WC on both the left
and right side were found to be significantly larger in
male population in the present study. This finding is
in agreement with studies performed by Bello et al.,[10]
Abdel‑Karim et al.,[11] Uysal et al., Gapert et al.[1]
Thus, it can be concluded that the various diameters in
the region of foramen magnum and OC are different
in various populations and there exist a geographical
variations. Furthermore, the values might differ in the
same population. The difference obtained in the values
can also be a result of difference in sample size.
Further studies with a larger sample size involving
varied geographical regions should be conducted to
determine more accurate results in different populations.

as the tedious process of soft tissue removal can be
avoided when fragmentary crania are recovered. CT
being a modern diagnostic modality will aid in accurate
identification of the craniometric points thus improving
the accuracy and reliability of sex determination.
Thus, it can be concluded that the dimensions of
foramen magnum and OC can be accurately used for sex
determination thus opening avenues for new research in
the field of anthropology and forensic sciences.
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Abstract
As quoted by Rene Descartes [1] “The human body is a machine whose movements are directed by soul”;
and knee being a complex joint with myriad ligaments and stability and may lead to varying degree of
impairments. Management of four complex knee joint injuries following trauma are discussed in this article.
Keywords: Injuries; Myriad ligaments.

Introduction
The knee joint is the largest and most complicated
synovial joint in the body. Knee joint is a modifiedhinge diarthrodial synovial joint [2] with articulation
between the femur and tibia which is weight bearing
and the articulation between the patella and femur
which allows the pull of quadriceps femoris muscle
to be directed anteriorly over the knee to the tibia
without tendon wear. The fibro-cartilagenous
menisci [2] are on each side, between the femoral
condyles and tibia accommodating changes in the
slope of the a rticular sur face d uring joint
movements.
The detailed movements of the knee are complex
interaction of flexion, extension, rotation, gliding, and
rolling. Like all hinge joints, the knee joint is
reinforced by collateral ligaments which remain on
medial and lateral sides of the joint. In addition two
very strong cruciate ligaments interconnect the
adjacent ends of the femur and tibia and maintain
their opposed positions during movements. As the
knee joint is involved in weight bearing, it has an
efficient ‘locking’ mechanism to reduce the amount
and muscle energy required to keep the joint extended.

Great stability mainly depends on the integrity of the
ligamentous structures.

Fig. 1: Menisci of knee joint

Biomechanics
The knee joint is one of the most commonly injured
joint in the human body. The complexity of the joint
is due myriad of ligamentous attachments, along
with numerous muscles crossing the joint. The
anatomic complexity is essential to allow for
elaborate interplay between the joint’s stability. The
knee joint works in conjugation with the hip joint
and ankle to support the body’s weight during static
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erect posture. Dynamically, the complex is
responsible for moving and supporting the body
during variety of both routine and difficult activities.
The fact that knee must fulfill major as well as
mobility roles is reflected in its structure and function.

Fig. 2: Cruciates and collateral ligaments

Knee Joint Kinematics
The primary angular (or rotator) motion of the
tibio-femoral joint is flexion-extension, although both
medial-lateral (internal-external) rotation and varusvalgus (abduction-adduction) motions can also occur
to a lesser extent. These motions occur about changing
but definable axis. In addition to the angular motions,
on both medial and lateral tibial plateaus to a lesser
extent, medial and lateral translations can occur in
response to varus and valgus forces. The small
amount of antero-posterior and medial-lateral
displacements that occur in the normal knee are the
result of joint incongruence and variations in
ligamentous elasticity.
Although these translations may be seen as
undesirable, they are necessary for normal motion to
occur. Excessive translational motions however,
should be considered abnormal and generally
indicate some degree of ligamentous incompetence.
We will focus here on the normal knee joint
motions including both osteokinematics and
arthrokinematics.
Case Reports

Fig. 3: Anatomy of anterior of knee joint

Fig. 4: Anatomy of posterior of knee joint

1. A 38 year old male had history of Road Traffic
Accident – patient being two wheeler rider collided
with another two wheeler. Patient presented at
Emergency Department (ED) with complaints of
pain, swelling and instability in the right knee.
On examination, swelling and tenderness were
present over right knee with signs of
instability.Anterior drawer’s test, Lachman test,
Posterior drawer’s test, Varus stress test were
found to be positive.Patellor tap test, Sulcus sign
were also noted to be positive. X-rays were done
which showed fibular head avulsion fracture and
no other bony inuries. Further evaluation of right
knee with MRI scanning was done which was
suggestive of – Grade 2 to 3 anterior cruciate
ligament tear at its tibial attachment, grade-3
midsubstance tear of posterior cruciate ligament
with lateral collateral ligament complex avulsion
from fibular attachment with 1.5cm avulsed
fracture fragment of fibular head. Arthroscopic
evaluation of right knee was done to confirm MRI
findings, which was suggestive of partial tear of
anterior cruciate ligament, complete tear of
posterior cruciate ligament with lateral collateral
ligament complete avulsion from fibular head with
avulsion fracture of fibular head. Decision to
operate for posterior cruciate ligament and lateral
collateral ligament and not to operate for anterior
Journal of Orthopaedic Education / Volume 3 Number 2 / July - December 2017
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cruciate ligament was made after discussion with
patient and attenders. Posterior cruciate ligament
reconstruction was performed with BPTB (Bone
patellor tendon bone ) graft harvested from same
lower extremity. In view of long tourniquet time,
lateral collateral ligament avulsion repair with S.S.
wire (Stainless steel wire) was performed in 2nd
stage surgery. Patient was started with physical
therapy for knee bending 0° to 90° within the first
2 weeks after surgery. Further range of motion was
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achieved between weeks 4 and 8. After 8 week, the
patients was started with partial weight bearing
followed by full weight bearing and at 6 month
follow up patient could walk comfortably keeping
the balance on both limbs with no signs of
instability and 110° of knee bending. Patient is
satisfied with his function and stability, and feels
adequate to perform job related activities and
activities of daily living.

Fig. 5: Pre-Op MRI of Right Knee

2. A 39 year old male had history of fall from bike,
patient being a rider, 1 month back. Patient
consulted at out-patient clinic with complaints of
pain, swelling and instability in the left knee. On
examination, swelling and tenderness were
present over right knee with instability signs
present. Anterior drawer’s test, Lachman test,
Valgus stress test, Mc-murray’s test were positive.
Patellor tap test was also positive. X-rays were
done which showed no obvious bony
injuries.Further evaluation of right knee with MRI

Fig. 6: Post-operative X-ray

scanning was done which wassuggestive of–
Grade 3 anterior cruciate ligament tear, bucket
handle tear of medial meniscus with medial
collateral ligament complete tear (also known as
unhappy triad of knee joint). Arthroscopic
evaluation of right knee was done to confirm MRI
findings followed by Anterior cruciate ligament
reconstruction with Quadruple Hamstrings graft
(semitendinosus and gracilis) harvested from
same lower extremity with partial meniscectomy
of medial meniscus with medial collateral

Fig. 7: Pre-Operative MRI of Left Knee
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ligament repair. Post-operatively, patient was
started with physical therapy for knee bending 0°
to 90° within the first 2 weeks and further range of
motion was achieved between weeks 2 and 6. After
week 6, the patients was started with partial weight
bearing followed by full weight bearing and at 6
month follow up patient could walk comfortably
keeping the balance on both limbs with no signs
of instability and 120° of knee bending. Patient
could perform activities of daily living and
occupational activities satisfactorily.

Fig. 8: Post-operative x-ray

3. A 38 year old male had history of fall from bullockcart presented at emergency department with
complaints of pain, swelling and instability in the
left knee. On examination, swelling and tenderness
were present over right knee and proximal leg with
crepitus present and restricted range of movements
at right knee joint. Single 2*3 cm puncture wound
was present over anterior aspect of proximal of
leg. Distal pulses (dorsalispedis and posterior
tibial) were not palpable and SpO2 was not
recordable in right lowerlimb. Moreover, patient
was unable to move the toes with altered sensation
over the dorsum of foot.X-rays were done which
showed left knee posteriorsubluxation with
comminuted fracture of proximal tibia, avulsion
fracture of head of fibula with proximal 1/3rd
fibula fracture, tibial tuberosity fracture.Blood
investigations were within normal limits. Further
evaluation for suspected vascular injury was done
by micro-vascular surgery team. Diagnosis was

confirmed to be ‘type -3c’ compound injury of left
lower limb with injury to left popliteal artery with
multiple fractures of proximal tibia and fibula.
Patient was taken for surgery on emergency basis
and embolectomy was performed for left popliteal
artery and posterior tibial artery along with
fasciotomy by micro-vascular surgery team. Open
reduction and internal fixation with 3.5mm nonlocking 4-hole buttress plate and 4 interfragmental screws of 4.5mm for proximal tibia
fracture, with posterior capsule repair and fixation
of head of fibula with sutures was performed.Postoperatively after stabilization of the patient for 1
week, 2nd stage definitive fixation of proximal
tibia fracture was performed by open reduction
and internal fixation with 5-hole hockey plate and
screws. Closure of fasciotomy wounds with STSG
(split thickness skin grafting) was undertaken in
same sitting. Given the complexity of his injury,
the patient remained non-weight bearing for 12
week but continued with his knee range of motion
exercises and knee brace wear. The patient
progressed to full weight bearing without assisted
device by 4thmonth post injury with almost 90° of
knee bending with active physiotherapy sessions.

Fig. 6: Post-operative X-ray after Initial emergency fixation

Fig. 7: X-ray after final
fixation

Fig. 5: Pre-Operative X-ray of Left Knee
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4. A 30 year old female with history of Road traffic
accident presented at Emergency Departmentwith
complaints of inability to bear weight on right
lower limb with painful and restricted movements
of the right knee joint. On examination, swelling
and tenderness were present over right knee and
proximal leg with crepitus present and restricted
range of movements of right knee. Varus stress
test was positive. Neurovascular examination was
unremarkable and Ankle-Brachial index was 1.0
on the injured leg. On further radiological
evaluation, X-rays revealed proximal tibial
fracture, with fibula head avulsion fracture.When
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subjected to MRI and CT scanning, it was found
that with lateral collateral and lateral meniscus of
right knee were injured. ORIF (open reduction and
internal fixation) of proximal tibial fracture was
performed through posterior approach with
proximal tibialtitanium T-plate and screws.
Primary repair of LCL with anchor sutures and
ethibond sutures, with partial meniscectomy of
lateral meniscus was done. Post operatively
gradual passive knee bending was started within
5 days withnon weight bearing mobilization with
knee brace locked in extension for a period of
6 weeks.

Fig. 8: Pre-Operative CT Scan of Left Knee
Journal of Orthopaedic Education / Volume 3 Number 2 / July - December 2017
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Fig. 9: Post operative X-ray

Discussion
The knee joint contains many strong ligaments
that compensate for the lack of stability provided by
the bony framework. Because of the joint’s
dependence on these ligaments, they are commonly
injured in athletes as a result of over-exertion or
sudden trauma. The general physical examination
has 5 major components: observation of patient’s
stance and gait, range of motion, palpation,
examination for a knee effusion and specific stability
tests. After completing these general examinations
and considering the patient’s history, the clinician
can make out a differential diagnosis and do focused
work-up accordingly.Recent literature has shown
early operative treatment with ligament
reconstruction of MKIs (multi-ligament knee injury)
leads to the most effective results in terms of return to
prior activity [4].
Surgical intervention is determined on a case by
case basis, taking into account a patient’s pre-injury
activity level and patient’s ex pectations.The
operative methods include repair, repair plus
augmentation, or reconstruction of injured structures
combined with bracing and rehabilitation in the short
term. Nonoperative treatment is usually indicated
for partial (grade II) ligament tears and occasionally
for initial treatment in special circumstances. The
ultimate goal of treatment is to return the patient to
pre-injury employment or activity with the hope of
delaying post-traumatic arthritis. In cases of PCL or
collateral ligament injury, weight-bearing is often
delayed to allow more time for healing. In cases of
ACL reconstruction, early motion generally results
in a better outcome [5,6].

To minimize the risk of postoperative stiffness and
graft failure, it is recommended that all injured
structures be reconstructed concurrently and
anatomically so that an early postoperative knee
range of motion can be initiated.
Conclusion
The surgical management of complex knee injuries
is challenging and associated ligamentous and
vascular injuries should be timely diagnosed and
treated appropriately. Simultaneous reconstruction/
repair of multiple injured ligaments can significantly
improve sagittal, coronal and rotatory stability of the
knee at short-term follow-up. Goal should be to
facilitate early knee motion by reducing posttraumatic osteoarthritis and thus achieving optimal
stable knee function.
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ABSTRACT
Objectives: 1. To study the nature and prevalence of emotional disorder among children with
poor academic performance., 2. To study the associated Psychiatric co-morbidities among
children with poor academic performance were presenting with emotional disorders. Material
and Methods: Total of 1480 children studying in 3 CBSE schools, aged between 6 and 12 years
were screened. 312 children were found to be performing poor in academics. After simple
randomization and further screening procedure 115 children were included in the study. Each
child was assessed by interviewing with MINI-KID Questionnaire and CBCL and final diagnosis
made by using ICD-10 DCR criteria. Statistical analysis was done using Epi Info 7 software.
Results: The prevalence of poor academic performers was found to be 21.08%. The prevalence
of emotional disorders among children with poor academic performance was found to be
22.61%. Majority of poor academic performers having phobic anxiety disorders of childhood
accounts to be 9.57%. Other emotional disorders like, social anxiety disorder of childhood,
sibling rivalry disorder and separation anxiety disorders of childhood accounts to be 6.96%,
6.09% and 3.48% respectively. Conclusion: Emotional disorders in school going children leads
to poor performance in academics and school drop outs. Prevalence of emotional disorders were
more in girls. Phobic anxiety disorder (Exam phobia /anxiety) is the most common type of
emotional disorders presented by the children.
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Education is considered as an important factor to measure personal and societal development.
School education is an important segment of the whole educational structure and it is considered
as a powerful instrument to develop student’s behavior and hence the society. Low school
enrolment, high dropouts and failure rates are reported characteristically in the weaker section of
the society.[1]
In India, it is generally noticed that 20% of children in class rooms are performing poor in their
academics and several Indian school surveys in the past decade have recorded prevalence rates of
poor academic performance in school children that range between 20 and 50%. [2] Poor academic
performance is one of the biggest worries for parents in the current competitive world. Thaker N
et al and John P conducted studies in India showed that the children performing poor in their
academics have co-morbid psychiatry problems. [3, 4] Various studies had showed that there was
high degree of association between psychiatric morbidity and scholastic backwardness.[57]
According to Kappelman.et.al 35% of children attending learning disability clinic had
psychiatric problems.[7] Most of the times these underlying psychiatric problems are missed by
parents and teachers due to ignorance.
If a child is performing poorly in his or her academics, Emotional disorder in childhood
(anxiety spectrum disorder) may be one of the cause. [3]
Anxiety spectrum disorders in children
Childhood anxiety disorder mainly includes phobic disorders, separation anxiety disorder, social
anxiety disorder, generalized anxiety disorder, panic disorder and obsessive-compulsive disorder.
Anxiety is a normal reaction to certain situations. But severe anxiety can be a serious problem
and lead to poor academic performance. [8]
There are various reasons for school refusal or school phobia in children. The reasons may be
separation anxiety disorder, generalized anxiety disorder, school phobia in specific. Other causes
may be fear of death, physical or sexual abuse which are commonly associated with anxiety
disorder. [9]Anxiety is an important cause of school failure in girls, where as disruptive behavior
is an important cause in boys.[10] Social phobia and examination anxiety leads to reduced
performance inspite of child having the capacity to perform better. Prevalence rates for anxiety
disorders in children range from 2.3 to 9.2% [11] and average around 8 %. [12]
A study conducted by Mazzone L et al, in Italy showed that the average prevalence of anxiety
disorder in children belonging to 3 age groups was 7.3%.The prevalence of anxiety disorder in
each age group children were 2.3% in 8-10 years, 7.9% in 11-13 years and 15.3% in 14-16
years.[13] A study conducted by Akapan MU et al in Nigeria. The prevalence rate of anxiety
disorder was 10.28%. [13] According to Haneesh K et al, showed that ratio of male and female in
students diagnosed with anxiety disorder was 0.69:1.[1]
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METHODOLOGY
Source of data
Children of age group between 6 and 12 years studying in CBSE (Central Board of Secondary
Education) schools in Belagavi city with poor academic performance.
Method of collection of data
Study Design: Cross sectional study, Study Duration: 1 year , Sample size: 115
Inclusion criteria:
Students aged between 6 and 12 years from CBSE schools, both genders. Students scoring Grade
‘C’ and below in final examination
Exclusion criteria:
Students with visual, hearing impairment and other physical disabilities. Students suffering from
acute and preexisting chronic medical disorders. Students whose Intelligence Quotient (IQ) is
below 70.
Tools used:
MINI-KID Questionnaire, Child Behavioral Check List (CBCL), NIMHANS Index for Specific
Learning Disorders, Temperament of children was assessed by Temperament Assessment Scale.
The final diagnosis was made using ICD 10 DCR criteria. Statistical analysis was done using Epi
Info 7 software.
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RESULT
Figure 1: Study flowchart
Poor academic performers
N=312

Simple randomization N=156

Visual

Hearing

Impairment

Impairment

4 excluded

1 excluded

Physically
handicapped
& medial
Illness - 10
excluded

I Q < 70
7 excluded

Continued N=134

Discontinued due to
change of school N=15

Completed the study
N= 115

Parents did not attend the interview
hence discontinued N=4

Total 26 (22.61%) children had
Emotional disorders.

© The International Journal of Indian Psychology, ISSN 2348-5396 (e)| ISSN: 2349-3429 (p) | 111

Study of Emotional Disorders among Children with Poor Academic Performance

Table no 1: Prevalence of Emotional disorder. (N=115)
Variables
Total number of children.
Yes
26 (22.61%)
Emotional
disorder
No
89 (77.39%)
Table 1 and figure 1 shows that prevalence of the specific learning disorder among children with
poor academic performance. With reference from study flow chart total 115 children completed
the study, 26 children were having emotional disorders that accounts to be 22.61%.
Table no 2: Gender wise distribution of emotional disorders among study participants.
(N=115)
Variables
Gender
Boys
Girls
Yes
15 (20.0%)
11 (27.50%)
Emotional
disorder
No
60 (80.0%)
29 (72.50%)
Total
75 (100%)
40 (100%)
Table 2 shows that emotional disorder among children with poor academic performance. Out of
115 children 75, 40 were boys and girls. In that girls 11 (27.50%) and boys 15 (20.0%) were
having emotional disorder.
Table no 3: Distribution of individual disorders in emotional disorder category.
Types of emotional disorder
Percentage
Phobic anxiety disorder of childhood
9.57%
Social anxiety disorder of childhood
6.96%
Sibling rivalry disorder of childhood
6.09%
Separation anxiety disorder of childhood
3.48%
Figure no 2: Distribution of study participants according to individual category of emotional
disorder.
12.00%
10.00%

9.57%

8.00%

6.96%

6.00%

6.09%
3.48%

4.00%
2.00%
0.00%
Phobic anxiety
disorder of
childhood

Social anxiety
disorder of
childhood

Sibling rivalry
disorder of
childhood

Separation
anxiety disorder
of childhood
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Table 3 and figure 2 shows that distribution of study participants according to individual disorder
in emotional disorder. In emotional disorder category, Phobic Anxiety disorders of childhood
accounted for 11 (9.57%) followed by Social Anxiety disorder of childhood, Sibling Rivalry
disorder of childhood and Separation Anxiety disorder of childhood with prevalence of
8(6.96%), 7 (6.09%) and 4 (3.48%) respectively.
Table 4: Psychiatric co-morbidities among study participants having emotional disorders.
(N=26)
Variable
Psychiatric comorbidities in study
participants having
emotional disorder

Borderline
intellectual disability
Sleep disorder
Mood disorder

Emotional disorder
04 ( 15.38%)
02 ( 7.69%)
03 ( 11.53%)

Table 4 shows that co-morbid psychiatric disorders with emotional disorders in study
participants. 15.38%, 7.69% and 11.53% of study participants with emotional disorders having
co-morbid psychiatric disorders like borderline intellectual disability, Sleep disorder and Mood
disorder respectively.
DISCUSSION
Poor academic performance in children, which is a major worrying problem to the parents. Poor
functioning at school/ home, inconsistent poor attendance at school may be early signs of
emerging or existing psychiatry problems.[18] Despite teacher’s efforts all children may not do
well in academics. Often parents and teachers may not be able to pick up psychiatric problems.
Though various causes for the poor academic performance in children are well explained in the
literature,[14,15] a very limited literature is available on psychiatry problems causing scholastic
backwardness. This problem needs to be addressed. Early identification and intervention of this
problem, can benefit these children. Hence this study was undertaken.
This study began by including 1480 students attending 3 CBSE schools of Belagavi City with
age group ranging between 6-12 years. With the help of progress sheets of school children, it was
found that 312 (21.08%) children were poor performers in academics i.e. children scoring grade
C and below (as shown in Fig 1). Karande et. al in 2005 reported a prevalence of scholastic
backwardness in school going children in India to be 20%.[14] Our findings are similar to the
finding of study conducted by Karande et. al.
In this study majority of the children were diagnosed to have emotional disorder (anxiety
disorder) with presence of 25 (21.74%). Prevalence rates of anxiety disorder in children range
from 2.3% to 9.2% [16] and of around 8%.[17] A study conducted by Mazzone L et.al on children
with poor academic performance showed prevalence of anxiety disorder ranging between 2.3 and
15.3% .7[13] Akapan M.U.et al reported prevalence of anxiety to be 10.98%. [1] respectively.
© The International Journal of Indian Psychology, ISSN 2348-5396 (e)| ISSN: 2349-3429 (p) | 113

Study of Emotional Disorders among Children with Poor Academic Performance

In our study male: female ratio in emotional disorder 0.8:1. Mazzone L et.al showed male:
female ratio of anxiety disorder among scholastically backward children to be 0.69:1.[13] Anxiety
appears to be an important correlate of school refusal in girls, whereas disruptive behavioral
disorders appears to be important co-relates of school refusal in boys.30[10] As we now anxiety
spectrum disorders most of the time having other co-morbid psychiatric disorders like mood
disorders, sleep disorders. In our study also shows 11.53% of mood disorder and .6% of sleep
disorders. Our study results corresponded with the results of previous studies. Hence our study
findings can be considered as significant. (Table 3, 4 and figure 2 )
CONCLUSIONS
Emotional disorders in childhood are becomes the one of the major factor for poor academic
performance. Some children do poor performance in academics, exam phobia, school refusal and
school drop outs. Prevalence of phobic anxiety disorder mainly about school/exam. so early
detection of associated psychiatric problems and early intervention will surely help to handle the
further consequences. We hope that this basic research increasingly will be applied to improve
the quality of children lives.
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1. Introduction
The most essential aspect of caring for severe thalassemia syndromes (ST) with the inability to spontaneously maintain haemoglobin levels more than 7 gm/dl is a good blood transfusion service.
Regular blood transfusion prevents early death, and maintaining
proper minimum haemoglobin helps prevent many of the complications related to ineffective erythropoiesis and erythroid
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hyperplasia. However, patients receiving multiple blood transfusions also face progressively increasing risk of iron overload,
transfusion reactions and transfusion transmitted infections (TTI).
The World Health Organization estimates that only about 9.6% of
transfusion-dependent patients suffering from haemoglobin disorders are actually transfused in South-East Asia [1]. Availability of
blood continues to be a challenge, and families are often required to
arrange blood donors to replace the blood units which they receive
or get blood from third-party blood banks, thus adding aggravation,
cost and potentially compromising transfusion safety. Many centres
continue to transfuse based on family perception that blood is
needed, without titrating blood requirement to pre-transfusion
haemoglobin [2]. Though National Blood Transfusion Council
guidelines in India require blood components to be provided free of
charge to patients suffering from thalassemia [3], a sizable number
of patients continue to be under-transfused [1].
The chronically transfused ST population has special blood
component selection and processing needs aiming at minimising
blood transfusions reactions. TTI continue to be a major concern for
chronically transfused patients with recent studies from India
reporting 5e50% patient's positive for TTI (see Table 1).
To our knowledge there is no multi-centre study covering large
patient cohorts from the southern states of India. More data is
needed to be able to measure the effectiveness of blood transfusion
services, comparing strategies, outcomes and costs based on peer
benchmarking. In this context, we summarise the experience of ﬁve
centres from Andhra Pradesh, Telangana and Karnataka which cater
to a large patient population with severe thalassemia.

https://doi.org/10.1016/j.phoj.2017.12.001
2468-1245/© 2017 Pediatric Hematology Oncology Chapter of Indian Academy of Pediatrics. Publishing Services by Elsevier B.V. This is an open access article under the CC BYNC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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4. Results
Abbreviations
Centre wise and aggregates transfusion practices and outcomes
are summarised in Table 3.

Severe Thalassaemia (ST)
Hepatitis B HBV
Hepatitis C HCV
Transfusion transmitted infections TTI
Indira Gandhi Institute of Child Health IGI
Project Samraksha SAM
Thalassemia and Sickle Cell Society TSC
Rural Development Trust RDT
Jai Shivshakti Centre for Thalassemia (Jawaharlal Nehru
Medical College) KLE

4.1. Planning blood availability
Each day care centre was attached to a large blood bank processing 6000e40000 units of blood annually. Three of the ﬁve
centres never involved patients and their families in procuring
blood, while in two centres this was required 3% of the times.
All ﬁve blood banks routinely participated in blood donation
camps collecting a median of 96% blood requirement from these
events. One of the blood banks routinely accepted transfer of blood
units from a large standalone voluntary blood bank to meet the
demand of thalassemia patients.
Each of the centres gave appointments for blood transfusions in
advance to assure blood availability during visits for transfusion.

2. Aim
We summarised the current blood transfusion practices being
followed for severe thalassemia patients across 5 centres, in
South India, and assessed indicators of safety and management
quality.

4.2. Transfusion programmes
The centres aimed at maintaining pre-transfusion haemoglobin
of 9 g/dl which resulted in median pre-transfusion haemoglobin of
8.8 g/dl (range 8.4e9.1). The median blood requirement was
166 ml/kg/year (IQR 134e196). All transfusions were done in
dedicated day care centres meant exclusively for patients with
haemoglobin disorders and which had ﬁxed staff in 4 of the 5
centres. One centre followed 2 shift systems where ﬁrst shift patients came at 8 am while the second shift patients came at 10:30
a.m. One of the centres worked on Saturdays and Sundays to
minimize disruption to work/education schedules or accommodate
patients requiring frequent visits.
The scheduling of appointments for transfusion was assisted by
the software system based upon the estimated post transfusion
haemoglobin and the haemoglobin drop trend. Patients received
telephonic reminders and conﬁrmation calls for transfusions. Two
centres also provided ﬁnancial support to families who missed
appointments because they did not have enough money to travel to
the centre. The staff also followed up with the patients who had
missed their appointment. The median interval between transfusions was 24 day (IQR 20 to 27).
Based upon the weight of the child and the pre-transfusion
haemoglobin, the volume of packed red cells needed was calculated by the system targeting a haemoglobin of 13.5 g/dl with a
maximum of 15 ml/kg. Three centres gave the target volume of
blood using one or more bags (1.2e1.3) while 2 centres restricted
transfusions to a maximum of 1 bag per visit. The blood bank was
informed about the volume of blood needed in order to select best
suited bag/s.
Transfusions started within 30 min of the blood bank issuing
blood. Each blood unit was transfused over 2e2.5 h though the bagwise tracking of transfusion duration was not done.

3. Patients and methods
We studied blood transfusion practices for patients with
transfusion-dependent thalassemia over a one-year period (1July-2016 to 30-June-2017) in 5 centres, namely Indira Gandhi
Institute of Child Health e Bangalore (IGI), Project Samraksha
(Rashtrotthana Parishat) e Bangalore (SAM), Thalassemia and
Sickle Cell Society e Hyderabad (TSC), Rural Development Trust
e Ananthpur (RDT) and Jai Shivshakti Centre for Thalassemia,
Jawaharlal Nehru Medical College e Belgaum (KLE). The survey
covered a total of 1509 patients who underwent 22896 blood
transfusions with 19506 visits documented. TSC had some patients who take transfusions at multiple centres and they were
excluded from the study.
Each of these centres used a web-based application platform
designed to assist comprehensive management of ST (ThalCare™) for recording key blood transfusion-related details. Each
centre had a dedicated ward and staff for management of patients with ST. The details of the use of information technology
and general organization of care giving in these centres is
described elsewhere [22]. No separate wards are available for
adult and paediatric patients.
The software system extracted key parameters associated with
transfusion practices. The collection and analysis of data on the
online database is approved by institutional review boards at each
participating centre. The summary of the blood banks to which the
thalassemia centres are attached is available in Table 2.

Table 1
Rate of transfusion transmitted infection reported in other recent studies.
Study

Year

Patients (N)

HBV (%)

HCV (%)

HIV (%)

Total TTI (%)

Shah et al. [2]
Vidja et al. [4]
Jain et al. [5]
Makroo et al. [6]
Shrivastava et al. [7]
Sidhu et al. [8]
Goyal et al. [9]
Mittal et al. [10]

2010
2011
2012
2013
2014
2015
2015
2016

142
200
96
462
66
138
237
211

2%
2%
1%
2.8%
3.0%
0
1.3%
2.4%

45%
2%
25%
23.1%
18.2%
13.0%
Not assessed
35.5%

2%
3%
1%
2.38%
1.5%
0.72%
3.37%
0%

49%
7%
27%
28.3%
22.7%
13.7%
4.67%
37.9%
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Table 2
Summary of the blood banks to which the thalassemia centres are attached.
SAM

TSC

RDT

KLE

Blood bank setting Attached to Government hospital

IGI

Standalone voluntary
blood bank

Attached to rural hospital

Attached to medical college
and hospital

Location

Bangalore, Karnataka

Bangalore, Karnataka

Ananthpur, Andhra Pradesh

Belgaum, Karnataka

Day care staff
details

1 doctor (part-time), 1 nurse and 1
co-ordinator.

1 doctor (part-time) and 1
nurse.

1 doctor (part-time) and 2
nurses.

Attached blood
bank's annual
blood
requirement
Blood bank source
of blood

6437 units

1 doctor, 1 nurse, 1 coordinator and 1
housekeeping staff.
>30000 units

Standalone
voluntary blood
bank
Hyderabad,
Telangana
2 doctors, 2
nurses and 2 coordinators.
18238

5526

12103

Voluntary blood donation
though camps and walk-in
replacement donations.

Voluntary blood donation
though camps and walk-in
replacement donations.

34%a
81.1%
3rd Generation ELISA

71%a
84.4%
Chemi-luminescence

2.04%

1.0%

1.68%
0.11%
0.25%

0.88%
0.06%
0.06%

Voluntary blood donation Voluntary blood
Voluntary blood donation only
donation
through camps and transfer of units only through camps.
through camps
from other blood banks.
Walk-in donors
during shortage
period.e
%VBD in blood bank 100%
100%
96.3%
% VBD in State
84.4%
84.4%
76.3%
Testing of Blood
ELISA þ NAT
3rd Generation ELISA for 3rd Generation
ELISA
HBV and HCV. 4th
Generation for HIV.
0.62%
1.35%
Overall Prevalence 0.45%
of TTI in blood
donors
HBVb
0.29%
0.57%
0.89%
HCVc
0.03%
0.04%
0.28%
HIVd
0.03%
0.01%
0.18%
a
b
c
d
e

Though RDT and KLE did accept replacement/walk blood donors, the patients suffering from thalassemia were never required to get blood donors.
Mean prevalence for HBV in blood donors was 1.3% for Andhra Pradesh and Telangana and 0.98% for Karnataka [11].
Mean prevalence for HCV in blood donors was 0.26% for Andhra Pradesh and Telangana, and 0.19% for Karnataka [11].
Mean prevalence of HIV in blood donors was 0.31% for Andhra Pradesh and Telangana and 0.22% for Karnataka [11].
Families were required to get blood donors during 2 months of shortage.

4.3. Choice of blood product
Only ABO and Rh-matched packed red blood cells were
transfused to thalassemia patients across each of the ﬁve centres.
All centres aimed at providing freshly collected red cells, so that
91% of red cell units were less than one week old, and only 2% of
patients received units more than 2 weeks old. Red cells were
expected to have a hematocrit greater than 60% monitored
through internal quality control process of the concerned blood
banks.
All units transfused to thalassemia patients were prepared by
double saline washing. Each centre appointed ﬁxed technicians
with dedicated time available for saline wash and the washing was
done after the patient arrived. At two centres (SAM and TSC), leukodepletion ﬁlters were also used in 4.9% and 4.7% of patients
respectively, for families who could afford them.
4.4. Blood products for special needs
Patients who had any pulmonary hypertension or who had
signiﬁcant liver and spleen enlargement had the option of
switching to super transfusion therapy, that is maintaining pretransfusion haemoglobin above 11 g/dl, which required more
frequent visits. Five patients received super transfusion therapy
during the study period.
Patients who had multiple transfusion reaction underwent
screening test for Kell, Kidd, Duffy, MNS and Lewis antibodies.
Overall 27 (1.2%) patients were detected with alloimmunisation.
Patients in whom allo-antibodies were identiﬁed subsequently
received blood components negative for the concerned antigen.
Two centres (SAM and KLE) annually screened patients for the

presence of irregular antibodies using a 3-cell panel and found
no positive patients.
4.5. Adverse reactions
Premedication were not routinely administered and the use of
diuretics were limited to patients suffering from cardiac abnormalities across all centres. In four of the ﬁve centres transfusions
took place under strict supervision of nurses dedicated exclusively
to the thalassemia day care centre while the other one had rotating
nurses. All staff members were trained to identify and report any
reactions associated with blood transfusion.
No clinical picture which could be attributed to bacterial
contamination with post-transfusion infection or anaphylaxis reactions suggestive of plasma contamination were reported. In all, a
mean of 0.7% (range 0.3%e1.7%) reactions were reported by four
centres while the ﬁfth did not document any reactions. One acute
haemolytic transfusion reaction was reported, and the other reactions were mild fevers and rashes.
4.6. Transfusion safety
Quarterly monitoring of TTI was done. No patient was detected
with fresh transfusion-transmitted infection over the one-year
duration of the study. The overall prevalence of pre-existent
transfusion-transmitted infection was 1.3% (HBV:0.7%, HCV:0.5%
and HIV:0.3%). HBV immunisation rate was 91% (range 86e100).
All blood banks used a minimum of 3rd generation ELISA
technology to screen for TTI. One of the centres routinely got all
blood units screened using NAT technology which was available
through a government-sponsored program.
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Table 3
Centre wise and aggregates transfusion practices and outcomes.

Total patients
Patient Age Median (IQR) years
0e10
10e20
>20
Total patient Visits
Total number of blood units transfused
Mean units Transfused per visit
Median Collection to issue duration (days)
<1 week old
1e2 week old
>2 week old
Median request to issue time.a
% Units in < 3b hours
Pre-transfusion Hb Median (IQR) g/dl

a

Estimatedc Post-transfusion Hb Median (IQR) g/dl
Interval between transfusions Median (IQR) days
Annual blood requirement
Median (IQR) ml/kg
In-house blood units
Mild transfusion reactions, requiring paracetamol and diphenhydramine %(N)
Duration of stay Median (IQR) hours
Rate of allo- immunisation %(N)
TTI rate at enrolment
HBV
HCV
HIV
% of patients immunised for HBV

IGI

SAM

TSC

RDT

KLE

Overall

247
5.7
(3.2e9.8)
75%
23%
2%
3386
4264
1.26
6
55.4%
33.8%
10.8%
2
91%
8.8
(8e9.6)
12.8
(11.5e13.7)
23.3
(21.1e24.8)
194
(173e219)
97%
0.6% (24)d
8 (6e8)
0.4% (1)
0.8%
0.8%
0.0%
0.0%
100%

284
10.6
(5.4e16)
45%
39%
15%
3686
4625
1.25
3
97.9%
1.9%
0.2%
3
45%
9.1
(8.2e9.9)
13.3
(12.3e13.7)
21.6
(18.1e24.7)
186.5
(161e219)
100%
0.3% (14)
8 (7e8)
0.3% (1)
0.7%
0.4%
0.4%
0.0%
91%

707
8
(5.2e12.1)
65%
30%
5%
8815
10363
1.18
3
99.7%
0.0%
0.3%
4.5
0.4%
8.5
(7.7e9.3)
11.9
(10.9e13.1)
26.2
(22.5e31.5)
142
(109e172)
98%
0% (0)
8 (8e9)
3.5% (25)
1.3%e
0.4%
0.8%
0.3%
86%

86
6.4
(3.2e10.2)
72%
28%
e
1032
1057
1.02
NA
NA

185
7.6
(4.5e11)
70%
27%
3%
2587
2587
1.0
2
92.5%
6.1%
1.4%
2.5
71%
8.9
(8.1e9.7)
12.9
(12e13.5)
22.7
(19.9e24.8)
169
(152e190)
100%
0.8% (20)
6 (6e6)
0% (0)
3.2%
2.7%
0.0%
1.1%
93%

1509
7.8
(4.6e12.3)
64%
30%
6%
19506
22896
1.17
3
90.7%
7.1%
2.2%
4
38%
8.8
(8e9.6)
12.8
(11.5e13.7)
23.8
(20.4e27.2)
166
(134e196)
98.8%
0.7% (76)
8 (6e8)
1.8% (27)
1.3%
0.7%
0.5%
0.3%
91%

NA
74%
8.8
(8.1e9.5)
12.7
(11.6e13.5)
20.3
(17.2e23.5)
e
100%
1.7% (18)
e
0% (0)
1.2%
0.0%
0.0%
1.2%
100%

a
Calculation of time from collection to issue and time to process blood components was done based upon the number of units for which information was recorded which
was 78 (72e100) % of all units transfused.
b
4 of the 5 centres had chosen less than 3 h as a target duration to process blood components for themselves.
c
Post transfusion haemoglobin was estimated using pre-transfusion haemoglobin, the mean hematocrit of packed red cells, weight of the patient and volume of blood
which was transfused.
d
One acute haemolytic reaction was reported.
e
One patient has HIV and HBV while one had HCV and HCV.

4.7. Cost of transfusions
Blood products were provided free-of-cost as per the directions
of the national blood transfusion council. Additionally, each of the
ﬁve centres did not charge patients for blood product processing,
consumables, bed charges or infusion.
4.8. Quality and service monitoring
Patients spent a median of 8 h (IQR 6 to 8) for blood transfusion.
The time taken to process blood components including saline wash
and cross match was less than 4.5 h with a median of 4 (2.0e4.5)
hours though it was less than 3 h in 3 of the 4 centres who recorded
this.
5. Discussion
Careful information technology-assisted planning of patient
appointments, timely provisioning of blood, avoiding pressurizing
families for blood arrangement, titrating blood volume to be
transfused, sharing the responsibility of timely transfusion with the
patients and monthly monitoring of aggregated pre-transfusion
haemoglobin has helped centres to achieve reasonable pretransfusion haemoglobin. Four of the ﬁve centres were launched
in last 5 years and continue to enrol patients who come with very
low haemoglobin and needing further work to reach the goal of
maintaining pre-transfusion haemoglobin over 9 g/dl. During

summer blood products in general are in short supply due to college closures for annual vacations and the intense heat which dissuades organisations from conducting blood donation camps. In
spite of these challenges only 3% of patients were asked to get blood
donors or blood from non-attached blood banks e a practice which
the centres are keen to eliminate by more aggressive planning. All
patients underwent pre-transfusion haemoglobin check and blood
volume transfused was per recommended protocols assisted by
technology as services were uniformly delivered without the patient's having to pay for them or provisioning for blood. This is in
contrast with a previous report from Gujarat [12].
Our ﬁndings show lower rates of TTIs such as HBV, HCV and HIV
than previously reported (Table 1) No new TTIs were detected
during the study period, as was also reported by another study from
a large blood bank [5]. TTI rates among blood donors in the
attached blood banks were lower than the average numbers reported for the concerned states, which could be explained by the
higher rates of voluntary blood donation in the attached blood
banks. The existing method of screening blood products using
ELISA technique seemed to be effective in controlling TTIs.
Emphasis on immunisation led to more than 90% patients getting HBV vaccines in contrast with the numbers reported elsewhere
[12] and this may have prevented more HBV transmission. The
indicator which remind about the status of vaccination on ThalCare
and the practice of reviewing the overall status of immunisation in
periodic reviews may have contributed to enhancing immunisation
rate. HBV vaccination was given to all patients unless it was clear

78

R.K. Agarwal et al. / Pediatric Hematology Oncology Journal 2 (2017) 74e78

that the patient has received it earlier.
The reduction of white cells and removal of plasma by saline
washing red cells, done with proper quality control, in the hands of
trained technicians, immediately before transfusions was reasonably effective in controlling transfusion reactions. Even without
prophylactic drugs, a low rate of febrile non-hemolytic transfusion
reactions (FNHTR) was seen. Using saline-washed products offered
protection against plasma-associated reactions for all patients. A
earlier study by Mourad et al. concluded washed and ﬁltered RBCs
are comparable in reducing FNHTRs [13]. Reports on rate of FNHTR
by centres using ﬁlters were comparable to our observations [14,15]
with bedside leuko-ﬁltration showing slightly higher rates in other
centres. A multicentre study from the Netherlands showed no
beneﬁt of leukodepletion in preventing alloimmunisation to red
blood cell antigens [16]. In addition, the efﬁcacy of ﬁlters to prevent
transmission of Cytomegalovirus (CMV) infection in India is also
questionable since 85% of siblings donors of thalassemia patients
who underwent BMT were found to be CMV-positive [17] similarly
to the 88% of voluntary blood donors [18]. There are also contradictory reports in the context of multiply transfused patients about
lowering HLA alloimmunisation risk by using leuko-reduced blood
products [19,20]. However, bedside ﬁltration is known to be less
effective than pre-storage ﬁltration in avoiding HLA alloimmunisation which has been attributed to the fact that the disintegrated
white cells still pass through the ﬁlters [21]. We could not ﬁnd any
direct comparison of effectiveness of saline wash versus bedside
ﬁltration. Each leuko-reduction ﬁlter costs Rs 600/- to Rs 1500/- as
opposed to saline wash which costs Rs 75 to Rs 100/- in India and
more evidence may be needed to establish its beneﬁts and costeffectiveness.
The data shows the beneﬁts of close working relationship between a thalassemia care centre and a blood bank willing to take
responsibility of ensuring adequate amount of appropriately processed blood for the special needs of thalassemia patients.
In the context of developing countries where lack of access to
affordable healthcare continue to be an overwhelming challenge
for the management of chronic disease, this experience shows
how resource-limited centres could also deliver appropriate
patient-centric quality care largely by inexpensive organizational
changes.
6. Conclusion
The centres participating in this survey have been able to deliver
accessible quality care to patients suffering from ST in India. Good
outcomes in terms of TTI, transfusion reactions and pre-transfusion
haemoglobins can be achieved even in resource limited settings.
This is made possible by dedicated thalassemia day care centres
which source blood primarily from voluntary blood donors, saline
washing packed red cells prior to transfusion, using technology in
delivery of care and accurately measuring outcomes.
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1. Background
The WHO deﬁnes equity as the absence of avoidable or remediable differences among groups of people, whether those groups
are deﬁned socially, economically, demographically, or geographically [1]. Reducing preventable and unjust health inequities has
been gaining increasing importance globally [2e4].
Even in the most well-funded health setups of the developed
world, the problem of inequity continues to persist [5e7]. Similarly,
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it has been shown that increasing health spending may not
necessarily translate into reducing inequity and may even selectively beneﬁt the more advantaged groups [8e11]. The need for
greater focus on reducing disparity in healthcare delivery even in
the countries with low mortality has been recognised [8]. Inequity
is a problem separate from the availability of resources and needs
speciﬁc focus even in developing countries [12].
There are mixed reports on the effectiveness of measures taken
to tackle inequity both in terms of cost and success in LMICs [13,14].
Advances in information and communication technology have
greatly increased the potential to effectively measure disparities in
medical care access [15]. If monitoring systems are employed in
healthcare report performance data and presented in relation to
factors affecting health equity, it creates the evidence base for
equity-oriented interventions [16].
Beside global studies [3], experiences from Africa [10], South
America [17] and South East Asian Region [18] all agree that
poverty, education, sex inequalities, place of stay and other social
determinants of health are strongly linked to inequities. In India,
health equity data at the primary healthcare level is available: The
National Family Health Survey [19] and National Sample Survey
Ofﬁce (NSSO) [20] routinely measure health equity in India. Key
factors leading to inequity in India are economic status, geography,
sex and education [21].
As signiﬁcant advances are being made in tackling communicable diseases, non-communicable diseases (NCDs) are becoming
the largest contributors to preventable mortality and morbidity.
Severe thalassemia syndromes (ST) are the most prevalent lifethreatening non-communicable disorder of childhood [22] in
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Abbreviations
ST
PTH
BPL
APL
IGI
SAM
TSC
RDT
KLE
IQR

Severe Thalassemia
Pre-transfusion Hemoglobin
Below poverty line
Above poverty line
Indira Gandhi Institute of Child Health
Project Samraksha
Thalassemia and Sickle Cell Society
Rural Development Trust
Jai Shivshakti Centre for Thalassemia (Jawaharlal
Nehru Medical College)
Inter-quartile range

South-East Asia and a major ﬁnancial burden [23e25]. Children
suffering from severe thalassemia syndromes (ST) require periodic
blood transfusions for life. Beside transfusions, the management of
ST also involves control of iron overload, replacement of nutrients,
regular monitoring, prevention and management of several complications etc. As a result of high costs and poor local availability of
treatment, the WHO estimates that nearly 90% of transfusion
dependant patients are not adequately transfused [26]. The need
for equity in healthcare is exceptionally important for ST because
the quality of chronic management has a direct relation to mortality
[27e29]. In India, as the public healthcare sector is beginning to
deﬁne programs for care and management of hemoglobinopathies
[30], there is a need to setup mechanisms to ensure that such interventions reach all sections of society and that critical outcomes
are measurable on a regular basis.
We reviewed the experience from ﬁve non-proﬁt centres
dedicated to providing care and management for thalassemia.
These centres use technology-driven healthcare delivery and
shared common practices aimed at strengthening the delivery of
care to thalassemia patients. Our study evaluates the equity in care
achieved at these ﬁve centres and proposes a model which could be
used to measure equity of care delivery in the context of
thalassemia.
2. Aim
To evaluate the performance of thalassemia centres in providing
equitable healthcare to patients suffering from ST based upon
known determinants of health inequity in India.
3. Materials and methods
This is a retrospective analysis which compared health indicators associated with ST management on various factors known
to contribute to inequity in healthcare for ﬁve centres in India,
namely Indira Gandhi Institute of Child Health e Bangalore(IGI),
Project Samraksha (Rashtrotthana Parishat) e Bangalore(SAM),
Thalassemia and Sickle Cell Society e Hyderabad(TSC), Rural
Development Trust e Ananthpur(RDT) and Jai Shivshakti Centre for
Thalassemia (Jawaharlal Nehru Medical College) e Belgaum(KLE).
Participating centres uniformly used ThalCare™ e an application platform intended to support the end-to-end care and management of ST. The role of ThalCare in management of thalassemia
is described elsewhere [31]. Patient demographics, key information
associated with their care and management and signiﬁcant events
associated with their treatment were uniformly recorded by each
centre on ThalCare in a prospective manner.
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IGI is located in a government hospital while the others are
located in private non-proﬁt Non-Governmental Organisations
(NGOs). IGI, SAM and KLE were supported with ﬁnancial resources
and knowledge-management by Sankalp India Foundation, (a NGO
facilitating collaboration for thalassemia management) while the
other two centres collaborated with the Sankalp network only for
knowledge management.
We chose pre-transfusion haemoglobin(PTH) and serum ferritin
level as the health indicator which we could use to measure health
equity in care and management of ST. PTH is an indicator of
transfusion services while serum ferritin is an indicators of the
access and compliance to the critical iron chelation therapy.
We searched PubMed and the grey literature for “social determinants” “non-communicable" and “health equity” etc. to
identify the social determinants leading to inequity. Work which
speciﬁcally related to the issues seen in the LMICs was prioritised.
The four chosen social determinants to inequity were the economic
status (deﬁned as whether the family was above or below the
poverty line), sex, distance from the centre (deﬁned as whether the
patient came for treatment from within or more than 150 km) and
maximum education of either of the parent (deﬁned as whether the
parents received education upto matriculation level1 or not).
The data available from ThalCare was summarised using
Microsoft Excel and further analysed using R (version 3.3.2). MannWhitney test was used to determine if the difference between the
health indicators across various inﬂuencing factors was signiﬁcant
and p ¼ .05 was used as cut-off for statistical signiﬁcance (see
Table 1).
4. Results
We measured the equity in healthcare based upon economic
background, sex, distance of the centre from patient's house and
parental education. A total of 1507 patients and 17929 visits and
2775 ferritin reports between April 2016 and March 2017 were
analysed. Table 2 summarises the impact of various social determinants on PTH while Table 3 summarises the impact on ferritin
level. Some patients could not be categorised in either group
because of missing data and were omitted from the analysis.
Economic background: Aggregating all the centres, the PTH was
signiﬁcantly lower for BPL patients (p < .0001). In 2 centres the
patients from below poverty line (BPL) families had lower median
PTH compared to those from above poverty line (APL) families and
the difference was very signiﬁcant only in 1 centre (p ¼ .0001). Two
centres had same median PTH (p ¼ .051 and p ¼ .08). One centre
has only those patients who are BPL and hence was omitted for this
analysis(see Table 2).
Overall, there was no difference in the median ferritin levels of
patients above and below poverty line (p ¼ .42). The ferritin level
was signiﬁcantly higher for BPL patients in 1 centre (p < .0001)
while it was signiﬁcantly lower in another centre (p ¼ .004).
Sex: In the whole group, females had signiﬁcantly better PTH
(p < .0001). In 4 of the ﬁve centres females had better median PTH
than males and the difference was signiﬁcant in all centres, p ¼ .046
to p < .0001 respectively. There was no difference observed in the
remaining centre.
Females had lower median ferritin levels in whole
group(p ¼ .16) and also in 4 of the 5 centres though the difference
between ferritin levels between females and males was not signiﬁcant in any of the centres (p ¼ .11 to p ¼ .94).
Distance: When all patients were put together the difference in
PTH was found to be signiﬁcant (p < .0001), in-spite of 4 centres

1

Matriculation is same as ﬁnal year of high school or tenth grade.
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Table 1
Enrolment information.
IGI
Host institution
Setup
Using ThalCare since
Number of patients
Median Patient age (in years)
Age Range (in years)

SAM

Patients more than 18 years of age
Economic distribution

Sex distribution

Distance from care
centre distribution

Parent’s maximum
education

TSC

RDT

Attached to a major academic Attached to a
Attached to a
Attached to a
children’s hospital
standalone blood bank standalone blood bank rural hospital
Government
Private (Non-Proﬁt)
Private (Non-Proﬁt)
Private (NonProﬁt)
Nov-11
Aug-13
Nov-14
Aug-15
272
271
707
83
6.5
9.1
6.6
8.4
(0.6 to 23.88)
(0.3 to 44.3)
(0.3 to 45.3)
(0.5 to 15.8)

7
(2.6%)
Above Poverty 29
Line
(11%)
Below Poverty 238
Line
(88%)
Male
159
(58%)
Female
113
(42%)
Less than
171
150km
(63%)
Greater than
101
150km
(37%)
Matriculation 70
and above
(26%)
Below
143
Matriculation (53%)

7
(4%)
77
(28%)
188
(69%)
159
(59%)
112
(41%)
199
(73%)
72
(27%)
124
(46%)
32
(12%)

KLE
Attached to a
medical college
Private (NonProﬁt)
Mar-16
174
8.4
(0.9 to 26.4)

0
(0%)
52
(7%)
608
(86%)
418
(59%)
289
(41%)
432
(61%)
275
(39%)
NA

54
(20%)
0
(0%)
83
(100%)
56
(67%)
27
(33%)
81
(98%)
2
(2%)
NA

58
(8.2%)
19
(11%)
135
(78%)
109
(63%)
65
(37%)
158
(91%)
16
(9%)
NA

NA

NA

NA

Overall

1507
7.7
(0.3 to
45.3)
126
(8.4%)
177
(12%)
1170
(78%)
901
(60%)
606
(40%)
1041
(69%)
466
(31%)
194
(13%)
175
(12%)

Participating centres uniformly used ThalCare™ e an application platform intended to support the end-to-end care and management of ST. The role of ThalCare in management of thalassemia is described elsewhere [31]. Patient demographics, key information associated with their care and management and signiﬁcant events associated with
their treatment were uniformly recorded by each centre on ThalCare in a prospective manner.

Table 2
Impact of social determinants on pre-transfusion haemoglobin levels across the centres.
Economic Status
Centre

Median

IQRa

N

Above Poverty Line
IGI
KLE
SAM
TSC
Overall

Median

IQR

N

P Value

.051
.54
.08
.0001
<.0001

Below Poverty Line

9.4
8.7
9.3
8.5
9

8.6 to 10.3
8.0 to 9.5
8.4 to 10.0
7.8 to 9.3
8.2 to 9.8

315
272
947
628
2162

9.4
8.7
9.2
8.4
8.7

8.4 to 10.1
7.8 to 9.4
8.4 to 10.0
7.5 to 9.1
7.8 to 9.5

2895
1895
2124
6876
13805

Male
Median

IQR

N

Female
Median

IQR

N

9.3
8.6
9
9.1
8.3
8.7

8.4 to 10.1
7.7 to 9.4
8.0 to 9.9
8.3 to 9.9
7.5 to 9.1
7.8 to 9.5

1945
1547
731
1875
4822
10920

9.4
8.8
9
9.4
8.5
8.9

8.5 to 10.3
8.0 to 9.5
8.0 to 9.8
9.3 to 9.5
7.6 to 9.2
8.0 to 9.7

1321
879
309
1229
3075
6813

Distance from home to treatment centre
Centre
Less than equal 150 km
Median
IQR

N

More than 150 km
Median

IQR

N

IGI
KLE
RDT
SAM
TSC
Overall

2055
2240
1019
2353
5131
12798

9.4
8.7
9.4
9.2
8.2
8.6

8.5 to 10.1
7.6 to 9.5
7.7 to 10.0
8.1 to 10.0
7.4 to 9.0
7.7 to 9.6

1211
186
21
751
2766
4935

Highest education of parent
Centre
Matriculation and above
Median
IQR

N

Up-to Middle School
Median
IQR

N

IGI
SAM
Overall

851
1331
2198

9.4
9
9.3

1743
415
2231

Sex
Centre
IGI
KLE
RDT
SAM
TSC
Overall

a

9.4
8.7
9
9.2
8.5
8.8

9.4
9.2
9.3

IQR: Inter-quartile range.

8.5 to 10.1
7.9 to 9.4
8.0 to 9.9
8.4 to 10.0
7.6 to 9.2
7.9 to 9.6

8.5 to 10.1
8.4 to 9.9
8.4 to 10.0

P Value
.046
.003
.8
<.0001
<.0001
<.0001
P Value

8.5 to 10.1
8.1 to 9.8
8.4 to 10.1

.68
.68
.89
.37
<.0001
<.0001
P Value
.99
.01
.2
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Table 3
Impact of social determinants on median ferritin(ng/ml) levels across centres.
Economic Status
Centre

Median

IQRa

N

Above Poverty Line
IGI
KLE
SAM
TSC
Overall

Median

IQR

N

P Value

577
425
560
382
1947

.1
.004
<.0001
.06
.42

Below Poverty Line
63
63
227
37
390

2320
2670
3356
2818
2745

1598
1664
2188
1814
1760

N

Female
Median

IQR

388
355
154
473
269
1639

2260
2728
2367
3240
2792
2710

1520
1699
1600
2021
1804
1729

N

More than 150 km
Median

IQR

455
517
215
657
280
2124

2415
2240
3239
3009
2919
2680

1660
1585
2253
1974
1956
1775

Highest education of parent
Centre
Matriculation and above
Median
IQR

N

Up-to Middle School
Median
IQR

N

IGIb
SAMc
Overall

182
335
520

1965
4260
2323.5

362
97
478

Sex
Centre
IGI
KLE
RDT
SAM
TSC
Overall

2580
4170
2556
2513
2681

1845
2015
1738
1461
1764

Male
Median

IQR

2400
2986
2598
3046
2812
2740

1690
1731
1458
1960
1805
1772

to 3730
to 5642
to 3670
to 3383
to 3897

to 3365
to 4867
to 4324
to 4203
to 4184
to 4130

Distance from home to treatment centre
Centre
Less than equal 150 km
Median
IQR
IGI
KLE
RDT
SAM
TSC
Overall

a
b
c

2320
2886
2443
3090
2732
2742

2545
2781
2634

1583
1738
1473
1944
1672
1738

to 3508
to 4916
to 3891
to 4144
to 3992
to 4090

1850 to 3610
1753 to 3864
1770 to 3793

to 3280
to 4635
to 4377
to 4230
to 4060

P Value
N
to 3300
to 4923
to 3222
to 4153
to 4057
to 3930

262
201
68
335
164
1030

.11
.45
.11
.7
.94
.16
P Value

N
to 3280
to 4210
to 3810
to 4138
to 4360
to 3913

1440 to 2930
3431 to 4826
1560 to 3820

238
44
7
188
174
651

.95
.15
.41
.62
.15
.47
P Value
.0001
<.0001
.24

IQR: Inter-quartile range.
Median age: 5.6 years IQR: 2.8e9.8 years.
Median age: 9.8 years IQR: 4.8e15.2 years.

showing no adverse impact of distance. There was no difference
seen in PTH for patients coming from distances more and less than
150 km away from the centre in 3 of the 5 centres (p ¼ .37 to
p ¼ .68). In one centre median PTH was higher for the patients
coming from more than 150 km away thought it was not statistically signiﬁcant (p ¼ .89). In the remaining centre, PTH was significantly lower for patients from distances more than 150 km
(p < .0001).
The number of visits for blood transfusion per year were
signiﬁcantly lesser(p < .0001) for patients coming from distances
more than 150 km for the whole group. The centre which had a
signiﬁcant difference in the PTH was also the one which had
signiﬁcantly different number of visits per year(p < .0001).
Similarly, the overall group showed no impact of travel on median ferritin levels (p ¼ .47). Patients travelling from more than
150 km away had slightly higher ferritin levels in 3 centres but the
difference was not signiﬁcant in any of the 5 centres (p ¼ .15 to
p ¼ .95).
Education level: Data on parental education was available only
from 2 of the 5 centres for a limited number of patients. The whole
group showed no signiﬁcant difference (p ¼ .2). Children of parents
who received education of matriculation or above had similar
median PTH in 1 centre (p ¼ .99) while it was signiﬁcantly higher in
the other centre (p ¼ .01).
Overall, no impact of parental education on ferritin was
observed (p ¼ .24). Median ferritin was signiﬁcantly higher for
patients from more educated families in 1 centre (p ¼ .0001) while

it was signiﬁcantly lower in the other centre (p < .0001).
5. Discussion
Technology-driven management of thalassemia enabled structured review of the outcome of care being delivered on various
determinants of social inequity retrospectively.
5.1. Impact of economic status
As reported elsewhere [3,20] economic status is expected to
create signiﬁcant gaps in access to healthcare but three of the four
centres did not have signiﬁcant impact of economic status on PTH.
The overall impact on PTH is signiﬁcant because of the larger
number of patients in the only centre where inequity was signiﬁcant. Equity may have been achieved because provisioning of blood,
blood transfusion and hospitalisation was free of cost for all patients in each of the ﬁve centres. Transportation support was also
provided to needy families in two centres. Wherever possible, help
to ensure availing existing travel beneﬁt schemes from Indian
Railways was provided to families.
In-line with our ﬁndings, given the fact that blood is to be issued
free of cost to patients suffering from thalassemia, economic differences should not lead to inequity in PTH. However, a study by
Moirangthem et al. from Sanjay Gandhi Postgraduate Institute of
Medical Sciences, Lucknow [32], reported inadequacy of blood
transfusions e and linked it to economics. Other reasons like
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difﬁculties in blood provisioning, transfusion policies etc. may be
contributing to inadequacy of blood transfusions rather than economic reasons.
Ferritin level did not seem to be impacted by economic status.
Each of the centres provided free chelation drugs to patients who
could not afford the same while more well-off patients were expected to cover the cost of drugs. This may be the reason why one of
the centres reported lower ferritin levels for BPL patients who are
more likely to be on proper chelation. ThalCare enabled tracking of
the purchase pattern of chelators against the prescribed doses and
the inability to buy adequate chelators was used as a factor to
decide who should be supported. The absence of universally
available free chelation therapy was a vulnerability and may have
contributed to the high ferritin levels seen in patients regardless of
socio-economic status [33].
5.2. Impact of sex
Girls outperformed boys in PTH while no signiﬁcant difference
was seen in the serum ferritin level. While sex-based inequity did
not show in the children being treated, there were only 2 females
for every 3 males, indicating a potential bias against girls at
recruitment itself.
5.3. Impact of distance
Distance from the point of care also failed to cause inequity in all
but 1 centres as far as PTH is concerned. That there was no inequity
was seen in terms of ferritin levels in any centre may also be
because ferritin is less likely to be inﬂuenced by distance. Two
centres provided transportation support to patients who were
found to miss their appointments because they did not have money
to travel. Some patients also used the concession provided by Indian railways [34]. The fact that the centres deliver care within a
few hours (typically 8 h for each patient) ensure that the overall
loss of work for families of even those patients who need to travel
signiﬁcantly is not more than a day. The centre where inequity was
seen in PTH related to the distance travelled by the patient did not
have any speciﬁc interventions in place to bridge this inequity.
This ﬁnding is important for choosing between more specialised
and better-equipped centres for management of chronic illnesses
versus providing care in the vicinity. Our experience and belief has
been that it is better to have centres which deliver better quality of
care even if they are at a considerable distance, if assistance is
available to travel for patients who need it. Our observations seem
to suggest that this approach does not adversely impact health
outcomes. Centres located in places which have large blood banks
competent to attend to the speciﬁc blood requirements of thalassemia patients, with adequately and speciﬁcally trained staff and
high volume of patients seeking treatment seem to do better in our
experience.

believe staff that are trained, motivated and made a signiﬁcant
stakeholder to cater to the unique needs of a speciﬁc disease condition are deployed, gaps arising out of limited education and
ignorance are bridged.
5.5. Variation between centres
Four of the ﬁve centres involved in the study started in last 6
years. There are signiﬁcant differences in the age group of the patients they attend to and the status of iron overload at the time of
recruiting patients (Fig 1). There are some customizations in the
delivery of agreed upon clinical management strategies at some of
the centres [36]. Thus inter centre variation has been kept outside
the preview of this study.
Although half or more of transfused patients had critically high
ferritin levels in excess of 2500 ng/mL, each one of the centres has
shown a consistent drop in the average serum ferritin levels on a
year on year basis (Fig 1). It may take a few more years of sustained
chelation therapy to bring the serum ferritin to acceptable levels.
Both health indicators, PTH and ferritin seem to agree, conﬁrming
the success of these centres to achieve signiﬁcant health equity. The
reliability demonstrated by our approach across centres holds
promise for improving healthcare equity across the developing
world and within resource-limited settings. Our experience demonstrates that equity can be achieved even against deep rooted
social gradients like economic status, sex, distance of travel and
parental education status.
5.6. Factors that may have contributed to equity
It's hard to say whether equity was seen because these centres
did not burden the families with the cost of care or due to other
factors. Blood transfusions and lab investigations were free for all
patients. Families were provided food while they waited to receive
care. The appointments were communicated in advance and the
treatment delivery happened swiftly once the patient arrived. One
of the centre worked on Sundays to ensure that patients who need
more frequent follow-ups don't lose upon academics and work. All
these interventions may have contributed to unburdening families.
Our analysis is biased towards low-resource centres where care
and management was largely supported by the treating hospital or
non-proﬁts. The experience involves mostly paediatric patients and

5.4. Impact of education level
Though three centres did not track the education of the parents,
the overall experience from the remaining two shows no impact of
parental education on health outcomes. These centres provide end
to end care for thalassemia under one roof with patient's clinical
status and history being tracked by the centre independently of the
parents having to maintain records or give reminders. This
approach may have signiﬁcantly mitigated the negative impact of
poor education on the ability of the parents to ensure proper
treatment [35] The centres also had ﬁxed staff nurses who were
speciﬁcally trained to counsel families and keenly watch out for
common problems that may affect treatment of the child. We

Fig. 1. The ﬁgure shows the mean ferritin levels for the participating centres.
Consistent drop has been seen in last few years.
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even young adult patients who were mostly taken care of by their
parents. Further work is needed to quantify the contribution of
each intervention that may have led to health equity. Four of the
ﬁve centres have started in the last 6 years. We acknowledge that
more work remains to be done to bring median PTH and serum
ferritin levels in the clinically advisable ranges in most of the
centres. This is a steep challenge with constant enrolment of new
patients who may have received little or no treatment before.
6. Conclusion
The centres included in this survey have been able to achieve
health equity based on social determinants including economic
status, sex, travel distance to the centre of treatment and education
level of parents. This experience shows how health outcomes could
be measured based upon factors contributing to inequity and that
health equity can be achieved even in resource-limited setting for
management of chronic diseases like thalassemia.
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ABSTRACT
Objectives: 1.To studies the categorical prevalence of temperament of scholastically backward
children. 2. To study the associated Psychiatric problems with type of temperament in
scholastically backward children. Material and Methods: Total of 1480 children studying in 3
CBSE schools, aged between 6 and 12 years were screened. 312 children were found to
scholastically backward. After simple randomization and further screening procedure 115
children were included in the study. Each child was assessed by interviewing with MINI-KID
Questionnaire, temperament assessment scale, I Q assessment by using Reven’s coloured
progressive matrices, CBCL and final diagnosis done by ICD DCR criteria. Statistical analysis
was done using Epi Info 7 software. Results: The prevalence of scholastically backwardness was
found to be 21.08%. The distribution of scholastically backward children belongs to falling types
of temperament found to be easy temperament-41.74 %, difficult temperament 13.91 % and slow
to warm temperament 44.35% respectively. Majority of scholastically backward children belongs
to slow to warm type of temperament. All the difficult temperament children were associated
with one or the other psychiatric problems. 18.75% of children with easy temperament and
74.51% of children with slow to warm are associated with psychiatric problems. Conclusion:
Temperament of a child is one of the major factors for scholastic performance. Some children do
poor performance in academics, school refusal and school drop outs. Prevalence of difficult
temperament in children had associated with 100% psychiatric disorder. Difficult temperament
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children handling in home and in school is very difficult, so early detection of associated
psychiatric problems and early intervention will surely help to handle the further consequences.
Keywords: Temperament, Scholastic backwardness, children

Current

trends in education or academic performance and social development of child
correspond to the temperament of the child. Every child falls into either one type of the
temperament group following the infancy stage gets over and starts with early childhood life.
Definition of Child temperament given by Rothbart & Bates defined as ‘constitutionally based
individual differences in emotional, motor, and attention reactivity and self-regulation is
modestly related to concurrent and later child adjustment. For example, while very poor attention
may manifest as attention deficit disorder, excessive fearfulness may manifest as anxiety
disorder, Studies done by Chess and Thomas had defined clusters of temperament characteristics
they hypothesized were most clinically salient for adjustment. The review article by K.C.
Gallagher had explained that moderate to high positive emotion, moderate activity level, high
adaptability and high emotional regulation as exhibited by children with an ‘‘easy’’
temperament. Children with ‘‘difficult’’ temperament typically exhibited high negative emotion,
low adaptability, high activity level, and low emotional regulation. Children with the difficult
characteristics were found to challenge parents, caregivers, and teachers, more than children with
‘‘easy’’ or average temperament. Temperament consists of relatively consistent, basic
dispositions inherent in the person that underlie and modulate the expression of activity,
reactivity, emotionality, and sociability.
The behavior of children sets over a time, depend up on temperament of child and also goes on
change in behavior as the child grows depends on temperament. Although little was known then
about the long-term outcomes of temperament traits, there Child Development Perspectives, are
now well-documented connections between temperament and a wide variety of critical life
outcomes—relationships, academic achievement, health, and psychopathology. A common
metaphor for thinking about personality development has been that young children display
genetically influenced temperament traits and that in later life displays as personality traits of an
adult. An Child Development Perspectives, 5 alternative possibility is that temperament traits in
childhood and the Big Five traits in adulthood may be manifestations of the same basic
dimensions. From this point of view, personality traits are broader in content because biological
maturation and expanding experiences permit the expression of new facets of the underlying
traits. If this second possibility is correct, temperament research could be enhanced by measuring
traits more broadly as children get older.
Also associated psychiatric problems with personality traits can be guessed. Most of the time the
types of temperament of child leads to a factor in achievement in academics. Otherwise the
around scholastically backwardness leading to change in temperament, i.e. surrounding
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environment and social reorganization in school/class plays a important role. In turn affects the
Childs psychological conditions.
So this article mainly focuses on how the temperament of child influences the low performance
in his/her education and reveals the association of temperament of child with psychiatric disorder
among children with scholastical backwardness.
METHODS AND MATERIALS
Children studying in CBSE school, age group of 6 to 12 years scoring C grade and below were
identified with the help of children school progress cards. As per simple randomization
procedure done on students with C grade and below, every alternate child starting from first
student in the list was recruited into the study. Detailed history was obtained from parents and
teachers. Each recruited child was subjected for visual and hearing tests to rule out visual and
hearing impairments. Then these children were subjected to physical examination to rule out
major medical problems. These children were also subjected to I.Q testing to rule out intellectual
disability by using Reven’s Coloured Progressive Matrices. Following screening, each child
subjected to MINI-KID Questionnaire and Childhood Behaviora Check List (CBCL), by using
CBCL somatic complaints were assessed. NIMHANS Index for Specific Learning Disorders.
Temperament of children was assessed by Temperament Assessment Scale. The final diagnosis
was made using ICD 10 DCR criteria statically analysis done using WHO Epi Info 7 software.
RESULTS
Total of 1480 children studying in 3 CBSE schools, aged between 6 and 12 years were screened.
312 children were found to scholastically backward. After simple randomization and further
screening procedure 115 children were included in the study and successfully completed the
study.
Table no 1 shows that distribution of children according to the type of temperament they
belongs. 41.74%, 13.91% and 44.35% ere belongs to easy temperament, difficult temperament
and slow to warm temperament respectively.
Table no 1: Prevalence
N=115
Temperament of child
1. Easy
2. Difficult
3. Slow to warm
Total

of type of temperament in children with scholastically backwardness.
No of children (N)
48
16
51
115

Percentages
41.74%
13.91%
44.35%
100%

Table no 2 shows that gender wise distribution of children according to the type of temperament
they belongs. 42.67%, 18.67% and 38.67% of boys belongs to easy, difficult and slow to warm
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temperament respectively. 40.0%, 5.0% and 55.0% of girls belongs to easy, difficult and slow to
warm temperament respectively.
Table no 2: Gender wise distribution of temperament in scholastically backwardness children.
N=115
Variables
Gender
Total no of
ChairP- value
square
Boys (N/%) Girls (N/%) children/%
Temperament Easy
32 (42.67%) 16(40.00%) 48 (41.74%) 5.11
0.07*
of children
Difficult 14(18.67%) 02(5.00%)
16(13.91%)
Slow to 29(38.67%) 22(55.00%) 51(44.35%)
warm
Total
75(100.0%) 40(100.0%) 115(100.0%)
* p<0.05
Table no 3: Presence of psychiatric problems in participants with their temperament. N=115
Variable
Temperament of child
Total no χ2
P
of
Easy
Difficult Slow to warm
children
N (%)
N / (%) N / (%)
N / (%)
Psychiatric
38 (74.51%)
63
46.37 0.00*
Present 9 (18.75%) 16 (100%)
problems
(54.78%)
among
0
13 (25.49%)
52
Absent 39(81.25%)
children with
(45.22%)
scholastically
backward.
48 (100%) 16 (100%)
51 (100%)
115
Total
(100%)
* p<0.05
Table no 3 shows that presence of psychiatric problems in participants with their temperament.
18.75%, 100% and 74.51% of the easy, difficult and slow to warm temperament in participant
were having psychiatric problems. P value is 0.00 which is significant p<0.05
Table no 4 shows that associated psychiatric problems with temperament of scholastically
backward children. 20%, 50% and 30 % of easy temperament children were associated with
emotional disorders (anxiety disorders), specific learning disorders (SpLD) and sleep disorder
respectively. 5% (Emotional disorders), 5% (Borderline intellectual disability), 5% (Specific
learning disorder), 35% (Conduct disorder), 35% (Hyperkinetic disorder) and 10% (substance
abuse) of scholastically backward children were belonging to difficult temperament. 45.10%
(Emotional disorders), 27.45% (Borderline intellectual disability), 11.76% (Specific learning
disorder), 1.96% (sleep disorder) and 5.88% (mood disorder) of scholastically backward children
were belonging to slow to warm temperament.
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Table no 4: Association of temperament and Psychiatric problems among scholastically
backward children (N 115)
Variable

Psychiatric
problems in
scholastically
backward
children

Emotional
disorders
Borderline
intellectual
disability
Specific
learning
disorder
Conduct
disorder
Hyperkinetic
disorder
Sleep disorder
Mood disorder
Substance
abuse

Temperament of child

ChiSquare

P value

26.51
17.18

0.000*
0.0002*

Easy
N / (%)

Difficult
N / (%)

2
(20.0%)
0

1
(5.00%)
1
(5.00%)

Slow to
Warm
N / (%)
23
(45.10%)
14
(27.45%)

5
(50.00%)

1
(5.00%)

6
(11.76%)

0.3963

0.8202

0

7 (35.0%)

0

46.11

0.00*

0

7 (35.0%)

0

46.11

0.00*

3
(30.00%)
0

1
(5.00%)
0

1.25

0.53

3.86

0.144

0

2
(10.0%)

1
(1.96%)
3
(5.88%)
0

12.59

0.001*

* p<0.05
DISCUSSION
With reference to the above mentioned results, the prevalence of types of temperament among
children with scholastically backward showed 44.35% of the study participants belong to slow to
warm type of temperament. All the participants with difficult temperament were had psychiatry
problem.
The significance of temperament lies, in part, in the assumption that early temperament shapes
behaviour and personality development. Influences social developmental outcomes. Child
temperament has been seen as a possible precursor to behavioral problems. The difficult
temperament children were associated with substance abuse, ADHD and conduct disorder. So
these difficult temperament children has behavioral manifestation leads in poor performance in
academics and difficult manage at home and school. Also, the link between temperament in early
childhood and later behavioral problems has been well documented. For example, dimensions
associated with difficult temperament (e.g., emotionality, adaptability, approach/withdrawal,
impulsivity) are predictive of both internalizing and externalizing problems, externalizing
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problems were predicted by activity level, and shyness and fearfulness predicts the internalizing
problems. Importantly, these associations do not appear to be an artifact due to similarity of
items on measures used to assess both temperament and problem behavior. 45.10% of the slow
to warm study participants were associated with emotional disorders (anxiety spectrum disorder).
Slow to warm children had exam anxiety and separation anxiety disorder in turn may lead to low
performance in academics.
There were no significant shared environmental influences on any of the observed associations.
Likewise, a study of fear and anxiety symptoms in early childhood found that in adult suffering
from anxious avoidant personality disorder, GAD (generalized anxiety disorder] and phobic
anxiety disorders. Our study result are on far with other studies. Also most of our study p values
are statistical significant. There are very few studies in India and our study is the only one which
shows the type of temperament associated with psychiatric problems among children with
scholastical backwardness.
CONCLUSION
Temperament of a child is one of the major factors for scholastic performance. Some children do
poor performance in academics, school refusal and school drop outs. Prevalence of difficult
temperament in children had associated with 100% psychiatric disorder. Difficult temperament
children handling in home and in school is very difficult, so early detection of associated
psychiatric problems and early intervention will surely help to handle the further consequences.
We hope that this basic research increasingly will be applied to improve the quality of children’s
lives.
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ABSTRACT
Objective: To study the clinical profile in patients with acute pulmonary embolism.
Methods: Retrospective study of clinical profile and management of patients presenting with acute pulmonary embolism from
January 2015 to January 2016.
Results: 53 patients who were newly diagnosed to have acute pulmonary thromboembolism with a mean age of 47.2 years with 91%
being males were included in the study. It was found that majority of the patients had atleast 1 risk factor for embolisation(58.5%) with
smoking being the most important risk factor. Dyspnea (71.7%) and syncope (17.0%) were the predominant symptoms. 39.6% patients
had tachycardia and 22.6% had hypotension. Echocardiography was done in all patients. 45 patients (84.9%) had pulmonary arterial
hypertension, 31 patients (58.4%) had evidence of RA/RV dysfunction and 3 patients (5.7%) had evidence of thrombus in heart. CT
pulmonary angiogram was done in all patients. 32(60.3%) patients underwent anticoagulataion with unfractionated heparin, 10(18.7%)
patients were thrombolysed and 6(11.3%) patients underwent embolectomy. 5 patients underwent both thrombolysis and anticoagulation.
However independent of the mode of treatment, most patients had good treatment outcomes with the mortality rate being only 7.5%.
Conclusion: Pulmonary embolism can have multiple presentations in terms of clinical symptoms, signs and investigations. Early
diagnosis and aggressive management is the key to successful outcome.
Key words: Anticoagulation, CTPA, ECHO, pulmonary embolism, thrombolysis

INTRODUCTION
Acute pulmonary thromboembolism (PE) is a
condition which is unrecognized and under diagnosed
clinically despite its high mortality. It has an average
annual incidence of about one case per 1000
population in the western world, and is responsible for
approximately 5–10% of all in‑hospital deaths.[1,2] This
is mainly due to the fact that the clinical symptoms,
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signs, and investigations requiring the support of its
diagnosis are relatively nonspecific. However, despite
various advances in the diagnosis and treatment of this
condition, there are various discrepancies in its rates
and clinical outcomes worldwide.
The PIOPED I and II (Prospective Investigation of
Pulmonary Embolism Diagnosis) were landmark trials
that studied the clinical characteristics of patients with
mild‑to‑massive pulmonary embolism.[3] They gave
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various clinical syndromes of pulmonary embolism,
thereby allowing an astute clinician to recognize and
appropriately investigate for the diagnosis of acute PE
which holds well till today.
Most of the available data of acute PE are of western
origin with very few studies from the Asian countries,
especially India. Hence, the current retrospective study
was undertaken to know the clinical profile in this group
of hospitalized patients in a tertiary care hospital in India.

MATERIALS AND METHODS

All except 10 patients had a normal chest
roentogenogram at the time of diagnosis, with
TABLE 1: BASELINE CHARACTERISTICS

Data source and collection
This retrospective study included all patients who
were admitted and diagnosed with acute PE during
January 2015 to January 2016 at a tertiary hospital
in India. Initially, hospital admission records of all
patients admitted during the above specified period
were assessed via the hospital database to find
patients who had a primary diagnosis of acute PE.
The patient registration numbers were used to obtain
the corresponding files from the medical records
department. Only patients with a confirmed diagnosis
of acute PE based on a computed tomography (CT)
pulmonary angiogram were included in the study.
There were no exclusion criteria.
Data collected from the patient files included age,
sex, assessment for risk factors, symptoms, signs,
chest roentogram and transthorasic echocardiographic
(ECHO) findings, treatment obtained, and outcome.
All the findings recorded were present within the first
24–48 h of admission. Chest X‑ray findings are based
on the reports given by the radiologist. Similarly,
echocardiographic findings are those based on the
reports given by the cardiologist.

RESULTS
A total of 53 patients were admitted during the
study period with a clinical diagnosis of acute PE as
confirmed by CT pulmonary angiography. The mean
age of the cohort was 47.2 ± 13 years with 91%
being males [Table 1]. It was found that majority of
the patients had at least 1 risk factor for embolization
(58.5%) with smoking being the most important risk
factor [Table 2].
Dyspnea was the predominant symptom (71.7%)
followed by syncope (17.0%), cough (15.1%), chest
16

pain (7.6%), and hemoptysis (3.8%). A total of
39.6% patients presented with tachycardia and 22.6%
with hypotension, making them valuable signs in the
assessment of patients with PE. Lower limb swelling
was also a predominant sign in approximately 22.7%
of the patients [Table 3; Figure 1]. Moreover, lower
limb deep vein thrombosis (DVT) was confirmed in
32 (60.3%) of the patients.

Number
Total no. of patients
AGE
<70
≥70
Mean age±SD
Sex
Male
Female
Comorbid conditions
Cardiovascular
Pulmonary*
Diabetes
Others**

Percentage

53
51
2
47.2±13

96.8
3.8

43
10

91.1
18.9

15
2
17
3

28.3
3.8
32.0
5.7

*Patients with COPD. **Others included one patient with chronic liver disease
and chronic renal failure, one patient with hypothyroidism and one patient
with Parkinson’s Disease

TABLE 2: RISK FACTORS
Risk factors

No of patients

Percentage

3
1
0
0
0
22
0
0
1
4

5.6
2
0
0
0
41.5
0
0
2
7.5

Immobilization
Surgery (≤3 mos)
Malignancy
Thrombophlebitis
Trauma (≤3 mos)
Smoker
Stroke, paresis or paralysis
Prior pulmonary embolism
Heart failure
COPD

TABLE 3: SYMPTOMS AND SIGNS
Symptoms
Dyspnea
Syncope
Cough
Chest pain
Haemoptysis
Signs
Tachycardia
Hypotension
Lower limb swelling

Number

Percentage

38
9
8
4
2

71.7
17.0
15.1
7.6
3.8

21
12
12

39.6
22.6
22.7
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consolidation being the most common abnormal
X‑ray finding. ECHO was used as a screening
tool in all patients. A total of 84.9% of the
patients had an abnormal ECHO with pulmonary
arterial hypertension being the most important
finding [Table 4].
In relation to treatment, 32 (60.3%) patients
underwent anticoagulation with unfractionated
heparin, 10 (18.7%) patients were thrombolyzed,
and 6 (11.3%) patients underwent embolectomy.
Five patients underwent both thrombolysis and
anticoagulation. However, independent of the mode of
treatment, most patients had good treatment outcomes
with the mortality rate being only 7.5%.

DISCUSSION
This retrospective study gives an insight on the
clinical profile of a cohort of 53 hospitalized patients
in India with a confirmed diagnosis of acute PE based
on CT pulmonary angiography.
3.8
7.6
DYSPNEA
15.1

SYNCOPE
COUGH
71.7

CHEST PAIN
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HAEMOPTYSIS

Figure 1: Symptoms in patients with acute PE

TABLE 4: CHEST X-RAY AND ECHO RESULTS
Chest x‑ray
Normal
Consolidation
Pleural effusion
Consolidation and pleural effusion
ECHO
Normal
PAH*
RA/RV dysfunction**/ƚ
Thrombus within the heart

Number

Percentage

43
5
4
1

81.1
9.4
7.5
1.8

8
45
31
3

15.1
84.9
58.4
5.7

*Pulmonary arterial Hypertension. **Right atrial or right ventricular
dialation with or without right ventricular failure

The mean age of our cohort was 47.2 ± 13 years with
91% being males. This is in contrast to a majority
of the studies which claim a higher incidence of
acute PE among those aged above 60 years. In
a study done by Goldhaber et al., [4] the authors
found that majority of patients with PE were in the
age group of 70–79 years. In another study done
by Miniati et al.,[5] the authors found significantly
higher incidence of acute PE cases in patients with
age >65 years (P < 0.001). However, in a similar
study done in India, mean age was similar to the
cohort in our study (39 ± 12.1 years).[6]
Second, it was found that more than half of the
patients (58.5%) had at least one risk factor for PE
indicating the importance to look for a risk factor in
each and every patient with acute PE. It was found
that each and every study had a different risk factor
for acute PE.[3,7,8] In our study smoking was the major
risk factor for acute PE and was found in 22 (41.5%)
of the patients. In the landmark study of PIOPED,[3]
it was found that in the absence of cardiopulmonary
disease, smoking was one of the major risk factor
found in approximately 43% of the patients, which is
similar to our study findings. In a study done by Klok
et al.,[9] 61% of the study cohort patients confirmed
a smoking history (active or former) at the time of
diagnosis of PE. In another meta‑analysis done by
Cheng et al.,[10] it was found that ever smokers had
17% more likely risk of developing PE. This could
be due to the fact that smoking increases the risk of
DVT, which is also confirmed in our study, where
approximately 60.3% of the patients were diagnosed
with a lower limb DVT as the primary cause of PE.
Similar to other studies, [3,5‑6] dyspnea was a
predominant symptom (71.7%) in the study cohort.
Moreover, it was found that dyspnea was the sole
symptom in 54.7% of the patients. This confirms an
important fact that the finding of solitary dyspnea in
a patient provides a strong suspicion for PE.
A total of 81.1% of the patients had a normal chest
X‑ray in the current study. It could suggest that a
patient with a predominant respiratory symptoms but
a normal chest X‑ray could provide a differential of
acute PE. There are numerous chest X‑ray findings
that could indicate a pulmonary embolism, however,
these findings are neither sensitive nor specific.
Hence, the primary aim to do an X‑ray in a PE
suspect would be to rule out other causes that could

Journal of Dr. NTR University of Health Sciences | Volume 6 | Issue 1 | January-March 2017

17

[Downloaded free from http://www.jdrntruhs.org on Saturday, September 12, 2020, IP: 112.133.237.7]

Lolly, et al.: Clinical profile of pulmonary thromboembolism

lead to particular symptoms in a patient. Therefore,
the presence of a normal X‑ray does not rule out the
presence of acute PE but in fact makes the diagnosis
more likely. In other studies,[6,11,12] it has been found
that the incidence of a normal X‑ray in patients with
a confirmed PE ranges from 24% to up to 80%.
Other common findings in these patients included
consolidation and pleural effusion.
Transthorasic echocardiography was done in all
the patients in our study mostly prior to a CT
angiography. An abnormal ECHO was found in 84.9%
of the patients. This implies its use as an important
screening tool in a suspect of acute PE, especially
if there is no prior cardiopulmonary disease. The
abnormality was mainly in the form of a raised
pulmonary artery pressure. Similar findings were
found in a study done by Agarwal et al.,[6] where 83%
of the patients with a confirmed diagnosis of acute PE
had an abnormal ECHO.
Lastly it was found that, despite the mode of
treatment given, the clinical outcome was good with
only 3 in hospital deaths among the 53 patients. This
could be due to the prompt diagnosis and treatment
given to this group of patients or due to the younger
age of the cohort.
The main strength of this study is that only confirmed
cases based on pulmonary angiography were taken
as the study group. The limitations include its
retrospective study design and that it is a single
centre study.
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Abstract :
Background: The Case Based Learning(CBL) is an andragogic method of learning1. In CBL, a
problem or inquiry is used to stimulate the acquisition of knowledge, skills, and attitudes. CBL
allows students to develop a collaborative, team based approach to their education. Other
characteristics include hypothesis generation and the consolidation and integration of learning
activities2. CBL also encourages self evaluation and allows scientific inquiry and the development
of support provision for the Conclusion.
Objective: To Asses the impact of Case Based tutorials in Improving Student Participation.
Methods: An interventional Study was carried out in the Department of Paediatrics at J N Medical
College, Belgaum . A total of 80 Final Year MBBS Were included in the study and the study was
conducted between April 2015 to September 2015.
Results: The Students were divided into two groups of 40 Students each. In the Intervention group
the paired ‘t’ test value was 11.493 and the confidence interval was 2.162 to 2.09 at 95 %
confidence interval.
Conclusion: The Present Study concludes that CBL can be used as innovative teaching Method for
increased retention of Knowledge and Better understanding of the subject.
Key Words: Problem Based Learning, Medical Students, Self Directed Learning, Andragogy,
Attitude.
Introduction:
The Case Based Learning (CBL)
is an
andragogic method of learning1. In CBL, a
problem or inquiry is used to stimulate the
acquisition of knowledge, skills, and attitudes.
Cases place events in a context or situation that
promote authentic learning. Cases are generally
written as problems that provide the student with a
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background of a patient or other clinical situation.
Supporting information is provided, such as latest
research articles, vital signs, clinical signs and
symptoms, and laboratory results. CBL allows
students to develop a collaborative, team based
approach to their education. Other characteristics
include
hypothesis
generation
and
the
consolidation and integration of learning
activities2. CBL also encourages self-evaluation
and allows scientific inquiry and the development
of support provision for the conclusions3,4.
Another andragogic method of learning which has
common goals as CBL is Problem Based Learning
(PBL). In PBL the problem drives the learning
whereas in CBL, the case-based format requires
students to recall previously covered material to
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solve clinical cases, which are based on clinical
practice5,6.

tutorials was assessed by using a questionnaire
which was based on Likert scale.

There is lot of literature on PBL within many
different disciplines; however, there is a paucity of
literature on CBL within the contexts of medical
education as CBL has not been utilised in medical
education to a significant extent. This research
work on CBL is an attempt to analyse the
effectiveness of CBL in medical education

Details of intervention in methodology

OBJECTIVE OF THE STUDY:
1) To assess the impact of case based learning
in improving student participation
2) To assess the effectiveness of case based
learning in improving the understanding of
the subject
METHODOLOGY:
An Interventional study was conducted in the
department of paediatrics in J N Medical college
between April 2015 to September 2015. A total of
80 Students who were in Final year MBBS were
included in the study. The students were further
divided into two groups as A and B with 40
Students in each group. Group A was subjected to
case based teaching in tutorials whereas group B
was subjected to conventional method of teaching
in tutorials.
Group A and group B were further split into two
subgroups consisting of 20 students in each group
as group A1, A2 and B1, B2 respectively to make
it as small group teaching in tutorials.
Students of both groups A and B were subjected to
pre test and post-test through a questionnaire
which consisted of multiple choice questions.
The scores of pretest and post-test was compared
for each student using a paired T- test and then the
scores of pre-test and post-test was compared
between group A and group B by using unpaired
T-Test.
At the end of tutorials , student’s overall
perception regarding case based teaching in

The teacher would present a short written account
of the case with some important symptoms ,signs
and relevant investigations.The students together
try to identify the points they think they
understand and determine those terms, tests,
procedures, symptoms, etc., for which they need
more information. Subsequently, students discuss
their findings and share opinions and
understandings . Thus their search for the correct
diagnosis narrows down.The teacher would
intervene regarding how to approach such a case if
students have difficulties in reaching to a close
diagnosis.Thus their search for the correct
diagnosis narrows down. Finally they would come
up with the differential diagnosis and the
treatment approach for the given case. The
knowledge and understanding of the case comes
from the search for answers, not from "the
answer" to a particular case. The power of this
method is its interactive approach between
thinking, discussion, and searching for more
information

Results:
Out of the 80 students in our study, they were
divided into 40 students into Group A and Group
B.
The group A was classified as interventional
group which had received Case Based Learning
and Group B received the Conventional Way of
teaching. Both the groups were analysed with
mean score at the beginning of the posting as pre
test and at the end of posting as post test
In the intervention group the mean score of
students in the pre test was 5.7 and the mean score
of the post test in the same group was 8.3 . The
mean Difference between the scores of pre and
post test was 2.6. On applying the paired t test in
the intervention group the case based learning was
found to be statistically significant with t value of
32
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11.493 and the p value was less than 0.001 at 95%
and confidence interval was 2.0162 to 2.09.

below tables gives the comparison of our study
results with the results of different Authors.7,8

In the Conventional teaching group the mean
score of students in the pre test was 5.4 and the
mean score of the post test in the same group was
6.7 . The mean Difference between the scores of
pre and post test was 1.4 . On applying the paired t
test in the Conventional teaching was also found
to be statistically significant with t value of 8.143
and the p value was less than 0.001 at 95% and
confidence interval was 1.072 to 1.77.

Case Based learning was
proved to be very
interesting and generating curiosity among the
students. It made the students to retain the
knowledge for longer duration and involve in
group discussion with logical thinking. The cased
based way of learning directed students towards
the concept of Self Directed Learning. It can help
among the students to develop the habits of Self
Directed Learning.

The mean score of interventional group was 5.7 at
pre test level and after intervention , it was 8.3.
Thus there was increased knowledge score of
2.6.The mean score of conventional group was 5.4
at pretest level and after intervention ,it
was6.8.Thus there was increased knowledge score
of 1.4 only showing more increased mean score in
Intervention group. [ Graph 1 ]

The use of case based Studies have shown a
positive intent in the learning behaviour of
students in our study which was also similarly
seen in the studies done by Sandhya Pillai Nair et
al 9, Kevin M Bonney10 , Surapaneni K M11 and
Cliff W H.12

The difference between the interventional and
conventional group at pretest level was
statistically not significant (p=0.378) but at Post
test level, the difference was statistically
significant (p<0.001)
The Student Perception was assessed using the
Likert Scale regarding the case based Tutorials.[
Table 1]. Majority of the students did strongly
agree the advantages of Case Based Learning over
the Conventional Way of learning in our study.

Discussion:
CBL seems to be a good method of teaching, on
the basis of results of the evaluation test and the
questionnaire results, wherein the whole process
can be made students–cantered.
In our study the MBBS students were the target
group. Similarly, different students from different
Profession were tested for the effectiveness of the
Case Based Learning by various authors. The
Literature available regarding the effectiveness of
Case Based Learning was very minimal. The

In the study done by Sandhya Pillai Nair among
the Medical Students the mean in the test group
before intervention was 20.42±11.6 and 36.5±11
after intervention. The mean score in the after
intervention group was higher than before
intervention group among both the test and control
group.
It was observed that that during the study students
enjoyed and were interested in this new method of
teaching. This method of teaching had created
curiosity and excitement among the students.
Generating and creating interest among students
should be major motivating factor to increase the
efficiency and to motivate the students towards
self-directing learning.

Conclusion:
The present study concludes that CBL can be used
as innovative teaching method for increased
retention of knowledge and better understanding
of subject. This innovative teaching-learning
methodology is student centered and achieves
greater learner satisfaction. CBL prepares the
students for clinical practice, through the use of
authentic clinical cases. It links theory to practice,
through the application of knowledge to the
33
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cases.CBL should be incorporated into the
curriculum as students develop better problem

solving skills under a CBL model compared with
conventional model.
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Graph 1: Bar Diagram showing mean score level Differences in Intervention and Conventional Group .
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Table 1 : Likert Scale of Student Perception on Cased Based Tutorials (in Percentages)

Likert Scale
Perception

Strongly
Agree

Agree

Disagree

Strongly
Disagree

35

Neither
Agree nor
Disagree
10

Search Learning
Resources
Helps to work in
Team
Think Critically
Spending More
time
Active Learning
Learning Newer
Aspects
Intrest for
learning
Concepts made
clear
Active
Participation
Part
of
Curriculum

52.5

2.5

0

25

60

15

0

0

70
15

30
65

0
20

0
0

0
0

57.5
80

42.5
17.5

0
2.5

0
0

0
0

80

20

0

0

0

80

15

5

0

0

87.5

12.5

0

0

0

62.5

37.5

0

0

0
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Determination of Susceptibility Breakpoints of Elores in Extended
Spectrum Beta-lactamases and Metallo Beta-lactamases Producing
Acinetobacter Species
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ABSTRACT
Introduction: Infections caused by Acinetobacter species have
now been becoming troublesome due to their ability to develop
resistance. Current study was aimed and to find microbiological
cut-off of Elores against Acinetobacter species.
Material and Methods: In this study, 457 clinical isolates of
Acinetobacter species recovered from patients were involved.
Breakpoint of Elores was established using the methods of
pharmacokinetic and pharmacodynamic correlation.
Results: Among 457 isolates, 26.9% were ESBL (Extended
Spectrum Beta-Lactamases) positive, 51.2% were MBL (Metallo
Beta-Lactamases) positive and remaining 21.8% isolates were
ceftriaxone susceptible. Out of identified ESBL and MBL
producers 20 strains (10 ESBL and 10 MBL) were picked
randomly for gene characterization and it was observed that
3 were TEM-1 positive, 1 was SHV-1 positive, 1 was AMP-C
positive, 2 were OXA-1 positive, 3 was CTX-M positive, 3 were
VIM-1 positive, 4 were IMP-1 positive, 3 were NDM-1 positive.
In ceftriaxone, resistant Acinetobacter group, the MIC50 and
MIC90 for ceftriaxone were 16 and 128 µg/ml and for Elores
MIC50 and MIC90 were 4 and 8 µg/ml, respectively. The MIC cut
off for Elores against ceftriaxone resistant Acinetobacter species
was ≤8 µg/ml. Similarly, the AST cut off for Elores against
ceftriaxone susceptible Acinetobacter species was ≥21 mm. The
AST and MIC cut off for Elores against ceftriaxone resistant was
same as of ceftriaxone susceptible.
Conclusion: Our data apparently indicates that Elores could be a
better option to curb ESBL and MBL producing pathogens which
synergistically provides clinically relevant concentration at higher
susceptible MIC values.
Keywords: Adjuvant Therapy, Extended Spectrum BetaLactamases, E. coli, Pharmacodynamic, Pharmacokinetic

INTRODUCTION
Acinetobacter, an opportunistic pathogen, known as dominant
cause of nosocomial infections such as meningitis, bacteraemia,
wound infections, bloodstream infection, nosocomial-hospital
acquired pneumonia or ventilator-associated pneumonia in ICU
patients.1-5
Acinetobacter infections are commonly treated with
cephalosporins,
aminoglycosides,
carbapenems,
and
tetracyclines.4 However, infections caused by Acinetobacter
species have now been becoming troublesome due to their
ability to develop resistance against these drugs by acquiring
various mechanisms predominantly extended spectrum beta
lactamases (ESBLs) and metallo beta lactamses (MBLs),
representing a major challenge in health care setting.6-9 In India
prevalence of resistance due to ESBLs and MBLs (70.9%)
varies greatly.10-12 Polymyxins and tigecycline have also been
reported to be resistant to A. baumannii.13-14

Almost 35% Acinetobacter species have been reported to be
resistant to carbapenem drugs.1,15-16 According to a surveillance
study conducted at 40 centers in 12 countries revealed a
substantial increase in resistance rates in Acinetobacter
species for meropenem (43.4%) and imipenem (42.5%).17 The
prevalence of imipenem resistance in Acinetobacter baumannii
isolated from a burns unit of United State America was found
to be 87%.18 Similarly, according to a surveillance study
conducted in several regions of Greece between 1996 and 2007.
A. baumannii showed resistance to imipenem upto 85% (ICUs),
60% (medical wards), and 59% (surgical wards) [Greek System
for Surveillance of Antimicrobial Resistance (GSSAR): http://
www.mednet.gr/whonet/].
In light of the above background, the soaring rate of the
antibiotic resistance and its impact on treatment failure, Elores,
a combination of ceftriaxone, sulbactam and non-antibiotic
adjuvant disodium EDTA (ethylene diamine tetraacetic acid)
collectively called as antibiotic adjuvant entity (AAE) is a ray
of new hope of clinicians.
Ceftriaxone, a third generation cephalosporin, has been used for
the disposition of bounteous bacterial infections some of which
are very severe such as endocarditis, meningitis, pneumonia,
bone and joint infections, intra-abdominal infections, skin
infections and urinary tract infection.19-23 Sulbactam, well known
ß-lactamase inhibitor, has been reported to have significant
in vitro activity towards Acinetobacter species.24 Its efficacy
with combination of ampicillin was shown to have synergistic
antibacterial activity.24 Wood et al.25 observed no differences in
clinical outcomes between sulbactam-treated and imipenemtreated patients.
Elores exhibits antibacterial activity by inhibiting bacterial
cell wall synthesis, irreversible inhibition of beta-lactamase
enzymes. Moreover, EDTA synergizes the activity of
ceftriaxone and sulbactam when administered along with these
antibiotics.26-28 Several recent published articles proved its in
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vitro and in vivo activity towards Acinetobacter species.29-33 The
aim of the current study is to provide the data to clinicians for
their understanding and implementation of Elores (an antibiotic
adjuvant entity (AAE) of ceftriaxone+sulbactam+EDTA)
breakpoints for Acinetobacter species.

MATERIAL AND METHODS
In this study, a total of 457 clinical isolates of Acinetobacter
family including A. baumannii, A. iwoffii, A. junii, A.
nosocomialis and A. pittii were used. This study was conducted
between year 2013 to 2015 in Jawaharlal Nehru Medical
College-Belagavi, Karnataka. Re-identification of these isolates
was carried out as described earlier.34 These isolates were
characterized into ceftriaxone susceptible and ceftriaxone
resistant based on the CLSI breakpoints. Quality control (QC)
was assured by concurrent testing of E. coli ATCC 25922 (ESBLve), E. coli ATCC 35218 (TEM+ve), K. pneumoniae ATCC
700603 (SHV+ve), P. aeruginosa ATCC 27853 (MBL-ve), K.
pneuminiae ATCC BAA-2146 (NDM-1+ve), K. pneumoniae
NCTC 13439 (VIM-1+ve) and E. coli NCTC 13476 (IMP+ve).
Reagents and media: SCD Broth Medium, Mueller-Hinton
(MH) agar, Cation-adjusted MH broth (CAMHB), Barium
chloride and Sulphuric acid were used for the study. All media
and reagents were procured from Hi-Media, India.
Preparation of inoculum, McFarland standard and agar
plates: The collected bacterial isolates of Acinetobacter species
were spread onto SCDA plates and incubated at 35ºC to 37ºC
for 18 to 24 hrs. Following incubation, 3 to 5 morphologically
identical colonies of bacterial cells from SCDA plates were
inoculated into 10 ml of MHB to achieve the turbidity of the
0.5 McFarland standard (18-24 hrs) and were used for further
identification and analysis. The 0.5 McFarland Standard was
prepared in MHB medium. Briefly, 0.5ml of 0.048 M BaCl2
(1.172% w/v BaCl2.H2O) was added to 99.5 ml of 0.18 M
H2SO4 (1% v/v) with constant stirring and the absorbance was
monitored at wavelength of 625 nm. SCDA and Mueller Hinton
Agar (MHA) plates were prepared by pouring freshly prepared,
sterilized, and hot (~50oC) agar media (20-25 ml) into 90 mm
flat-bottom sterilized petri dishes. These petri dishes were
then allowed to solidify at room temperature. The SCDA and
MHA plates were stored in sealed plastic bags for one week
at 2 to 8 °C, when not in use. MHB was prepared according to
instructions of manufacturer.
Drugs: The drugs used in the study were: ceftriaxone plus
EDTA plus sulbactam; Elores (1.5 g) and ceftriaxone (1.0 g).
Both the drugs were reconstituted in water for injection.
Screening for ESBL and MBL production: Ceftriaxone
resistant isolates were further subjected for extended spectrum
beta-lactamases (ESBL) and metallo beta-lactamases (MBL)
characterization using the methods described earlier.35-36
Randomly selected twenty isolates which were found to be ESBL
and MBL positive (ten of ESBl and ten of MBL) were further
processed for gene characterization using the previous reported
method (Table 1).
Antimicrobial susceptibility testing (AST): The AST was
determined using the method described earlier in CLSI.35 The
discs of ceftriaxone (30 µg) and Elores (ceftriaxone 30 µg;
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sulbactam 15µg) were used. Each disc of Elores contain 100
µg of EDTA and because EDTA is considered as non-antibiotic
content hence not disclosed on the disc. Quality control (QC)
was assured by concurrent testing of E. coli ATCC 25922
(ESBL-ve), E. coli ATCC 35218 (TEM+ve), K. pneumoniae
ATCC 700603 (SHV+ve), P. aeruginosa ATCC 27853 (MBLve), K. pneumoniae NCTC 13439 (VIM-1+ve), K. pneumoniae
ATCC BAA-2146 (NDM-1 +ve) and E. coli NCTC 13476
(IMP+ve).
Minimal inhibitory concentration (MIC): Minimum
inhibitory concentration (MIC) was determined using broth
micro dilution assay following the CLSI guidelines.35 MIC can
be defined as the lowest concentration of antimicrobial agent
that prevented turbidity after 16 to 20 hours of incubation at 35
± 2°C.
MIC50 and MIC90 determination: The concentrations that
inhibited 50% (MIC50) and 90% (MIC90) of the strains were
calculated for each of the antimicrobial agents as described
earlier37 using the formula of geometric.
MIC breakpoint determination: The MIC breakpoint for
susceptible microorganisms was determined as per equation 1.38
Breakpoint concentration = Cmax * f * s/ (e*t)
Where, Cmax = maximum serum concentration; f is a protein
binding factor, which is equal to 1 (or <70% protein binding),
0.5 (for 70-90% protein binding) and 0.2 (for >90% protein
binding); s is a shift (or reproducibility) factor, which is usually
equal to 1; e is factor by which the Cmax should exceed the MIC
and t is factor accounts for the serum elimination half-life,
which is equal to 2 (for T1/2 <1 hr), 1 (for T1/2 = 1-3 hrs), and
0.5 (for T1/2 >3 hrs). Values were taken from literature reference.
The MIC breakpoint for resistant microorganisms was
determined based on PKPD index %T>MIC (equation 2).39
%T>MIC = ln (Dose*/ (Vd*MIC)) *(T1/2/0.693) *(100/DI)
Where Vd (L) is the apparent volume of distribution in the central
compartment, MIC is minimum inhibitory concentration (µg/mL)
of Elores, T1/2 (hr) is half-life of antibiotic, and DI is the dosing
interval (hrs).
AST breakpoint determination: The AST breakpoints were
obtained by drawing a perpendicular towards X axis which
when intersected at horizontal line from the MIC breakpoints
and the point of intersection of regression line, that value at
x-axis, was considered as AST breakpoint corresponding to that
MIC. Based on this AST was categorized as the vulnerability of
the bacterial isolates into susceptible, intermediate, and resistant
against the target antibiotic.38,40

STATISTICAL ANALYSIS
The scatter plots were drawn between MICs and corresponding
AST values of the Elores and ceftriaxone against the bacterial
isolates. Least square regression analysis was then performed
to identify the best possible correlation between MIC and AST
values of Elores and ceftriaxone.

RESULTS
Bacterial isolate characterization
Out of 457 isolates of Acinetobacter species (A. baumannii,
A. iwoffii, A. junii, A. nosocomialis, A. pittii), 357 (78.1%)
isolates were ceftriaxone resistant and outstanding 100 (21.8%)
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isolates were ceftriaxone susceptible. Among ceftriaxone
resistant isolates, 26.9% (123/457) were ESBL producers and
51.2% (234/457) of population were MBL producers. The
distribution of ESBL and MBL are illustrated in Table 2. Out
of identified ESBL and MBL producers 20 strains (10 ESBl and
10 MBL) were picked randomly for gene characterization and
it was observed that 3 were TEM-1 positive (2 A. baumannii;1
A. iwoffii), 1 was SHV-1 positive (1 A. baumannii), 1 was
AMP-C positive (A. baumannii), 2 were OXA-1 positive (1 A.
baumannii, 1 A. nosocomialis), 3 were CTX-M positive (1 A.
junii and 2 Acinetobacter pittii), 4 were VIM-1 positive (3 A.
baumannii, 1 Acinetobacter pittii), 3 were IMP-1 positive (2 A.
baumannii, 1 A. junii), 3 were NDM-1 (2 A. baumannii, 1 A.
iwoffii) positive.

mortality and morbidity and is a serious concern including in
intensive care units.41 Based on substantial studies it has been
found that resistance for Acinetobacter species is increasing
worldwide, not only to third generation cephalosporins but also

MIC50, and MIC90
In ceftriaxone, resistant Acinetobacter group, the MIC50 and
MIC90 for ceftriaxone were 16 and 128 µg/ml and for Elores
MIC50 and MIC90 were 4 and 8 µg/ml respectively, indicating 16
folds’ reduction in MIC90 of Elores compared to ceftriaxone. The
ceftriaxone susceptible Acinetobacter isolates were susceptible
to both ceftriaxone and Elores with MIC50 and MIC90 were
ranging 2-4 µg/ml. The ceftriaxone susceptible Acinetobacter
isolates, wild type strains and ESBLand MBL negative quality
control strains were susceptible to both ceftriaxone and Elores
with MIC50 values were ranging 0.25 to 0.5 and MIC50 and MIC90
values were identical for both drugs for ceftriaxone susceptible
isolates that is 4 and 2 µg/ml (Table 3, Table 4, and Table 5).

Figure-1: Elores AST percentage in ceftriaxone resistant Acinetobacter
strains.

MIC and AST breakpoint determination
As per PK-PD study, the MIC breakpoint values for ceftriaxone
and sulbactam were 13.5 and 7.7 µg/ml respectively. Since,
the MIC breakpoint values fall between the MIC of 8 and 4
µg/ml, hence MIC breakpoint value of 8 µg/ml was selected
to categorize susceptible (Table 6). Ceftriaxone shows time
dependent killing of bacteria, hence percentage of time above
the MIC (%T>MIC) was used to set a breakpoint between
resistant and intermediate pathogens. As depicted in (Table 7),
%T>MIC of ceftriaxone was 68.58 and 43.58 at the MIC of 32
and 64 µg/ml, respectively. In Elores, %T>MIC was noted to be
below 50%, pressing the synergy of all components in Elores
(Table 8). Hence the MIC cut off 16-32 µg/ml and ≥64 µg/ml
were used to categories intermediate and resistant.
AST percentage for isolates are depicted in Figure 1. To perform
regression analysis, a graph was plotted between MIC and AST
values of Elores against Acinetobacter species (Figure 2). Least
square correlation analysis was performed to obtain regression
line and correlation coefficients (Figure 3). The AST cut off for
Elores against Acinetobacter species was ≥21 mm (susceptible),
14-20 mm (intermediate) and ≤13 mm (resistant). Detailed AST
breakpoint of AAE, are depicted in Figure 4. AST breakpoint of
AAE, are depicted in Figure 4. The AST and MIC breakpoints
of all the bacterial species are shown in (Table 9). The AST and
MIC cut off for Elores against ceftriaxone resistant was same as
of ceftriaxone susceptible.

Figure-2: Scatter plot for Elores in ceftriaxone resistant Acinetobacter
strains.

Figure-3: Regression plot for Elores in ceftriaxone resistant
Acinetobacter strains.

DISCUSSION
Acinetobacter species are a common nosocomial infection
and is one of the most challenging healthcare-associated
burden. Infections due to this bug often lead to significant

Figure-4: Breakpoints for Elores in ceftriaxone resistant Acinetobacter
strains.
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to multidrug categories of antibiotics restricting the treatment
options.42 Acinetobacter species has been seen to be resistant
to beta-lactams in both ESBL and MBL producers.43 The
present scenario of increasing resistance due to ESBL and MBL
amongst Acinetobacter species lead us to restrict our study in
details in terms of resistance profile with ceftriaxone and Elores.
Even though, addition of beta-lactamase inhibitor to parent
Primer
TEM-1
SHV-1
AmpC
OXA-2
CTX-M-1
NDM-1
IMP-1
VIM-1

beta-lactam can counter some of the ESBL infections, but for
MBL infections, there is no effective alternative available.
Therefore, the objective of current study was not only to
evaluate the breakpoint sin ESBL producing Ceftriaxone
resistant Acinetobacter spp but also in MBL producing resistnat
strains isolated from clinical settings along with known positive
controls.

Primer sequences (5'-3')
Amplicon (base pair)
F-5' CTGGGAAACGGAACTGAATG-3'
858
R-5' GGGGTATCCCGCAGATAAAT-3'
F-5'ATGAGTATTCAACATTTCCG-3'
308
R-5' CCAATGCTTATTCAGTGAGG-3'
F-5CCC CGCTTA TAGAGC AAC AA-3
634
R-5TCA ATG GTC GAC TTC ACA CC-3
5’- GCCAAAGGCACGATAGTTGT-3’
701
5’- GCGTCCGAGTTGACTGCCGG-3’
F:5' GACGATGTCACTGGCTGAGC 3'
499
R: 5’AGCCGCCGACGCTAATACA 3’
F- 5'GGTTTGGCGATCTGGTTTTC-3'
621
R- 5'CGGAATGGCTCATCACGATC-3'
F- 5'GGAATAGAGTGGCTTAAYTCTC- 3'
188
R -5'CCAAACYACTASGTTATCT- 3'
F- 5'TTATGGAGCAGCAACGATGT-3'
920
R- 5'CAAAAGTCCCGCTCCAACGA-3'
Table-1: Oligonucleotides used in the study for each tested genes

References
52
52
53
54
54
55
56
57

Characterization
Ceftriaxone resistant

Types
No of isolate/total
Percentage
ESBL
123/457
26.9
MBL
234/457
51.2
Ceftriaxone susceptible
Non-ESBL+MBL
100/457
21.8
Table-2: Prevalence of ESBL, MBL, and non-ESBL and MBL among Acinetobacter clinical isolates
No of pathogens

Ceftriaxone
Elores
MIC90
MIC50
MIC90
MIC50
357
128
16
8
4
Acinetobacter (Ceftriaxone resistant strains)
100
4
2
4
2
Acinetobacter (Ceftriaxone susceptible strains)
Table 3: MIC50 and MIC90 values of ceftriaxone and Elores against Acinetobacter isolates.
Number of occurrence at MIC (µg/ml) of Elores
Organisms
0.0625
0.125 0.25 0.5 1
2
4
8 16 32 64
6
E. coli (ATCC 25922) (ESBL-)
1
5
E. coli (ATCC35218) (TEM+)
1
5
K. pneumoniae (ATCC700603) (SHV+)
6
K. pneumoniae
ATCC BAA-2146 (NDM-1)
6
K. pneumoniae NCTC 13439 (VIM-1)
E. coli NCTC 13476 (IMP)
6
6
P. aeruginosa (ATCC27853) (MBL-)
Number of occurrence at MIC (µg/ml) of Ceftriaxone
Organisms
0.0625
0.125 0.25 0.5 1
2
4
8 16 32 64
5
1
E. coli (ATCC 25922) (ESBL-)
1
5
E. coli (ATCC35218) (TEM+)
1
5
K. pneumoniae (ATCC700603) (SHV+)
K. pneumoniae ATCC BAA-2146 (NDM-1)
5
K. pneumoniae
3
NCTC 13439 (VIM-1)
E. coli NCTC 13476 (IMP)
4
3
3
P. aeruginosa (ATCC27853) (MBL-)
Table-4: MIC values for quality control strains.
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In the current investigation, 457 isolates of Acinetobacter
species (A. baumannii, A. iwoffii, A. junii, A. nosocomialis, A.
pittii) were used and susceptibility behaviour of Elores and
ceftriaxone on these clinical isolates were evaluated in terms of
MIC50 and MIC90. as both are important parameters of presenting
susceptibility. These data indicate that >90% of the organisms
were inhibited at MIC 8 μg/ml with Elores which is indicative
of its susceptibility towards Acinetobacter resistant isolates.
This is also in agreement with the “90-60 rule” which means
90-95% of the time therapy would respond,44-45 hence showing
a good outcome for Elores. Earlier studies also demonstrate a
higher susceptibility of Elores against resistant Acinetobacter
isolates.30,31-32
MIC breakpoints have been used to categorize susceptibility and
resistant behaviour of any drugs.46 It relies on pharmacokineticpharmacodynamic (PK/PD) variables such as protein binding,
half-life, volume of distribution. The PK/PD data for AAE was
calculated using earlier published paper.47 The PK/PD data
for AAE was calculated using earlier published paper.47,48 The
regression analysis, a graph was plotted between MIC and AST
values, showed equal to or near to 0.9 regression coefficients
(R2) suggesting strong relationship between MIC values and
AST distribution.
A. baumannii (MTCC1425) (MIC µg/ml)
≤1
Table-5: MIC value of Elores in MTCC strain

PK-PD indices define the activity of an antibiotic is of great
importance not only in treating infections but also to combat
antibiotic resistance. For cephalosporin, %T>MIC PK/PD
parameters are good predictors of antibiotic efficacy,49 but scanty
knowledge is available for AAEs.50-51 In Elores, ceftriaxone
shows time dependent killing of bacteria, hence percentage of
time above the MIC (%T>MIC) was used to set a breakpoint
between resistant and intermediate pathogens. The %T>MIC
of ceftriaxone was 68.58 and 43.58 at the MIC of 32 and 64
µg/ml respectively. The MIC 32 µg/ml is the highest MIC
value at which antibiotic concentration remains above MIC for
more than 50% of the time, thus selected as a MIC breakpoint
to categorize intermediate and resistance isolates. Elores has
shifted the MIC distribution values, suggesting higher efficacy
of the it at lower concentrations. Sulbactam is disposed along
with ceftriaxone and EDTA to inhibit beta-lactamase enzyme.

CONCLUSION
Elores shows higher susceptibility towards ceftriaxone resistant
Acinetobacter isolates while ceftriaxone failed to respond
such strains because of degradation. The MIC cut off for
Elores against ceftriaxone resistant Acinetobacter was ≤8 µg/
ml (susceptible), 16-32 µg/ml (intermediate) and ≥64 µg/ml
(resistant). From this study, it appears that Elores could be a
better alternative than ceftriaxone alone for combating ESBL
and MBL producing resistant pathogens which synergistically
provides clinically relevant concentration at higher susceptible

MIC breakpoint for susceptible and intermediate = Cmax * f * s/e*t
Elores component
Cmax
F
s
e
T
Breakpoint value
Ceftriaxone
135
0.2
1
4
0.5
13.5
Sulbactam
31.1
1
1
4
1
7.77
Table-6: Calculation of MIC breakpoint of Elores 1.5 g for susceptible organisms.
%T> MIC = ln (Dose/(Vd*MIC)) *(t1/2/0.693) *(100/DI)
MIC_ Elores (µg/ml)
MIC_of corresponding Ceftriaxone content
Dose (mg)
Vd (L)
T1/2 (hrs) DI (hrs)
(µg/ml)
4
2.67
1000
7
6
24
8
5.34
1000
7
6
24
16
10.68
1000
7
6
24
32
21.34
1000
7
6
24
64
42.69
1000
7
6
24
Table-7: Calculation of MIC breakpoint for resistant isolates as per ceftriaxone component of Elores 1.5 g OD.
%T> MIC = ln (Dose/(Vd*MIC)) *(t1/2/0.693) *(100/DI)
MIC_ Elores (µg/ml)
MIC_of corresponding Sulbactam content
Dose (mg) Vd (L)
T1/2 (hrs)
DI (hrs)
(µg/ml)
4
1.33
500
20
1.5
24
8
2.67
500
20
1.5
24
16
5.34
500
20
1.5
24
32
10.68
500
20
1.5
24
64
21.34
500
20
1.5
24
Table-8: Calculation of MIC breakpoint for resistant strains as per sulbactam component of Elores 1.5 g OD.

Cut off
>8
>4

%T> MIC
143.60
118.59
93.59
68.58
43.58

%T> MIC
26.44
20.19
13.94
7.77
1.52

Bacterial Strain

AST breakpoints (mm)
MIC breakpoints (µg/ml)
Susceptible
Intermediate
Resistant
Susceptible Intermediate
Resistant
≥21
14-20
≤13
≤8
16-32
≥64
Acinetobacter (ceftriaxone susceptible)
≥21
14-20
≤13
≤8
16-32
≥64
Acinetobacter (ceftriaxone resistant)
Table-9: MIC and AST breakpoints of Elores used to segregate different bacterial isolates in susceptible, intermediate, and resistant
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MIC values as observed through current study.

REFERENCE
1.

2.

3.

4.
5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

398

16.

Kilic A, Li H, Mellmann A, Basustaaoglu CA, Kul M,
Senses S, et al. Acinetobacter septicus sp. nov. association
with a nosocomial outbreak of bacterimia in neonatal
intensive care unit. Journal of Clinical Microbiology.
2008;46:902-908.
Peck KR, Kim MJ, Choi JY, Kim HS, Kang CI, Cho YK,
Park DW, Lee HJ, Lee MS, Ko KS. In vitro time-kill
studies of antimicrobial agents against blood isolates of
imipenem-resistant Acinetobacter baumannii, including
colistin- or tigecycline-resistant isolates. Journal of
Medical Microbiology. 2012;61:353–360.
Nahar A, Anwar S, Saleh AA et al. isolation of Acinetobacter
species and their antimicrobial resistance pattern in an
intenside care unit of a tertiary care hospital in Dhaka,
Bangladesh. Bangladesh Journal of Medical Microbiology.
2012;6;3-6.
Howard A, O'Donoghue M, Feeney A, Sleator RD.
Acinetobacter baumannii. Virulence. 2012;3:243-250.
Peleg AT, Seifert H, Paterson DL. Acinetobacter baumannii:
emergence of a successful pathogen. Clinical Microbiology
and Review. 2008;21:538–582.
Metan G, Sariguzal F, Sumerkan B. Factors influencing
survival in patients with multidrug resistant Acinetobacter
baumanii bacterimia. EFIM. 2009;20:540-544.
Coelho J, N Woodford, J Turton, D M Livermore .
Multiresistant Acinetobacter in the UK: how big a threat.
Journal of Hospital Infections. 2004;58:167–169.
Prashanth K, Badrinath S, Nosocomial infections due to
Acinetobacter spp: clinical findings, risk, and prognostic
factors. Indian Journal of Medical Microbiology.
2006;24:39- 44.
Safari M, Nejad ASM, Bahador A et al., Prevalence
of ESBL and MBL encoding genes in Acinetobacter
baumannii strains isolated from patients of intensive care
units (ICU) Saidi Journal of Biological science. 2015;22;
424-429.
Karthika RU, Rao S, Sahoo S, Shashikala P, Kanungo R,
Jayachandran S, Prashanth K. Phenotypic and genotypic
assays for detecting the prevalence of metallo-betalactamases in clinical isolates of Acinetobacter baumannii
from a South Indian tertiary care hospital. Journal of
Medical Microbiology. 2009;58:43035.
Kumar M, Chaudhary S, Makkar DK, et al., Comparative
antimicrobial efficacy evaluation of a new product Elores
against meropenem on gram-negative isolates. Asian
Journal of Pharmaceutical and Clinical Research. 2013;8:14.
Shweta S, Hans C, Makhija LK et al., Prevalence
of Extended Spectrum ß -lactamases and Metallo
B-lactamases in bacterial isolates from burn patients.
International Journal of Current Microbiology and Applied
Sciences. 2014;3:529-535.
Doi Y, Husain S, Potoski BA, McCurry KR, Paterson
DL. Extensively drug-resistant Acinetobacter baumannii.
Emergence of Infectious Disease. 2009;15:980–982.
Park YK, Peck KR, Cheong HS, Chung DR, Song JH, Ko
KS. Extreme drug resistance in Acinetobacter baumannii
infections in intensive care units, South Korea. Emerging
Infectious Diseases. 2009;15:1325–1327.
Perez F, Hujer AM, Hujer KM, Decker BK, Rather
PN, Bonomo RA, Global challenge of multidrug-

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

resistant Acinetobacter baumannii. Antimicrobial Agents
Chemotherapy. 2007;51:3471–3484.
Sinha, M, Srinivasa H, Macaden R. Antibiotic resistance
profile and extended spectrum beta-lactamase (ESBL)
production in Acinetobacter species. Indian Journal of
Medical Research. 2007;126:637.
Turner PJ. Meropenem activity against European isolates:
report on the MYSTIC (Meropenem Yearly Susceptibility
Test Information Collection) 2006 results. Diagnostic
Microbiology and Infectious Disease. 2008;60:1852.
Sareek PS, Sureshkumar D, Ramgopalakrishnan,
Ramasubramanian V, Gaphur KA, Thirunarayanan
MA. Antibiotic sensitivity pattern of blood isolates
of Acinetobacter species in a tertiary care hospital: a
retrospective analysis. American journal of Infectious
Disease. 2012;8:65-69.
Lamb HM, Ormrod D, Scott LJ, Figgitt DP. Ceftriaxone: an
update of its use in the management of community-acquired
and nosocomial infections. Drugs. 2002;62:1041-89.
Tunkel AR, Barry J. Hartman, Sheldon L. Kaplan, Bruce
A. Kaufman, Karen L. Roos, W. Michael Scheld, and
Richard J. Whitley. Practice guidelines for the management
of bacterial meningitis. Clinical Infectious Diseases.
2004;39:1267–84.
Wieland BW, Marcantoni JR, Bommarito KM, warren DK,
Marschall J. A Retrospective comparison of ceftriaxone
versus oxacillin for osteoarticular infections due to
methicillin- susceptible Staphylococcus aureus. Clinical
Infectious Disease. 2012;54:585–590.
Sweet RL. Treatment of acute pelvic inflammatory disease.
Infectious Diseases in Obstetrics and Gynecology, 2011;
2011.
Wells WG, Woods GL, Jiang Qi, Gesser RM. Treatment
of complicated urinary tract infection in adults: combined
analysis of two randomized, double-blind, multicentre
trials comparing ertapenem and ceftriaxone followed
by appropriate oral therapy. Journal of Antimicrobial
Chemotherapy, 2004;53: Suppl. S2, ii67–ii74.
Corbella X, Ariza J, Ardanuy C et al.: Efficacy of sulbactam
alone and in combination with ampicillin in nosocomial
infections caused by multiresistant Acinetobacter
baumanni. Journal of Antimicrobial and Chemotherapy.
1998;42:793-802.
Wood GC, Hanes SD, Croce MA, Fabian TC, Boucher
BA, Comparison of ampicillin- sulbactam and imipenemcilastatin for the treatment of Acinetobacter ventilatorassociated pneumonia. Clinical Infectious Disease,
2002;34:1425-1430.
Rajpurohit H, Kumar VBM, Sharadamma KC,
Radhakrishna PM. Comparative study of antimicrobial
activity of ceftriaxone in combination with sulbactam and
tazobactam using disc diffusion method. International
Research Journal of Pharmacy. 2012;3:331-334.
Totir MA, Helfand MS, Carey MP, et al. Sulbactam forms
only minimal amounts of irreversible acrylate -enzyme
with SHV-1 beta-lactamase. Biochemistry. 2007;46:89807.
Chaudhary M, Sudaroli M, Kumar S, Krishnaraju.
V. Catering ESBL resistance challenge through
strategic combination of Ceftriaxone, Sulbactam and
Ethylenediaminetetra acetic Acid. International Journal of
Drug Development and Research. 2012;4:72-81.
Sahu M, Sanjith S, Bhalekar P, Keny D. Waging war
against extended spectrum beta lactamase and metallo-

International Journal of Contemporary Medical Research
Volume 4 | Issue 2 | February 2017 | ICV (2015): 77.83 |

ISSN (Online): 2393-915X; (Print): 2454-7379

Prabhu, et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Susceptibility Breakpoints of Elores in Extended Spectrum Beta-lactamases and Metallo Beta-lactamases

betalactamase producing pathogens- novel adjuvant
antimicrobial agent CSE1034- an extended hope. J Clin
Diagn Res. 2014;8:DC20-3.
Chaudhary M, Payasi A. Molecular Characterization,
and Antimicrobial Susceptibility Study of Acinetobacter
baumannii Clinical Isolates from Middle East, African and
Indian Patients. Journal of Proteomics and Bioinformatics.
2012;5:265-269.
Chaudhary M and Payasi A. Incidence, prevalence, and
control of multidrug resistant (MDR) carbapenemase
producing Acinetobacter baumanii in Indian intensive care
units. Journal of Pharmacy Research. 2013a;7;175-180.
Chaudhary M, Payasi A. Clinical, microbial efficacy and
tolerability of Elores, a novel antibiotic adjuvant entity
in ESBL producing pathogens: Prospective randomized
controlled clinical trial. Journal of Pharmacy Research.
2013b;7:275- 280.
Bagga R. Retrospective analysis of antibiotic susceptibility
and resistance patterns against nosocomial gram negative
pathogens in fortis memorial research institute Gurgaon.
International Journal of Current Advanced Research.
2015;4:347-351.
Bouvet PJ1, Grimont PA. Identification and biotyping of
clinical isolates of Acinetobacter. Annales de l'Institut
Pasteur Microbiology. 1987;138:569-78.
Clinical and Laboratory Standards Institute. Performance
standards for antimicrobial susceptibility testing; twentythird informational supplement. CLSI document M100S23. 2013; Wayne, PA 19087 USA.
Yong D, Lee K, Yum JH, et al. Imipenem EDTA disc method
for differentiation of metallo-beta-lactamase-producing
clinical isolates of Pseudomonas spp. and Acinetobacter
spp. 2002;40:3798e3801.
Smith JA, Henry D, Ngui-Yen J,Castell A, Coderre S.
Comparison of agar dilution, microdilution, and disk
elution methods for measuring the synergy of cefotaxime
and its metabolite against anaerobes. Journal of Clinical
Microbiology. 1986;23:1104-1108.
MacGowan AP, Wise R. Establishing MIC breakpoints
and interpretation of in vitro susceptibility tests. Journal
of Antimicrobial and Chemotherapy. 2001;48:Suppl-1,
17–28.
Narawadeeniamhun, Panomvana D, Pongpech P,
Athavudhdeesomchok. Pharmacodynamic target associated
with clinical outcome of hospital-acquired pneumonia
treatment with cefoperazone/sulbactam. International
Journal of Pharmacy and Pharmaceutical Sciences. 2012;
4:584-589.
Turnidge JD, Paterson DL. Setting and revising antibacterial
susceptibility breakpoints. Clinical Microbiology and
Review. 2007;20:391-408.
Lee BY, Mcglone SM, Doi Y, Bailey RR, Harrison LH.
Economic value of Acinetobacter baumannii screening
in the intensive care unit. Clinical Microbiology and
Infection. 2011;17:1691–1697.
Shahcheraghi F, Abbasalipour M, Feizabadi MM,
Ebrahimipour GH, Akbari N, Isolation and genetic
characterization
of
metallo-beta-lactamase
and
carbapenamase producing strains of Acinetobacter
baumannii from patients at tehran hospitals. Iranian Journal
of Microbiology. 2011;3:68–74.
Owlia P, Azimi L, Gholami A, Asghari B, Lari AR. ESBL
and MBL mediated resistance in Acinetobacter baumannii:
a global threat to burn patients,” Infezioni in Medicina.

2012;20:182–187.
44. Kuper KM, Boles DM, Mohr JF, Wanger A. Antimicrobial
susceptibility testing: a primer for clinicians.
Pharmacotherapy. 2009;29:1326-43.
45. Gumbo T. New susceptibility breakpoints for firstline antituberculosis drugs based on antimicrobial
pharmacokinetic/pharmacodynamic science and population
pharmacokinetic variability. Antimicrobial Agents and
Chemotherapy. 2010;54:1484–1491.
46. Jenkins SG, Jerris RC. Critical assessment of issues
applicable to development of antimicrobial susceptibility
testing breakpoints. Journal of Clinical Microbiology.
2011;49:S5–S14.
47. Attili VSS, Chaudhary M. Pharmacokinetics and
pharmacodynamics of elores in complicated urinary tract
infections caused by extended spectrum beta-lactamase
strains. International Journal of Pharmaceutical Sciences
and Research. 2015;6:2569-2578.
48. Foulds G, Stankewich JP, Marshall DC, O'Brien MM, Hayes
SL, Weidler DJ, and McMahon FG, Pharmacokinetics
of sulbactam in humans. Antimicrobial Agents and
Chemotherapy. 1983;23:692–699.
49. Turnidge JD. The pharmacodynamics of beta-lactams.
Clinical Infectious Disease. 1998;27:10-22.
50. Frimodt-Moller N. How predictive is PK/PD for
antibacterial agents? International Journal of Antimicrobial
Agents. 2002;19:333-339.
51. Li RC, Zhu ZY. The integration of four major determinants
of antibiotic action: bactericidal activity, post-antibiotic
effect, susceptibility, and pharmacokinetics. Journal of
Chemotherapy. 2002;14:579-583.
52. Dashti AA, Jadaon MM et. al., Heat treatement of bacteria:
a simple method of DNA extraction for molecular
techniques. Kuwait medical journal. 2009;41:117-122.
53. Feria C, Ferreira E, Correia JD, Goncalves J, Canica M.
Patterns, and mechanisms of resistance to beta-lactams and
beta-lactamase inhibitors in uropathogenic Escherichia coli
isolated from dogs in Portugal. Journal of Antimicrobial
Chemotherapy. 2002;49:77-85.
54. Meyer L, Labuschagne CDJ, Ehlers MM, Dove MG,
Weldhagen GF. Diversity of bla-type genes in extendedspectrum β-Lactamase- producing Klebsiella pneumoniae
isolated during 2003-2004 at pretoria academic Hospital.
The Southern African Journal of Infectious Diseases.
2007;22:5-7.
55. Nordmann P, Poirel L, Carrer A, Toleman MA,Walsh
TR, How to detect NDM-1 producers. Journal of Clinical
Microbiology. 2011;49:718–721.
56. Ellington MJ et. al. Multiplex PCR for rapid detection of
genes encoding acquired metallo-beta-lactamases. Journal
of Antimicrobial Chemotherapy. 2007;59:321-2.
57. Yan J-J et. al., Metallo-beta-lactamases in clinical
Pseudomonas isolates in Taiwan and identification of vim3, a novel variant of the VIM-2 enzyme. Antimicrobial
Agents and Chemotherapy. 2001:2224–2228.

Source of Support: Nil; Conflict of Interest: None
Submitted: 19-01-2017; Published online: 03-03-2017

International Journal of Contemporary Medical Research
ISSN (Online): 2393-915X; (Print): 2454-7379 | ICV (2015): 77.83 |

Volume 4 | Issue 2 | February 2017

399

[Downloaded free from http://www.ijournalhs.org on Saturday, September 12, 2020, IP: 112.133.237.7]

Original Article

Access this article online
Quick Response Code:

Analysis of risk factors of late preterm
birth: A case‑control study
Soumya Patil, Kamal P. Patil

Website:
www.ijournalhs.org
DOI:
10.4103/kleuhsj.ijhs_350_16

Abstract:
OBJECTIVE: The aim of this study is to identify the risk factors associated with late preterm
births (LPBs).
METHODOLOGY: This case‑control study was conducted in the Department of Obstetrics and
Gynecology, teaching hospital attached to KLE University’s Jawaharlal Nehru Medical College,
Belagavi during May 2015–April 2016. A total of 918 women were enrolled into the study, 459 in each
group. Women who delivered between 34 and 36 weeks 6 days were considered cases and controls
were women who delivered from 37 weeks onward immediately after a case occurred. Gestational
age was confirmed with ultrasonography before 20 weeks. Data were collected from the history of
the patient and the medical records.
RESULTS: Incidence of LPB was found to be 8% among total births. It was found that 55.1%
were spontaneous births. The most common risk factor for LPB was hypertensive disorders
of pregnancy (gestational hypertension [HTN]–4.8%, chronic HTN–5%, preeclampsia–36%,
eclampsia–4.8%) followed by preterm premature rupture of membranes (32.7%), history of prior
preterm births (19.2%), gestational diabetes (17.9%), multifetal gestation (16.6%), placenta
previa (13.5%), and abruption placenta (9.8%). On analyzing neonatal outcome, sepsis was found
in 25%, hyperbilirubinemia in 21.9%, respiratory distress syndrome in 19%, transient tachypnea of
newborn in 9%, and patent ductus arteriosus in 2.9% of the neonates.
CONCLUSION: The indication for the induction or need for termination should be reevaluated in
the late preterm gestation. To prevent LPB, identification of the risk factors is necessary and timing
of delivery in each risk factor should be reassessed in advance before intended intervention. As
LPB constitute the majority of preterm births, it is important to limit late preterm deliveries to clear
maternal or fetal indication for delivery.
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Late preterm birth, preeclampsia, risk factor
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reterm birth is a prime cause of infant
morbidity and mortality worldwide.
The term “Preterm birth” refers to all births
occurring before 37 weeks of gestation
or <259 days from the 1st day of the last
menstrual period. It is further subclassified
into extreme preterm (<28 weeks gestation),
very preterm (28–<32 weeks gestation),
moderate preterm (32–<34 weeks gestation),
and late preterm (34–<37 weeks gestation).[1‑3]
The incidence of preterm births in developing
countries ranges from 12% to 18% and India
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

recorded the highest number of preterm
births in 2010.[1] Neonatal mortality and
morbidity associated with preterm births
is significantly higher than term births. The
frequency of adverse neonatal outcomes
increases with decreasing gestational age,
this trend is also evident in the gestational
window of 34–36 weeks.[4] Mortality rate is
seven times higher in moderately preterm
and three times higher in late preterm
births (LPBs) than term births.[4]
LPBs previously tagged as “near‑term”
babies contribute to about 70% of the
preterm births.[5] It is a major public health
concern due to its increasing prevalence,
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associated neonatal mortality and morbidity. Contrary
to our belief that late preterm neonates walk out well
similar to term babies, they are at a very high risk
of immaturity related complications. Morbidities
such as respiratory distress, temperature instability,
hypoglycemia, kernicterus, apnea, feeding problems,
and rehospitalization after neonatal discharge, neonatal,
and postneonatal mortality are reported in LPBs. [4]
Respiratory distress, patent ductus arteriosus (PDA), and
sepsis are considered common neonatal complications.
Furthermore, significantly increased rates of cerebral
palsy, and mental retardation, and other major
disabilities in the late preterm infant compared with
term infant should be of great concern, because of the
profound social burden.[6,7] Prolonged hospitalization,
rehospitalization, and long‑term sequelae pose great
financial and psychological burden on the family.
Previous research and available literature on LPBs
focused to cluster the short‑and long‑term outcome. Less
is known about the medical indications for late‑preterm
delivery. Recent rise in the LPB rates by 25% raises the
question as to whether the indications for these births
are justified.[5,8] Evidence suggested that 32% of these
deliveries were medically indicated.[4] It is important to
know which medical indication is a major contributor
in late‑preterm delivery as the neonatal outcomes likely
differ depending on the underlying pathophysiology of
the complication.[9] The timing of delivery in such cases
ought to balance the maternal and newborn risk with the
risk of continuation of pregnancy, and however, evidence
to guide the timing of delivery in certain conditions is
limited.
Few indications can be expectantly managed with
delivery ≥37 weeks to decrease the risk of neonatal
morbidity and mortality without a significant increase
in stillbirth. Thus, in many cases, it is possible to prevent
LPB without negatively affecting the outcome.[9,10] To
identify these possible preventive measures, a better
knowledge of the risk factors leading to LPB is essential.
Defining risk factors aid in identifying at‑risk women
and early initiation of risk specific treatment.
As LPBs contribute to nearly two‑thirds of preterm births,
there is a paramount need to evaluate the risk factors
leading to the same and identify the associated neonatal
morbidities in these seemingly healthy neonates. With
this background, we set our objective to assess the risk
factors associated with LPB.

Methodology
This case‑control study was conducted for 1 year from
May 2015 to April 2016 at KLES Dr. Prabhakar Kore
Hospital and Medical Research Centre, Belgaum. Sample
284

calculation was done, and it was found that we need to
study 140 individuals in each arm. We have sufficiently
crossed the statistically significant upper limit for the
sample size. The technique used to calculate the sample
size was ‑ N = 2 (Zalpha + Zbeta) PQ/(P0 − P1).
Cases were 459 women who delivered at 34–36 weeks
6 days period of gestation and controls were 459 women
who gave birth at 37 weeks onward immediately after
a case occurred. Gestational age in both groups was
confirmed by an ultrasound before 20 weeks of  gestation.
Women without an ultrasound before the 20th week of
gestation were excluded from the study.
Cases and controls who met the inclusion criteria were
identified and data were collected by direct interviewing
with women and their relatives and from the records.
Details regarding the neonate were collected at the time
of discharge from the records. The study was approved
by the Ethical and Research Committee, Jawaharlal
Nehru Medical College, Belgaum, and ethical clearance
was obtained before the commencement of the study.
A data collection instrument was designed which
consisted of information regarding following;
• Sociodemographic data
• Maternal characteristics
• Current pregnancy
• Mode of delivery
• Newborn condition and complications.

Statistical analysis

Data obtained were coded and entered into Microsoft
Excel Worksheet. Association of each risk factor with LPB
was obtained by Chi‑square test. The values of P < 0.05
were considered statistically significant. Univariate
logistic regression analysis was performed to identify
one‑to‑one relationships between each risk factor, and
LPB and measure of association were calculated by
unadjusted odds ratio (OR) with corresponding 95%
confidence interval.

Results
The data were analyzed and the final results and
observations were interpreted as follows.
Among the 459 cases, 55.1% were spontaneous in onset
and 44.9% were induced/iatrogenic for either maternal
or fetal indication, whereas among the controls 20.7%
were induced and 79.3% were spontaneous births. Two
hundred and fifty‑six  cases and 81 controls underwent
a cesarean section and 203 cases and 378 controls
delivered vaginally. The majority of the cases were
36 weeks (200) and 159 of them were 35 weeks at the
time of delivery.
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Mean age among cases was 24.4 and in controls was
slightly less (23.8), and however, maternal age did not
reveal statistical association as a risk factor. The majority
of the cases were Primipara in both groups, 240 and 251 in
cases and controls, respectively. Among the risk factors
analyzed, maternal age, parity, and induced abortion
did not show any association with LPB. Nonetheless,
few of them showed significant association with LPBs.
Their comparison with controls, P value, and OR with
95% confidence interval are shown in Table 1. Among
the 459 cases, an overwhelming number of them had
hypertensive disorders of pregnancy, followed by
preterm premature rupture of membranes (PPROM).
History of prior preterm birth (PTB) was the strongest
risk factor with OR of 26.98, and placenta previa and
multifetal gestation also showed high association with
OR of 14.1 and 14.9, respectively. Other noteworthy
variables included gestational diabetes mellitus (GDM)
with OR of 9.8, Preeclampsia (PE) with OR of 8,
abruption (OR– 5.4), and other hypertensive disorders
of   pregnancy.
Prevalence of neonatal complications and admission
to intensive care unit was 80% in cases and 10%
in controls. As cited in Table 2, 25% of them had
sepsis and 21.9% had hyperbilirubinemia, 9% and
19% had transient tachypnea of newborn (TTN) and
respiratory distress syndrome (RDS), respectively.
About 2.9% had PDA and 2.3% had intraventricular
hemorrhage (IVH). Nearly 83.4% of cases delivered
newborns with birth weight <2.5 kg. Along these lines,
sepsis, hyperbilirubinemia, and RDS were the frequent
complication in this gestational window. Neonatal
mortality was found to be 6%.

Discussion
The majority of studies in the past have studied risk factors
for preterm births. Previous research on late preterm
neonates focused on their physiologic immaturity with
associated higher morbidities and mortality compared to
neonates born ≥37 weeks gestation. Our study analyzed
the risk factors for LPB, a population much different from
the overall preterm births.
The incidence of LPB in our study was 8% of total
births consistent with the review article published on
LPB in 2010.[11] The percentage distribution of LPB in
the present study was 21.78%, 34.64%, and 43.57% at
34, 35, and 36 weeks, respectively, similar to an Indian
study conducted at Pune in 2015.[12] PPROM was found
in 32.7% and it was found that 55.1% were spontaneous
births and 44.9% were induced/iatrogenic LPBs.
A retrospective study conducted in Texas concluded
maternal age <17 and >35 increased the risk of late
preterm, whereas our study did not show any significant

association between maternal age and LPB.[13] In our study,
no significant association was found with parity similar
to results of a case‑control study in Italy which quoted no
association between parity and LPB in contrast to study at
Melamed which concluded that there was a significantly
increased prevalence of LPB among nullipara.[4,14] In
agreement with other available studies, history of
previous preterm birth was seen in 19.2% of cases, 15%
had previous one PTB, and 4.2% had previous 2 PTB and
it was one of the strongest risk factors (OR‑26.98) for LPB.[4]
In accord to a study conducted in Italy which reported
hypertension (HTN) to be strongly associated with
LPB, hypertensive disorders of pregnancy were
another strong risk factor in the present study with
PE (OR‑8) and eclampsia (OR‑3.8) comprising major
input. [4] Similar results were acquired in various
studies.[5,8,9,12] In a retrospective cross‑sectional analysis
which analyzed routine delivery data from all births in
San Antonio/Bexar County, Texas variables associated
with an increased risk of LPB were black race, age <17,
age ≥35, gestational HTN, chronic HTN, and diabetes.[13]
The study had similar results with gestational HTN,
chronic HTN, and diabetes as risk factors. Our study did
not show any association between the previous history
of induced abortion and LPB in contrast to Sandeep et al.
study which suggested that induced abortions increased
the risk of preterm delivery in subsequent pregnancies.
Multifetal pregnancy, placenta previa, and abruption
placenta have been recognized as a risk factor for preterm
births, the same is evident even in late preterm gestation.
Our study had 16.6% of multifetal gestation, 13.5% of
placenta previa, and 9.8% of abruption placenta. Each of
them had a trivial association with LPBs comparable to the
conclusion of Pune 2015 study and review article 2010.[11,12]
On the subject of the neonatal outcome, the current
study showed the momentous difference between
the neonatal outcome of the term and LPBs. Among
a range of neonatal morbidities studied, sepsis (25%),
hyperbilirubinemia (21.9%), RDS (19%), and TTN (09%)
were noteworthy with major contribution. PDA (2.9%)
and IVH (2.3%) were other morbidities noted. Sepsis,
hyperbilirubinemia, and RDS were of a greater
magnitude. Comparable results were reported in
available studies.[2,7,11,12]

Conclusion
Risk factors of LPB found in the current study were a
history of prior PTB, gestational HTN, chronic HTN,
PE, GDM, eclampsia, multifetal gestation, abruption,
placenta previa, PPROM, and intrauterine device. History
of prior preterm births and hypertensive disorders of
pregnancy were major contributors. Neonatal mortality
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Table 1: Risk factors analyzed
Total

P

4.1
59.5
28.3
07
1.1

42
514
275
75
12

0.273

251
155
43
10

54.7
33.8
9.4
2.2

491
291
109
27

0.043

32.7
67.3

63
396

13.7
86.3

213
705

69
19
371

15
4.2
80.8

04
00
455

0.9
00
99.1

22
437

4.8
95.2

10
448

23
436

5
95

168
291

Cases
Maternal age
15‑19
20‑24
25‑29
30‑34
35‑39
Parity
0
1
2
≥3
PROM
Yes
No
History of PTB
Yes-one prior PTB
Yes-≥2 prior PTB
No
Gestational HTN
Yes
No
Chronic hypertension
Yes
No
Pre‑Eclampsia
Yes
No
Eclampsia
Yes
No
GDM
Yes
No
Abruption
Yes
No
Placenta previa
Yes
No
Multifetal gestation
Yes
No
IUD
Yes
No
Spontaneous abortion
0
1
2
≥3

Controls

Odds ratio

95% CI

0.001

3.05

2.2‑4.2

826
73
19

0.001

26.98

9.8‑73.47

2.2
97.8

23
895

0.001

2.35

1.1‑4.9

10
449

2.2
97.8

33
885

0.021

2.4

1.1‑5

36.6
63.4

31
428

6.8
93.2

199
719

0.001

8

5.3‑12

22
437

4.8
95.2

61
453

1.3
98.7

28
890

0.002

3.8

1.5‑9.4

82
377

17.9
82.1

10
449

2.2
97.8

92
826

0.001

9.8

5‑19.2

45
414

9.8
90.2

09
450

2
98

54
864

0.001

5.4

2.6‑11.2

62
397

13.5
86.5

05
454

1.1
98.9

67
851

0.001

14.1

5.6‑35.71

76
383

16.6
83.4

06
453

1.3
98.7

82
836

0.001

14.9

6.4‑34.5

32
427

07
93

08
451

1.7
98.3

40
878

0.001

4.2

1.9‑9.2

398
25
25
09

87.1
5.5
5.5
1.9

415
32
10
02

90.4
7
2.2
0.4

813
57
35
11

0.007

Number

Percentage

Number

Percentage

23
241
145
43
07

5
52.5
31.6
9.4
1.5

19
273
130
32
05

240
136
66
17

52.3
29.6
14.4
3.7

150
309

P value<0.05 significant

and morbidity is higher in LPB compared to term births.
Sepsis, hyperbilirubinemia, and RDS were the frequent
morbidities noted.
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The indication for the induction or need for termination
should be reevaluated in the late preterm gestation.
To prevent LPB, identification of the risk factors is
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Table 2: Neonatal complications and late preterm
births
Complications
Hyperbilirubinemia
Hypoglycemia
Fetal growth restriction
Intraventricular hemorrhage
Necrotizing enterocolitis
Patent ductus arteriosus

Total
84
25
44
09
06
11

Percentage
21.9
6.5
11.5
2.3
1.6
2.9

necessary and timing of delivery in each risk factor
should be reassessed in advance before intended
intervention. However, further research is considered
necessary evaluating genitourinary infections leading to
PPROM and spontaneous LPB. Nonevidence‑based LPB
deliveries should be avoided, cutting down unwarranted
induction of labor in late preterm gestation, and close
survey for infections followed by treatment provides a
scope to prevent LPB.
As LPB constitute the majority of preterm births, it is
important to limit late preterm deliveries to clear maternal
or fetal indication for delivery. Screening for patients with
aforementioned risk factors and modification of the same
will further help in better outcome of the pregnancy.
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A morphometric study of femoral
length, anterior neck length, and
neck‑shaft angle in dry femora:
A cross‑sectional study
Prabha Nand Chaudhary, V. S. Shirol, Rajendra D. Virupaxi
Abstract:
BACKGROUND: As the environment plays an important role in the development, the regional
variation of the femur bone is influenced by geographical area, sex, stature, and heredity. In the
present study, measurements on the adult human dry femora have been carried out. The knowledge
of variations in the parameters of dry femora will help the orthopedicians and also assist prosthetists
to design a suitable prosthesis for restoration of normal neck‑shaft angle (NSA) and will also help
forensic anthropologists to determine the sex.
OBJECTIVES: The objectives of this present study is to determine the various parameters including
femoral length, anterior neck length, and NSA of femur among Indian population and to compare
them with the data available in the literature.
MATERIALS AND METHODS: This study was done on 100 adult dry human femora of unknown
age and sex (50 right side and 50 left side), collected from the Department of Anatomy and students
of J. N. Medical College, Belagavi, Karnataka, India.
RESULTS: In the present study, the length of femur ranged from 336 to 485 mm with the mean of
413.15 mm. Length of right femur ranged from 346 to 472 mm with the mean of 409.4 mm and that
of left femur ranged from 336 to 485 mm with the mean of 416.9 mm. The anterior neck length of
femur ranged from 20 to 40 mm with the mean of 28.8 mm. The anterior neck length of right femur
ranged from 20 to 38 mm with a mean of 28.8 mm and that of left femur ranged from 21 to 40 mm
with the mean of 28.8 mm. The NSA ranged from 115° to 140° with the mean of 127.21°. In the right
femur, it ranged from 115° to 137° with the mean of 126.78°, and in the left femur, it ranged from
119° to 140° with the mean of 127.64°.
CONCLUSIONS: There was no comparative difference between the values of right and left sides
for all parameters. The values observed for all three parameters were greater in the Western world
than in the present study, and it was concluded that Western people were taller and heavier than
the average Indians, thus showing the regional variation. Clinically, this study plays an important
role for orthopedicians and prosthetists to build suitable prostheses for Indians.
Keywords:
Anterior neck length, dry femur, femoral length, implant, neck‑shaft angle
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T

he morphometric study of femur bone
serves helpful data to understand
various aspects of clinical disease
conditions, including common site of
fracture, changes in osteoporosis, and
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associated congenital anomalies as well as
medicolegal cases.[1]
The femur or thigh bone is the longest and
the strongest bone in the body. It has a shaft,
upper end and lower end. The upper end
bears a rounded articular head, projecting
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medially upward and slightly forward on its short neck.
The articular rounded head of the femur articulates with
the cup‑shaped fossa of the acetabulum to form the hip
joint. The lower end is more massive, being in the form
of a double knuckle or condyles, articulating with tibial
condyles, and forms the knee joint. Its length is associated
with striding gait and its strength with the weight and
muscular forces which it must withstand. Its shaft is
almost cylindrical in most of its length and bowed with
a forward convexity. The neck of the femur, which is
about 5 cm long, connects the head and the shaft, with
which it forms an angle of about 125°. This arrangement
facilitates the movement of the hip joint and enables the
lower limb to swing clear of the pelvis.[2]

important to be able to assess sex from other parts of the
bone as well.[5]

The neck‑shaft angle (NSA) is formed by the axis of the
neck and long axis of the femoral shaft. The NSA and
angle of inclination are also known as Collo‑diaphyseal
angle (CDA) of femur.[3]

In the present study, we have used 100 (50 right and
50 left sides) adult dry femora of unknown age and
sex collected from the Department of Anatomy and
students of J. N. Medical College, Belagavi, Karnataka,
and studied at J. N. Medical College, Belagavi.
Fractured and remodeled bones were excluded from
the study. All the bones which were fully ossified
belonging to the adult persons were collected for
study. The 100 femora were studied for the following
measurement:
1. The femoral length: With the help of osteometric
board
2. The anterior neck length of femur: With the help of
digital vernier caliper
3. The NSA: With the help of goniometer.

The NSA is based on age, stature, and width of pelvis.
When NSA is more than 135°, it is termed coxa valga.
When the angle is < 120°, it is termed coxa vara. In early
infancy, the NSA is about 150°, in childhood 140°, in adult
about 125°, and in old age about 120°. Hence, as the age
advances, NSA decreases.[4]
The NSA is smaller in female because of the wider pelvic
and greater obliquity of the shaft of the femur.[5]
The operations on the upper end of the femur are one
of the most common orthopedic surgical practices
which are conducted for the restoration of normal
morphology as well as to remove pathology of femur.
The anthropometric parameters of the Western region
are comparatively different from Indians because the
proximal end of femur varies in different ethnic groups
with respect to their build, physique, habits, and genetic
makeup. The diagnosis and treatment of proximal ends of
femoral fracture depend on good knowledge of the angle
of inclination. The bony markers like upper end of femur
such as the head and neck of femur play an immense
role in determination of femoral length, and therefore,
femoral length and stature are of anthropological and
forensic significance.[4]
The human bones play an important role for identification
of sex in anthropological and medicolegal cases.
A nonmetrical (morphological) method such as the visual
inspection of bone morphology is completely based on
the ability and experience of an observer for identification
of sex. When entire bones of human are available, the
identification of sex becomes comparatively easy. The
skull and pelvis are the most reliable bones for this
purpose. However, one does not always have a complete
pelvis or skull in medicolegal cases, and therefore, it is
332

The Westerners and Indians have variable anthropometric
measurements for normal upper end of femora.[6]
The present study is being undertaken as there is a need
for more knowledge about morphometric variations of
femoral length, anterior neck length, and NSA of femur
bones. Therefore, the present study provides a guideline
to orthopedic surgeons and biomedical engineers for the
manufacture of suitable implants (prosthesis) for Indians.

Materials and Methods

The femoral length is the length of maximum vertical
distance between upper end of the head of femur and
lowest point on femoral condyles. The anterior length
of femoral neck is the distance between the base of the
head and intertrochanteric line at the junction of the front
of the neck with shaft. The NSA is formed by the axis of
the neck with the axis of the shaft. The axis of the neck
and axis of the shaft were measured, respectively, as the
line joining the two center points on anterior surface of
the neck and line joining the two center point on anterior
surface of shaft. Figure 1 shows femoral length, Figure 2
anterior neck length, and Figure 3 NSA.

Result and Discussion
In the present study, the mean NSA of right femur was
126.78°, and in the left side femur, it was 127.64°. It was
also observed that NSA of right femur ranged from
115° to 137° and that of left femur ranged from 119°
to 140° [Table 1]. Our study results are in agreement
with the studies of Issac B et al. (2015), from Vellore,
India and Khaleel N et al. (2014), Tirupati, India. The
values obtained from the studies by Gujar S et al. (2013),
from Gujarat, India, Khan SM et al. (2014), Davangere,
India, and De Sousa EB et al. (2010), Brazil, were greater
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than the values obtained from Belagavi in the present
study. Hence, it indicates that the values are different
in different regions of India which shows the regional
variations. From the present study, it was reported

that there was no significant difference between right
and left femur. Hence, values obtained from a present
study of NSA provide useful guidelines to prosthetists
and orthopedic surgeons to construct suitable implants
[Tables 2-4].

Conclusions
In the present study, the mean femoral length was
409.4 mm on right side and 416.9 mm on left side. The
Table 1: Results showing all the parameters of femur
on both sides
Parameters

Figure 1: Femoral length

Femoral
length
Total
Right
Left
Anterior
neck length
Total
Right
Left
Neck‑shaft
angle
Total
Right
Left

n

Mean

Range

SD

Coefficient
variation (%)

100 413.15 mm 336‑485 mm 30.55
50 409.4 mm 346‑472 mm 31.8
50 416.9 mm 336‑485 mm 29.3

7.39
7.76
7.02

100
50
50

28.8 mm
28.8 mm
28.8 mm

20‑40 mm
20‑38 mm
21‑40 mm

3.65
3.3
4.0

12.67
11.45
13.88

100
50
50

127.21
126.78
127.64

115°‑140°
115°‑137°
119°‑140°

4.37
4.52
4.17

3.42
3.57
3.27

SD: Standard deviation

Table 2: Comparison of mean femoral length in
different regions on right and left sides

Figure 2: Anterior neck length

Authors/place
Gujar et al. (2013), Gujarat
Khan et al. (2014), Davangere
Dhivya et al. (2015), Chennai
Timonov et al. (2014), Bulgaria
Khaleel et al. (2013), Tirupati
Pandya et al. (2011), Gujarat
Bhosale et al. (2013), Ahmednagar
Ozandac et al. (2015), Turkey
Issac et al. (2015), Vellore
Present study, Belagavi

Right (mm)
439.9
446.6
412.9
461.7
435.1
451.8
450.8
429.5
434.9
409.4

Left (mm)
436.5
445.8
488.8
441.7
440.1
533.3
452.3
431.3
435.3
416.9

Table 3: Comparison of mean anterior neck length of
femur in different regions on right and left sides

Figure 3: Neck‑shaft angle

Authors/place
Gujar et al. (2013), Gujarat
Khan et al. (2014), Davangere
Dhivya et al. (2015), Chennai
Issac et al. (1997), Vellore
De Sousa et al. (2010), Brazil
Ossario et al. (2009), Chile
Ozandac et al. (2015), Turkey
Present study, Belagavi

Right side (mm)
34.5
36.1
29.8
28.6
30.1
35.0
22.2
28.8
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Left side (mm)
34.2
36.4
31.6
28.1
30.5
36.4
22.5
28.8
333

[Downloaded free from http://www.ijournalhs.org on Saturday, September 12, 2020, IP: 112.133.237.7]
Chaudhary, et al.: A morphometric study of femoral length, anterior neck length, and neck‑shaft angle in dry femora: A cross‑sectional study

Table 4: Comparison of mean neck‑shaft angle of
femur in different regions on right and left sides
Authors/place
Gujar et al. (2013), Gujarat
Khan et al. (2014), Davangere
Dhivya et al. (2015), Chennai
Issac et al. (2015), Vellore
De Sousa et al. (2010), Brazil
Osorio et al. (2009), Chile
Khaleel et al. (2014), Tirupati
Verma et al. (2016), Kota, Rajasthan
Ozandac et al. (2015), Turkey
Present study, Belagavi

Right (mm)
136.0°
137.3°
132.6°
126.5°
132.1°
124.3°
124.4°
125.1°
121.1°
126.78°

Left (mm)
136.6°
136.9°
135.0°
126.9°
131.8°
123.9°
126.3°
124.7°
122.2°
127.64°

mean anterior neck length was 28.8 mm on right side
and 28.8 mm on left side. The mean NSA of femur was
126.78° on right side and 127.64° on left side. There was
no significant difference between right and left femur
bones. The result of the present study shows that the
dimensions of Indian femora vary from that of the
Western population. Therefore, this study will help the
biomechanical engineers to design suitable implants for
Indians. The limitation of this study has been a small
sample size. Hence, a study with a larger sample size
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is needed. Gender and age of the bones have not been
taken into account in the present study.
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Abstract:
INTRODUCTION: Administration of local anesthetic into the wound before incision has been found
to reduce postoperative pain following laparoscopic surgery. Levobupivacaine and ropivacaine which
are less cardiotoxic and neurotoxic than bupivacaine are being used for local infiltration.
OBJECTIVE: To compare the efficacy of preincisional port site infiltration of 0.5% levobupivacaine versus
0.5% ropivacaine for postoperative pain relief in patients undergoing laparoscopic appendicectomy.
METHODOLOGY: By computer‑generated randomization table, sixty adult patients undergoing
elective laparoscopic appendicectomy under general anesthesia were divided into two groups.
Group 1 patients received 14 mL of 0.5% levobupivacaine preincisional port site infiltration and
Group 2 patients received 14 mL of 0.5% ropivacaine preincisional port site infiltration, 6 mL at
the umbilical port, and 4 mL at each working port. In the postoperative period, anesthesia resident
blinded to the drug used assessed for postoperative pain at 0, 1, 2, 3, 4, 5, 6, 10, 14, 18, and 24 h
using visual analog scale (VAS) pain scale. If VAS >3 rescue analgesia in the form of injection
tramadol 2 mg/kg intravenous (IV) was given. Time of first rescue analgesia as well as total opioid
consumption at the end of 24 h was noted.
RESULTS: The mean VAS scores were comparable in both the groups at different time intervals
postoperatively (P > 0.05). The total amount of rescue analgesic consumed over 24 h in the
form of injection. Tramadol IV was 126 ± 14.76 in Group 1 and 122 ± 12.77 in Group 2 and was
comparable (P = 0.641).
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CONCLUSION: Preincisional port site infiltration with both 0.5% levobupivacaine and 0.5%
ropivacaine is equally effective in providing pain relief.
Keywords:
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preincisional port site infiltration

Introduction

I

t is well known that laparoscopic surgeries
cause less postoperative pain, allow
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early ambulation and discharge, than open
surgeries.[1‑3] However, laparoscopic surgery
is not completely pain free.
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Administration of local anesthetic (LA) into the wound
before incision (preemptive analgesia) has been found to
reduce postoperative pain in laparoscopic surgeries.[4,5]
Bupivacaine is a commonly used LA for local infiltration
but is associated with cardiovascular and neurotoxicity.[4]
To overcome this shortcoming, levobupivacaine and
ropivacaine which are less cardiotoxic and neurotoxic
when compared to bupivacaine are being used in
regional anesthesia.[6,7] However, very few studies have
compared levobupivacaine and ropivacaine.

Methodology
The present study, a 1‑year double‑blind randomized
controlled trial, was conducted at a tertiary care hospital
on patients undergoing laparoscopic appendicectomy
under general anesthesia between January 2015 and
December 2015.
A total of sixty patients were included in the study, thirty
in each group.

Inclusion criteria

The inclusion criteria were as follows:
1. American Society of Anesthesiologists (ASA)
Grade I and II
2. Age between 18 and 60 years
3. Patients undergoing laparoscopic appendicectomy
under general anesthesia.

Exclusion criteria

The exclusion criteria were as follows:
1. Patients not willing to give consent
2. Patients with known allergic reactions to LAs
3. Patients in whom time from port site infiltration to
endotracheal extubation is more than 2 h.
After obtaining approval from the Ethical Committee
and written informed consent from patients satisfying
inclusion and exclusion criteria, sixty adult patients
undergoing elective laparoscopic appendectomy were
included in the study.
A thorough preanesthetic evaluation was done.
Investigations such as complete blood count, random blood
sugar, blood urea, and serum creatinine were advised.
Chest radiography and electrocardiography (ECG) were
advised if the patient was more than 40 years of age.
Patients were advised overnight fasting, and procedure
was explained. Patients were divided into two groups
by computer‑generated randomization table, Group 1
and Group 2.
Under strict aseptic precaution, 18‑ or 20‑gauge
intravenous (IV) cannula was secured. The patient was
shifted into the operation theatre (OT), and standard

monitors such as pulse oximeter, noninvasive blood
pressure, and ECG were connected. Intraoperative
vital parameters were recorded and maintained within
normal limits.
Following preoxygenation, the patient was premedicated
with injection glycopyrrolate 0.005 mg/kg IV, injection
midazolam 0.05 mg/kg IV, and injection pentazocine
0.5 mg/kg. Induction of anesthesia was done with
injection thiopentone sodium 5 mg/kg IV sufficient
to obtund the eyelash reflex, followed by injection
vecuronium 0.1 mg/kg IV. Tracheal intubation was
performed by an experienced anesthesiologist with an
appropriate‑sized endotracheal tube. Immediately, after
intubation, cuff of the endotracheal tube was filled with
a volume of room air required to prevent a palpable air
leak. Anesthesia was maintained with 0.5 MAC halothane
and vecuronium and supplemented with oxygen 33%
in nitrous oxide. Intracuff pressure was maintained
throughout the procedure to prevent palpable air leak.
The patient was painted with povidone iodine and surgical
spirit sequentially. Parts draped. Study drug was prepared
in identical 20 mL syringes by an anesthesia resident
containing 14 mL of the study drug. An anesthesiologist
who is blinded to the study drug infiltrated the drug at
the port site before the ports were inserted, 6 mL at the
umbilical port and 4 mL at each working port under strict
aseptic precautions. Laparoscopic appendectomy was
done according to standard protocol, by a well‑trained
surgical team. Intraoperative vitals recorded. Residual
neuromuscular relaxation with vecuronium was
antagonized with injection neostigmine IV (0.05 mg/kg
body weight) and injection glycopyrrolate IV (0.01 mg/
kg body weight) on completion of surgery.
In the postoperative period, anesthesia resident blinded
to the drug used assessed for postoperative pain at 0,
1, 2, 3, 4, 5, 6, 10, 14, 18, and 24 h using visual analog
scale (VAS) pain scale. If VAS >3 rescue analgesia in
the form of injection tramadol 2 mg/kg was given.
Total opioid consumption at the end of 24 h was noted.
Adverse effects if any of LAs as well opioids were noted.

Statistical analysis

The data were entered into the Microsoft Excel
spreadsheet. The data were analyzed using SPSS
statistical software version 20.0 (IBM Corp. Released
2013. IBM SPSS Statistics for Windows, Version
22.0. Armonk, NY: IBM Corp.). Student’s unpaired
t‑test was used to compare quantitative variables
in both groups, and the qualitative variables were
compared using student’s paired t‑test for each group
independently. The categorical data are compared using
Chi‑square test. Nonparametric data were analyzed
using Mann–Whitney Test. All data were expressed as
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mean ± standard deviation. A probability (“P” value)
of ≤0.05 at 95% confidence interval was considered as
statistically significant.

Results
In our study, we found no statistically significant
difference between Group 1 and Group 2 with regard to
mean age (38.1 ± 10.44 and 36.9 ± 11.54 years, respectively;
P = 0.650), mean weight (63.2 ± 7.70 and 61.7 ± 6.02 kg,
respectively; P = 0.415), mean height (163.1 ± 7.13 and
162.5 ± 7.81 cm, respectively; P = 0.783) [Table 1],
percentage of male and female [Table 2] ASA physical
Status I (70% and 73.33% patients, respectively), and ASA
Grade II (30% and 26.66% patients, respectively) [Table 3].
In our study, the mean VAS score at 0th h postoperatively
was 1.56 ± 1.91 in Group 1 and 1.56 ± 2.07 in Group 2
and was comparable (P = 0.837).
The mean VAS score at 1st h postoperatively decreased
to 1.1 ± 1.18 in Group 1 and 0.83 ± 1.01 in Group 2
and was comparable (P = 0.424). The mean VAS score
further decreased and at 6th h postoperatively was
0.53 ± 0.73 in Group 1 and 0.7 ± 0.95 in Group 2 and was
comparable (P = 0.661). The mean VAS score further
decreased to 0.1 + 0.31 in Group 1 and 0.2 ± 0.41 in Group 2,
24th h postoperatively and was comparable (P = 0.282).
Hence, the mean VAS scores were comparable in both
the groups [Table 4 and Graph 1].

In our study, five patients out of thirty in Group 1 and
six patients out of thirty in Group 2 required rescue
analgesia. The number of patients who required rescue
analgesia was comparable in both the groups (P = 0.843).
The maximum VAS score recorded was 6 in both the
groups and was identical [Table 5 and Graph 2].
In our study, the total amount of rescue analgesic
consumed over 24 h in the form of injection tramadol IV
Table 1: Mean age, weight, and height
Group 1
Mean
Age( years )
Weight (kgs)
Height (cms)

38.1
63.2
163.1

P

Group 2

Standard
Deviation
10.44
7.70
7.13

Mean
36.9
61.7
162.5

Standard
Deviation
11.54
6.02
7.81

0.650
0.415
0.783

Table 2: Percentage of male and female
Group 1
Male
Female
Total

Number
15
15
30

Group 2

Percent
50
50
100

Number
14
16
30

Percent
47
53
100

Table 3: American Society of Anesthesiologist
physical status
Group 1
ASA Grade I
ASA Grade II
Total

Number
21
9
30

Group 2

Percent
70
30
100

Number
22
8
30

Percent
73.33
26.66
100

10

Table 4: Comparison of mean visual analog scale
score

9
8
7

Post operative time
Group 1
Group 2

VAS score

6
5
4
3

0 hours
1st hour
2nd hour
3rd hour
4th hour
5th hour
6th hour
10th hour
14th hour
18th hour
24th hour

Group 1
Mean
1.56
1.1
0.77
0.63
0.53
0.53
0.53
0.73
0.53
0.27
0.1

SD
1.91
1.18
1.01
0.85
0.73
0.73
0.73
0.87
0.73
0.45
0.31

P

Group 2
Mean
1.56
0.83
0.73
0.7
0.67
0.63
0.7
0.83
0.57
0.33
0.2

SD
2.07
1.01
0.94
0.91
0.84
0.81
0.95
0.98
0.73
0.55
0.41

0.837
0.424
0.947
0.843
0.604
0.676
0.661
0.785
0.827
0.720
0.282

2

Table 5: Total number of patients requiring rescue
analgesia

1
0

Rescue analgesia
0 hours 1st 2 nd 3 rd 4 th 5 th 6 th 10 th 14 th 18 th 24 th
hour hour hour hour hour hour hour hour hour hour
Post operative time in hours

Graph 1: Comparison of mean visual analog scale score
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Yes
No
Total

Group 1
Number
5
25
30

Percent
16.66
83.33
100

Group 2
Number
6
24
30

Percent
20
80
100
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was 126 ± 14.76 in Group 1 and 122 ± 12.77 in Group 2
and was comparable (P = 0.641) [Table 6 and Graph 3].
In our study, the total duration of surgery was
99.83 ± 8.42 in Group 1 and 97.46 ± 8.25 in Group 2
and was comparable in both the groups (P = 0.276)
[Table 7 and Graph 4].

Liu et al. studied the effect of port site infiltration with
LAs (ropivacaine vs. placebo) on postoperative pain
following laparoscopic cholecystectomy. They used
6 mL of LA at umbilical port and epigastric port and

Discussion
Acute appendicitis is the common gastrointestinal
emergency encountered in adults. As compared to open
techniques, laparoscopic surgeries involving multiple
small incisions results in less postoperative pain, faster
recovery, and early discharge from the hospital which
enables early resumption of routine activities by the
patient.[8‑10]
However, laparoscopic surgeries are not pain free.
Pain after laparoscopic surgeries results from port
site incision, stretching of the parietal peritoneum,
peritoneal inflammation, and phrenic nerve irritation
caused by residual carbon dioxide in the peritoneal
cavity.[11] Various modalities have been tried to achieve
postoperative pain relief following laparoscopic
surgery. These include port site infiltration with LAs,
intraperitoneal instillation of LAs, parenteral opioids,
and nonsteroidal anti‑inflammatory drugs (NSAIDs).[12,13]
Incision for operative ports is the most common cause
for postoperative pain following laparoscopic surgery.
Hence, preemptive port site infiltration with LA is an
effective means of reducing postoperative pain following
laparoscopic appendectomy.[14] Port site infiltration has
been found to be useful in reducing opioid requirement
in the postoperative period following laparoscopic
surgery.[15,16] This modality of analgesia is cost effective,
with least systemic side effects and convenient compared
to other modalities.[16]

Graph 2: Total number of patients requiring rescue analgesia

Graph 3: Total analgesic consumed in 24 h

Concept of preemptive analgesia is based on the
hypothesis that the most effective way to eliminate or
reduce postoperative pain is to prevent nociceptive input
from afferent stimuli to the central nervous system (CNS),
hence preventing CNS hyperexcitability.[14]
Table 6: Total analgesic consumed in 24 hrs
Group 1

Group 2

Mean Standard Mean Standard
P
Deviation
Deviation
Inj. Tramadol 2mg/kg 126
14.76
122
12.77
0.641

Table 7: Comparison of mean duration of surgery
Group 1
Mean duration of surgery

Mean
99.83

SD
8.42

Group 2
Mean
97.46

SD
8.25

Graph 4: Comparison of mean duration of surgery
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4 mL at each working port. The study concluded that
port site infiltration with LA is an effective method
of reducing postoperative pain. Several other studies
have also used the same amount of LA for port site
infiltration. [6] Hence, in our study, we have used
6 mL and 4 mL of LA at umbilical and working port,
respectively.
In our study, the mean VAS score was <3 and was
comparable (P > 0.05) at all the recorded time intervals
in both the groups. Hence, both levobupivacaine
and ropivacaine were found to be equally effective
in providing postoperative analgesia following
laparoscopic appendicectomy.
Out of thirty patients in each group, five patients in
Group 1 and six patients in Group 2 recorded VAS
score >3 and required rescue analgesia. Maximum
VAS score recorded in Group 1 was 6 and in Group 2
was also 6. When compared statistically, the difference
was not found to be significant (P = 0.843). The
maximum VAS score was recorded at 0 h in both
Group 1 and Group 2. All patients who required
rescue analgesia required it at 0 h, i.e., immediate
postoperative. However, in these patients, the second
dose of rescue analgesia was not required. Hence, in
our study, preemptive port site infiltration with both
levobupivacaine and ropivacaine was found to be
effective in preventing postoperative pain following
laparoscopic appendicectomy. Between the two drugs,
there was no distinct advantage of either.
In a study, Cervini et al. studied the effect of preemptive
infiltration with 0.5% bupivacaine on parenteral narcotic
requirement in the postoperative period following
laparoscopic appendicectomy. They concluded that
preemptive infiltration with bupivacaine decreased the
need for postoperative parenteral narcotics following
laparoscopic appendicectomy.[17]
Ingelmo et al. found that in children receiving one
minimum alveolar anesthetic concentration of
sevoflurane, there were no significant differences in the
ED50 for caudal levobupivacaine and ropivacaine. They
concluded by saying that that caudal levobupivacaine
and ropivacaine have a similar potency.[18] Hence, we
compared 0.5% levobupivacaine and 0.5% ropivacaine
which have been found to be equipotent. Ropivacaine
0.5% showed similar characteristics as levobupivacaine
0.5% when used in axillary, interscalene, sciatic, or
combined femoral and sciatic nerve block.[8,9,19-21]
In another study done by Goldstein et al., for prevention of
postoperative pain in patients undergoing laparoscopic
gynecologic surgeries, a total of 180 patients were
randomly assigned into three groups to receive an
260

intraperitoneal instillation of 20 mL of either bupivacaine
0.5% (Group B), ropivacaine 0.75% (Group R), or
saline (Group S) at the end of surgery. The morphine
consumption in Group R was significantly less than
in Group B and Group S.[20] Ropivacaine 0.5% showed
similar characteristics as levobupivacaine 0.5% when
used in axillary, interscalene, sciatic, or combined
femoral and sciatic nerve block.[8,9,21]
With the expanding role of ambulatory and minimally
invasive surgery, the need to facilitate an earlier discharge
improving postoperative discomfort related to pain due
to surgery and repeated intramuscular/IV analgesia has
become an increasingly important issue. The present study
showed that single time preincisional port site infiltration
with both 0.5% levobupivacaine and 0.5% ropivacaine
in patients undergoing laparoscopic appendectomy is
equally effective in terms of postoperative pain relief
and decreases the need of analgesics such as opioids or
NSAIDs with minimal discomfort and adverse effects.
Thus reduces need for hospital stay just for analgesia
postoperatively while the patient resumes daily routine
activities early. However, large multicentric studies are
required to confirm these findings. Further research
with lower concentrations of LAs can be undertaken to
decrease the dose of LA used.

Conclusion
Preincisional port site infiltration with both 0.5%
levobupivacaine and 0.5% ropivacaine is equally
effective in providing postoperative pain relief in patients
undergoing elective laparoscopic appendectomy.
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BACKGROUND: The right atrioventricular orifice is guarded by a complex called as tricuspid valve
complex. The complex consists of atrioventricular orifice, annulus, leaflets, chordae tendineae, and
papillary muscles. The right atrioventricular orifice passes the blood to the right ventricle in one‑way
direction, and this orifice is guarded by valve called as tricuspid valve. Tricuspid valve prevents the
back flow of blood into the right atrium.
MATERIALS AND METHODS: This study was done on thirty human cadavers, which included 15 male
and 15 female cadavers belonging to age group ranging from 50 to 70 years. Diameter of tricuspid valve
was recorded using cardiac sizer and circumference of tricuspid valve was calculated by formula c = πd.
RESULTS: The average diameter of tricuspid valve in males was 26.06 ± 2.49 mm and in females
was 24.33 ± 1.75 mm. The average circumference of tricuspid valve in males was 80.8 ± 7.72 mm
and in females was 75.4 ± 5.45 mm.
CONCLUSION: Clinically, during the replacement surgery of the tricuspid valve, surgeons are in need
of actual circumference and diameter of tricuspid valve. Hence, the main objectives of this study are
to measure the diameter and circumference of the tricuspid valve which will be helpful for cardiac
surgeons, invasive cardiologists, and for preparation of synthetic (prosthetics) valve.
Keywords:
Cadaver, circumference, diameter, parameter, tricuspid valve
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eart is a fibromuscular, conical hollow
organ covered by the pericardium and
located in middle mediastinum. Heart is
having four chambers both right and left atria
and ventricles. Right atrium communicates
with right ventricle through the tricuspid
valve and left atrium communicates with
left ventricle through the mitral valve. The
right atrioventricular orifice is guarded by a
complex called as tricuspid valve complex.
The complex consists of atrioventricular
orifice, annulus, leaflets, chordae tendineae,
and papillary muscles.[1]
The right atrioventricular orifice passes
the blood to the right ventricle in one‑way
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

direction, and this orifice is guarded by
valve called as tricuspid valve. Tricuspid
valve prevents the backflow of blood into
the right atrium.[2]

Materials and Methods
This study was done on thirty human
cadavers, which included 15 male and
15 female cadavers belonging to age group
ranging from 50 to 70 years.
The following parameters were recorded:
1. Diameter of tricuspid valve
• Diameter was recorded using cardiac
sizer [Figure 1].
2. Circumference of tricuspid valve
• Circumference was calculated by
formula c = πd
How to cite this article: Premkumar S, Desai SP,
Virupaxi RD. A cadaveric study: “Measurements
of tricuspid valve using cardiac sizer in the North
Karnataka Region”. Indian J Health Sci Biomed Res
2017;10:314-6.
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Table 1: Results showing the mean parameters of tricuspid valve in males and females
Parameters
DTV
CTV

Mean±SD
Male
26.06±2.49
80.8±7.72

Female
24.33±1.75
75.4±5.45

t‑test

df

P

95% CI for mean difference

2.201
2.201

28
28

0.036+
0.036+

0.12-3.3
0.37-10.4

*P<0.05 is considered as significant. SD: Standard deviation, CI: Confidence interval, CTV: Circumference of tricuspid valve, DTV: Diameter of tricuspid valve

Table 2: Comparative study of mean tricuspid valve
diameter in different regions in males and females
Authors/place

Diameter (mm)
Males
38.0±4.0

Method of study

Females
33.2±3.3 Dissection

Westaby et al.,[4]
Birmingham
Seccombe et al.,[5]
39.2
34.7
Dissection
Minnesota
Dwivedi et al.,[6] UK
31.5
30.1
Echocardiography
In the present study
26.06±2.49 24.33±1.75 Cardiac sizer after
(2017), North Karnataka
dissecting

Results
It was observed that the diameter and circumference were
greater in males when compared to those of females. In
both sexes, circumference was larger than the diameter
of tricuspid valve, which was statistically significant.
The average diameter of tricuspid valve in males was
26.06 ± 2.49 mm and 24.33 ± 1.75 mm in females, and the
average circumference of tricuspid valve in males was
80.8 ± 7.72 mm and 75.4 ± 5.45 mm in females [Table 1].

Discussion

Figure 1: Method of measuring diameter of tricuspid valve

The values obtained for males and females in Western
countries that is studies done by Silver et al.,[7] Canada,
Westaby et al.,[4] Birmingham, Kocak et al.,[8] Turkey, were
greater than the present study done in North Karnataka,
India. Hence, it indicates that the values are different in
different countries, which shows the regional variations.

In Indian population, few studies on tricuspid valve are
available. The dimensions obtained from the autopsy
data of normal tricuspid valve can be baseline data for
cardiac surgeons.[3]

In India, when compared South Karnataka with
North Karnataka, the study done by Kalyani et al.,[3]
Kolar (South) Karnataka, shows that the circumference
of tricuspid valve in males and females is greater than
the present study done at North Karnataka.

The cadaveric study of tricuspid valve in different
regions will help to determine the regional variations
of tricuspid valve and will help to construct the suitable
prostheses for the given population.

From the above study, it is concluded that the
circumference of tricuspid valve is more in males than
in females  Table 3.

In the present study, the diameter of tricuspid valve
was 26.06 ± 2.49 mm in males and 24.33 ± 1.75 mm in
females. The values obtained for males and females in
Western countries that is studies done by Westaby et al.,[4]
Birmingham, Seccombe et al.,[5] Minnesota, and Dwivedi
et al.,[6] the UK, were greater than the present study done
in North Karnataka, India. Hence, it indicates that the
values are different in different countries, which shows
the regional variations [Table 2].
From the above study, it is concluded that the tricuspid
valve diameter is more in males than in females.
In the present study, the circumference of tricuspid valve
was 80.0 ± 7.72 mm in males and 75.4 ± 5.45 mm in females.

A comparative study between Westaby et al.,
Birmingham and the present study done in North
Karnataka (India) among the two parameters

The study done by Westaby et al.[4] conducted a study
on adult human valve dimensions and their surgical
significance, from the autopsy records of the specialized
center for research in ischemic heart disease at the
University of Alabama in Birmingham. They selected
160 human adult hearts. There were 49 women and 111
men and their ages ranged from 16 to 83 years. Patients
with primary valve diseases were excluded from the
study. Sixteen out of 49 women and 47 out of 111 men
had congestive cardiac failure. Soon after the death of the
patients, the hearts were obtained and fixed with 10% of
formalin and were examined. The circumference of the
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Table 3: Comparative study of mean tricuspid valve circumference in different regions in males and females
Authors/place

Circumference (mm)

Silver et al.,[7] Canada
Westaby et al.,[4] Birmingham
Kocak et al.,[8] Turkey
Kalyani et al.,[3] Kolar, Karnataka, India
In the present study (2017), North Karnataka

Males
114±11
119.5±12.6
124±11
107.5±10.6
80.0±7.72

Diameter (mm)
Males
38.0±4.0

Females
33.2±3.3

Circumference (mm)
Males
Females
119.5±12.6 104±10.6

Westaby et al.,[4]
Birmingham
In the present
26.06±2.49 24.33±1.75 80.0±7.72 75.4±5.45
study (2017), North
Karnataka, India

tricuspid valve was measured by opening the valve ring,
laying it flat, and measuring to the nearest millimeter with
a ruler. The circumference of tricuspid valve was then used
to calculate diameter. They found the dimensions of the
tricuspid valve in patients without congestive heart failure
and found that the tricuspid valve diameter for males was
38.0 ± 4.0 mm and females was 33.2 ± 3.3 mm and overall
diameter was 36.4 ± 4.4 mm. The circumference for males
was 11.95 ± 1.26 cm (119.5 ± 12.6 mm) and for females was
10.40 ± 1.06 cm (104 ± 10.6 mm) and overall circumference
was 11.63 ± 1.39 cm (116.3 ± 13.9 mm). They also found
the dimensions of the tricuspid valve in patients with
congestive heart failure and found that the tricuspid valve
diameter for males was 39.7 ± 4.6 mm and females was
36.4 ± 3.6 mm and overall diameter was 38.9 ± 4.6 mm.
The circumference for males was 12.48 ± 1.44 cm and for
females was 11.46 ± 1.14 cm and overall circumference
was 12.22 ± 1.43 cm.[4]
In the present study done in North Karnataka, the
mean diameter of tricuspid valve was 26.06 ± 2.49 mm
in males and 24.33 ± 1.75 mm in females and the mean
circumference of tricuspid valve was 80.0 ± 7.72 mm in
males and 75.4 ± 5.45 mm in females [Table 4].
From the above data, it is concluded that the mean
diameter and circumference of tricuspid valve in males
and females in the Western world are greater than the
present study done in North Karnataka, India. Hence,
it indicates that the values are different in different
countries, which shows the regional variations.

316

Dissection
Dissection
Dissection
Dissection
Cardiac sizer after dissecting

Conclusion

Table 4: Comparative study of mean values of
parameters among Western region and India
Authors/place

Method of study

Females
108±13
104±10.6
118±13
104±5.65
75.4±5.45

Clinically, during the replacement surgery of the tricuspid
valve, surgeons are in need of actual circumference and
diameter of tricuspid valve. Hence, the main objectives of
this study are to measure the diameter and circumference
of the tricuspid valve which will be helpful for cardiac
surgeons, invasive cardiologists, and for preparation of
synthetic (prosthetics) valve.
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The biotechnotogy sectcr of tndia

,sona

Biotechnology,Higher

growJh

.* riense growth potential,
will contin ue lo play a
,, :rificant role as an innovative
ma nufacturing hub. lt is
; -; of ihe most significant sectors
in enhancing lndia,s
.;i,,:*al profile as well as conti.ibuti
ng to the growth of the
r.;ror?y (Chaturvedi, 2OO2). g iotechnotogy,
glo bally
,mognized

as a rapidly eme rgi'rg and far-rea
ching

,:i:rn0lOgy, is aptly described as the ,tech
nology of hope,

:',' iis promising of health, food,
and environmental
r-siainability (Lee and Bozeman 2005).
,
The recent and
:,:niinuing advances in life sciences
clearly

unfold

a
i:*nario energized and d riven by the new
toois of
;- ::echnology.

There are a large number of therapeutic

: :rech drugs and vaccin es that are
currently bein g
::rketed, accounting for
a USS40 biliion marker an
d

-.:i:efitin3 oyer a hundred million people
wortdwide (Naik
5. Li and Zhu,2010). ln addttion
to th ese, there are a
a;3e number of agri-biotech and industrial
biotech products

.

iiei

have enormously helped humanki nd.
The lndian

;,ciechnclogy sector is gainingglobal
vis ibility and is being
.:atked fcr emerging investment opportunities
(Arafat and
,hieem, 2017). Added to this is
a decreasing appetite for
's< capiial in developed
cou ntries, yrhich has led to a
:,:ciine in the biotechnology sector
in these regions, where
,,rvival lrfelines are being provided by
the lower cost
"*search envifons of the
d evelop ing world such as lndia
',

iip:ilwww. israelbusiness. org)

through entrance examinations conduct;;

,lnabiing rechnology that can
revolutioniie healthcare.

;;riculture, industrial processing, and
environ*"rra,
i::stainability (Khandekar et al., 2A17).
The lndian
: riechnology sector has, over the last two
decades, taken
i:ape through a number of scattered
and sporadic

:cademic and industrial initiatives (http:/iwww.hfsp.org).
tirne ic now ripe to integrate these efforts
through a

-re

agmatic National Biotechnology Development
Strategy.
imperative that the principar architecis
of this sector
:'ong with other key stakehoiders play
a concerted role in
::rmulating such a strategy.
This is to ensure that lve not
:niy buiid on the existing platform but
also
:,r

: is

expand the

;ase to create global leadership in biotechnology
by

inleashing the full potential of ail that
lndia has to offer
http:l/gcgh grandch aitenges.org).
"

2.1. Higher Education

There are several

undergraduate courses like B.Sc.,
0,E. and B. Iech., and postgraduate courses
like M.Sc,
i'n{. Tech available in India in
biotechnology. For B.Sc,,

8.E. and.B.Iech, courses, the minimum
{ualification is

ilil;

concerned universities. JEE is conducted,by
llTs for
admission into B.E. and B.Tech
courses. There are

separate entrance examinations
at nationai and state level.

For postgraduate courses, all science,

technology, and medicine graduates
are "ngin*rnn;,
eligible. The

selection to these courses is also
ef one

througi;";rr;;;

examinations conducted by the noncerned
institutions.
At the postgraduate ievelthere are
specializations in the
fields of agriculture,.animal husbandry
*t"*an7, ;;;;;

and bio-medictne. There are also
advanced courses such
Ph.D. and post-doctoral research
in biotJnology (http;/

/www. highereducationinindia.com).

rn*"i,

ii

riilil

has seen the advent of as well as
"r
ihe necessity
for a new
kncwledge-driven society. and a significant
teap in higher
education. Higher education g*nuLtty
refers to tne
of ecjucation offered at univerJities,
ac;d;i;;,

;;;"

tlvet \

seminaries, institutes of technology,
and certain other

col leg iate-ievel institutions,
su ch Js

vo*ili;;;l;,

*t"rrning rn j
career colleges, that confer acaCemic
degrees or
professional certifications.
Higher education is ihe most
trade schools, distance education iearning,

fundamental constituent and requires
careiut attenti;";;;
evaluation to foresee prospective
ou,tcornes in a given

country.

For a country like lndia, biotechnology
is a powerful

.

10+2 with science. Selection in
these courses is done

lt is indeed a reward for citizens

_ it ;;r;;

knowledge a nd respect, makes
arr individr.:al self-assured
and pi'ovides a career. Higher edr.rcatibn
is for human
capitaltheory making an effective
toolto Oevltop science
and technological capabilities
thaf are ,*quir"O fo,, gooJ
standard of living in a,gtobal knowtedge
economy (Ding
and Zeng, ZA1q. Furthermore,
the colmentr on, 1.,1U1.,u,

education are tweeted by many
ttrint

tant<O

emphasized on the quality of higher
education.

who have

Manyofourhighereducation institutionsaresimply

not up to the mark, Too many
of them have not kept abreast
with the changes that have taken prace
in the woiio arounJ
us,.stili producing graduates
in suhjects that the job market

no longer requires. Not one lndian
unir"r.ity toOry

rinrr*

in top 200 universitres of the
world, ,, point.O o-ut ny
Dr Manmohan Singh former prime
rvini.i.roiinoia
Today, 201 3).

(lndia

rt is projected that by 2030
rndia wi* be amongst the
youngest nations in the world
with nearly 140 mjllion people
in the collegegoing age group,
one in every four graduates

in the world will be

a product of the in;ia; education
systern (Times of tndia. 2fr14),
$0 per cent of the youth
would be in the higher education
sysiem, at teast 23 lndian

Produttivity e Vol. 59, No. 3, October_Decembet
2A1T
301

V,

i

f
}

I

bi,llion

education

monitored

E(t,
in the flelds of
We need

learning.

is this m

risk that

ensugh
i,

in:rJfidia,

for
of
poses

a

ld the

.

t*,.

and the

(|ABI, the

to

nstitute,of Bioinlorrnatics

IBAB), the Genlre lor Human
Biotechnology Finishing Schools.

ll

iS, to,

nath;

I

2,2. Growth
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Biotech Industry: Markef Magnttude

try,to:,go
XS'th€V

billion in the linancial Year 2016

faetdrs su0h as growing demand,

IS

lndian

The market

been on individual

IN

lndia,

industry. The

companies, is valued at US$'

::
1o;,inVest 'US$

5

b-illion

to develop human capital,

:,ilicies.
segment
the bio-service-s' rand bio'agri

hi l/e
:.

cent,0f
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2.3. Funding agencies

I

L

A business ivithout a funding source
willfiounder under
il'e weigrt of its own debt. Funding is

the fuei on which a
business runs and the Indian Oiotech
industry has always
run cut of it (Di et al.,
2A17). Furthermore, government
f';nling has been a cruciarfactor in the
state of the lndian
biotech industry, due to limited access
to other sources
(ior e 9., venture capitalists, due to
the high risk of
invesiment), The rapid transition to
modern brotechnology
in the '1990s and the advances
in technology
in allaspects

of medical and biotogical sciences teii
most lndian

rnstrtutrons at a great disadvantage
(Gulbrandsen and
Srneby, 2005). They did not haveihe

required financial
resources to upgrade the laboratories
and investigative
centres. The science agencies recogn2ed
this deficiency,

espeeiaily its impact on scrence
teactring. Depafiment of

Science & Technotogy (DST) initiatei
the Fund for

\-

jmprovement

of Science and Technology

lnfrastructure
;FIST) around 15
postg rad uare o.o, n.l5,i,lt,
r' H ;. l, lil: i J : ; Tr! :
;:
Subsequenily, the programme was
expanOed

for

L,ndergraduate and unjversif_affiiiated
cotiegls and many
medicalcoileges and departments have
be-nefitted from

i'; Similarty, DBT {Department
of Biotechnology)

has the
'Creation of Centre of Excellence
and innovaticn in
Eiotechnorogy' prograrnme and provides

murti-user

equipment grants. These can be large
grants for state-of-

art equipment, but will not usualty
sirpport diagnostic
eouipment (Durufle et al.,2A17). These'are
also granted
3n ine

research and publication track
record of a team/

institution, seldorn for individuat
achievers, however

oirtstanding they may be. Hastily put
together groups are
easily smelt out and large grants of
tnii tinC

are usuatty

\E-

across the country (Th* Economic
Times,2015]
the first of its kind aftd a seed grant
of Rs 50 la&_n

made availabie ta individua ls
and'young

entr'epreneUrS and sfsrtups
The impact of ihis

been'B1G' (hftp://btcgs.
about three years rnore
y0ung
have been supported aniJ it is encouraging
to
out of these 44 are new startups
created

through the BTRAC BtG fund.
2.5 Sfarfups

lndia: Stanrtup lndia

The startup is an en tig that develops
a business
based on either prod uct cr service
innovation and
it scalable, replicable ano
self_reliant.
Minister Narendra Modi launched
an a mbitious
called Sartup lndia Standup lndia
on lSAugust
Times of tndia, !015, 20.16;
The. lndian
This was aimed at revolutionizing
and
stariup revolution in lndia, which
is already
strong traction. lt also aims at
encouraging bank
for startups and offers incentives
to
and job creation (Start-Up
tndia Campaign, india
Addressing the nation on the
6gth
said, 'We are iooking at srlistems
for enabling
make lndia No. 1 in this field, (inc.com,
201
iater, a new campaign,St*ndup
I ndia'to help
bank fundr ng and encourage
entrep
young lndians was launched
on 6 January 20
Union Cabinetwhich aimed at promoting
among young scientists and
wornen, While
present across multipie
sectors
2015; Anand et al., 201fi), 2015
saw more
certain sectors than the others;
some of

wr,w.epa.gov).

fc'lowed by site visits to assess
utilization (http:1/

analyzed in Table

2,4 BIRAC

2.6 Chailenges

BI{AC is a new interface that bridges
the gap between
incustry-academia and implements
its ma ndate through

a

wide range of impact initiatives
, such as providing access

to risk capital through targe ted funding,
tech nology
trarsfet IP ma nagernent and handhotding
schemes that

help bring innovation excellence
to the biotech firms and
make them giobally competitive (http://www.
birac. nic. in ).
BIRAC has initiated a not-for-profit public

sector com pany

in this direction. lt Iaunched the Biotechno
logy lgnition

Grant (BtG) in July 2412. The purpose
was to poputate

the innovation funnel, to encourage
new starlu ps and ignite
the innovation spirit in students and young

en trepreneurs

1

in Funding

Challenges in raising funds remain
the primary
especiaily during the starling
stage , given that
credit history or track record of
th
there are a i imited numberof
credit rating firm
and medium enterprises (Chesbrough,
2006).
past few years, investors
have put in billions
hundreds ofstartups, nnany
of which havegrown
businesses ( Agarwal, 2016),
However,
ma

believe that raising fu nds in iater
stages ol

could become difficult to sustain
their operation
cash management is an tssue
in the short and
(Eolliand Somogyi, 20'11).
Cash.beingthe

Biotechnology Higher Educatian,
Fu*ding

&

Staft-ups: tndia*

'

"" ,-1qJ1*il9f1a

\
iab.ie 1:

Sart-up Sectors across the Gtobe

ri

no. qf start.ups {approx")
S,*cir-basred

lndia
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ABSTRACT
Background: Linezolid is a commonly used antibiotic and reported various drug related adverse effects mainly
haematological toxicity like thrombocytopenia, leukopenia and anaemia. But a significant association between
linezolid plasma concentration and drug related adverse effects are not documented yet. This longitudinal
observational study aims to study the incidence of drug related haematological toxicities and its association with
serum Linezolid concentration and also evaluate the clinical outcome.
Methods: After obtaining informed consent, each patient (18-50years) was given linezolid (600mg/12hourly), and
evaluated for haematological (haemoglobin, platelets, WBCs), renal (as serum creatinine), and hepatic (as serum
transaminases status), together with an assessment of drug C min values. These evaluations were repeated once a
week or in concomitance with the development of an adverse event up to the end of linezolid therapy. The parametric
dependent ‘t’ test was applied (p<0.05) and normality of data were performed by Kolmogorov Smirnov test, follows
normal distribution.
Results: There was significant reduction in platelet count and haemoglobin value seen from baseline till end of
treatment (p<0.001) and there was 13% reduction in WBC count in all patients on day 14 when compared to baseline
(p<0.001) indicating haematological toxicity according to WHO toxicity grading scale. All the patients (n=8; 26.6%)
who developed drug related haematological toxicity also showed comparable increase in plasma linezolid
concentration (C min) >10mg/L at the end of 14days.
Conclusions: The capability to monitor plasma linezolid concentration (C min; trough value) once a week may lead
to a significant improvement in clinical use of the drug both in terms of efficacy and tolerability as the study observed
that there is association between linezolid concentration and risk of developing drug related haematological toxicity.
Keywords: Adverse effects, Gram positive infection, Haematological toxicity, Linezolid, Plasma trough
concentration, Safety outcome

INTRODUCTION
Most of blood stream infections in critically ill patients
are caused by gram positive bacteria mainly multidrug
resistant strains viz, methicillin-resistant staphylococcus

aureus (MRSA), vancomycin resistant staphylococcal
aureus(VRSA), vancomycin resistant enterococci (VRE)
which are common cause of nosocomial, community
acquired infections.1 Linezolid (LNZ) is an oxazolidinone
antibiotic characterised by a broad spectrum of activity
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against gram-positive micro-organisms resistant to betalactams and glycopeptides and whose use has been
progressively increased in recent years.2 The
pharmacokinetic and pharmacodynamic of linezolid have
been extensively studied in healthy volunteers and in
patients with gram positive bacterial infections.3 A most
favourable antibacterial effect is seen when plasma drug
concentration
are
above
minimum
inhibitory
concentration (MIC) till the end of treatment and the ratio
between the area under curve (AUC) and MIC is greater
than 100, because of its intrinsic chemico-physical
characteristics and high bioavailability, it is assumed that
adequate serum linezolid concentration will be achieved
when using recommended dose of 600mg/12 hourly.2,3
The FDA has approved linezolid therapy in the year 2000
and it can be used safely for 28 days, beyond this may
lead to high plasma concentration and an increased risk
of non-negligible toxicities.4,5 As a consequence,
increased drug concentrations could represent a risk
factor for severe toxic effects against target organs (e.g.
brain, optic nerve, kidney, skeletal muscular tissue)
leading to increased risk of severe adverse reactions
mainly thrombocytopenia, myelosuppression and
peripheral neuropathy.6,7 No studies have documented the
intra-individual variability which is mandatory
prerequisite for the feasible application of therapeutic
drug monitoring (TDM). The capability to monitor TDM
plasma linezolid concentration may lead to a significant
improvement in clinical use of the drug both in terms of
efficacy and tolerability and even decrease in
development of drug resistance.
Zoller M et al say wide inter-individual variability in
linezolid C min values were found in patients on LNZ.
Elevated LNZ plasma trough concentrations (C min
values) have been reported in patients with renal or
hepatic dysfunction, critically ill patients, renal transplant
cases who experienced thrombocytopenia after starting
treatment with linezolid compared with values measured
in healthy volunteers.9 The rate of therapy failure and
adverse effects may be in part explained by a high
variability of linezolid serum concentration in patients.
However, it is clearly not mentioned the relative
frequency of linezolid therapy and how often the
laboratory or clinical monitoring for drug toxicity should
be performed and the safer upper threshold level for
linezolid plasma C min has not yet been conclusively
defined. If any correlation between LNZ concentration
and the risk of developing drug related haematological
toxicity is observed then the application of therapeutic
drug monitoring may improve the safety outcome of
patients receiving LNZ therapy but there is no enough
evidence that the application of monitoring only in those
patients who are prone to individual pharmacokinetic
variability will still need to be investigated. So, study was
planned with the objective to assess the association
between
serum
linezolid
concentrations
and
haematological toxic effects and to find whether early

measurement of plasma linezolid concentrations (first
week after starting treatment) can predicts subsequent
development of drug-related side effects and also to
assess the clinical outcome (efficacy) and safety of
linezolid.
METHODS
This is a longitudinal study conducted in an institution of
medical education and tertiary care centre in Karnataka,
India. The study was approved by Institutional Ethics
Committee for Humans. The patients of 18-50years of
age group included in this observational study were those
admitted in surgical wards, who were treated
intravenously or orally with linezolid at the standard daily
dosage of 600 mg every 12 h (1200mg/day) because of
documented or suspected MDR Gram-positive bacterial
infections.2 Patients with history of cardiac, pulmonary,
hepatic, renal or any metabolic disorder, chronic
alcoholism, mental illness and with pathological blood
cell count at baseline were excluded from the study. The
patient selection criteria were consecutive type based on
inclusion and exclusion criteria. Sample size was
calculated considering incidence of haematological
toxicity of 50% and absolute error of 10 and coefficient
of correlation (r) as 0.5.
After obtaining informed consent from each patient the
following data were retrieved: demographics, type of
infection, microbiological isolates, duration of treatment,
linezolid daily dosage (1200mg/day) and its plasma
exposure. In this study, the rate of reduction between the
initiation and the end of treatment with linezolid was
calculated for the haemoglobin value, platelet count and
WBC count. From Day 1 after starting therapy with LNZ,
eligible patients underwent evaluation of haematological
(haemoglobin, platelets, WBCs), renal (as serum
creatinine), and hepatic (as serum transaminases status,
together with an assessment of drug C min values. These
evaluations were repeated once a week or in
concomitance with the development of an adverse event
up to the end of LNZ therapy. Any relevant information
on the clinical status of the patient was also recorded.
The safety outcome was assessed by episodes of anaemia
(Hb%<11gm/dl), leucopenia (defined by a white blood
cell count <2500cells/mm3) and/or thrombocytopenia
(platelet count <1.25lac/mm3) as per world health
organization (WHO) toxicity grading scale.10,11
Pharmacokinetic evaluation was done by collecting blood
sample from all patients 12 h after the last drug intake (a
time window of ±5 min will be considered acceptable),
immediately before
the next morning LNZ administration (trough
concentrations).12 All samples were centrifuged at
3000×g for 5minutes and plasma was separated and
stored at −20◦C. Plasma LNZ concentration was
determined using a validated high-performance liquid
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chromatographic (HPLC) method.13 Patients were
defined as recovered if there was no clinical, biological
and/or radiological evidence of infection at the end of
treatment and as cured if this status was further
confirmed at follow-up. Failure was defined as any
discontinuation of linezolid therapy before the end of
treatment, either because of toxicity or because of
persistence of infection.
Statistical analysis
The collected data on different parameters were analysed
and presented in mean ±Standard Deviation (mean±SD)
at different time intervals. Normality of data were
performed by Kolmogorov Smirnov test, follows normal
distribution. The parametric dependent ‘t’ test was
applied to see the difference among different time

intervals. The statistical significance was set at 5% level
of significance. (p<0.05).
RESULTS
Total 30 patients were included in this observational
study, majority were male (80%) patients. Baseline
characteristics are listed in Table 1. Mean (SD) age was
50.73years (10.63), body weight 64.33kg (4.89) and
mean (SD) total dose linezolid given was 23.24 (3.61).
All the patients received 600mg dose of linezolid every
12hrly, through oral or intravenous route. Linezolid was
mainly administered for treatment of diabetic foot
infection, infected ulcer, deep seated abscess, cellulitis,
gluteal abscess and paronychia. The main indication was
a suspected or proven resistant gram-positive infection
like MRSA, VRSA and VRE.

Table 1: Characteristics of 30 patients included in the study.
Variable
Male
Female
Different variables
Variable
Age
Body weight (kg)
Linezolid total dose (gm)
Diagnosis wise distribution
Diagnosis
Cellulitis
Deep seated abscess
Deep soft tissue infection
Diabetic foot infection
Gluteal abscess
Infected ulcer
Intra-abdominal infection
Paronychia

Number of patients
24
6

Percentage of sample
80.00
20.00

Mean (SD)
50.73 (10.63)
64.33(4.89)
23.24 (3.61)

95%CI
46.76
62.51
21.89

No of sample
2
3
2
16
1
1
3
2

% of sample
6.67
10.00
6.67
53.33
3.33
3.33
10.00
6.67

Table 2: Comparison of baseline, day 7, day 14 and day 21 with respect to platelet counts by dependent t test.
Time points
Baseline
Day 7
Baseline
Day 14
Baseline
Day 21
Day 7
Day 14
Day 7
Day 21
Day 14
Day 21

Mean
2.45
2.12
2.45
1.90
2.55
2.00
2.12
1.90
2.25
2.00
2.13
2.00

Std. Dv.
0.48
0.45
0.48
0.53
0.51
0.38
0.45
0.53
0.45
0.38
0.43
0.38

Mean diff.

SD diff.

% of change

Paired t

p-value

0.34

0.23

13.72

7.9260

0.0001*

0.55

0.33

22.42

9.0196

0.0001*

0.55

0.26

21.39

9.8576

0.0001*

0.21

0.19

10.08

6.3093

0.0001*

0.25

0.15

11.09

7.9663

0.0001*

0.13

0.09

5.97

6.3838

0.0001*

*p<0.05.
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There was significant reduction in platelet count seen
from baseline to 21days (p<0.001) (Table 2). Of the 30
patients 8 patients showed decrease in platelet count, 3
patients showed decrease in haemoglobin value when
compared to baseline value with p <0.0001 (Table 3) and

there was 13% reduction in WBC count in all patients on
day 14 when compared to baseline (p<0.001) (Table 4)
indicating haematological toxicity according to WHO
toxicity grading scale.10,11 These episodes appeared after a
median of 14days of linezolid treatment.

Table 3: Comparison of baseline, day 7, day 14 and day 21 with respect to haemoglobin (gm/dl) by dependent t test.
Time points
Baseline
Day 7
Baseline
Day 14
Baseline
Day 21
Day 7
Day 14
Day 7
Day 21
Day 14
Day 21

Mean
12.30
11.40
12.30
11.20
12.18
23.58
11.40
11.20
11.53
23.58
11.51
23.58

Std. Dv.
0.85
0.64
0.85
0.80
0.88
31.50
0.64
0.80
0.65
31.50
0.65
31.50

Mean diff.

SD diff.

% of change

Paired t

p-value

0.90

0.68

7.32

7.2303

0.0001*

1.10

0.94

8.97

6.4383

0.0001*

-11.40

31.81

-93.54

-1.6802

0.1077

0.20

0.40

1.78

2.8180

0.0086*

-12.05

31.57

-104.53

-1.7903

0.0878

-12.06

31.62

-104.78

-1.7895

0.0880

*p<0.05.

Table 4: Comparison of baseline and 14 with respect to WBC counts baseline (×103cells/ul) by dependent t test.
Time points

Mean

Std. Dv.

Baseline

5.68

0.66

Day 14

4.94

0.93

Mean diff.

SD diff.

% of change

Paired t

p-value

0.74

0.93

13.03

4.3591

0.0001*

*p<0.05.

Table 5: Comparison of baseline, day 7, day 14 and day 21 with respect to linezolid plasma concentration
by dependent t test.
Time points
Baseline
Day 7
Baseline
Day 14
Baseline
Day 21
Day 7
Day 14
Day 7
Day 21
Day 14
Day 21
*p<0.05.

Mean
4.56
5.60
4.56
6.33
4.50
4.76
5.60
6.33
4.76
4.76
4.76
4.76

Std. dv.
0.26
1.47
0.26
2.68
0.26
0.30
1.47
2.68
0.30
0.30
0.30
0.30

Mean diff.

SD diff.

% of change

Paired t

p-value

-1.04

1.36

-22.88

-4.2052

0.0002*

-1.77

2.57

-38.89

-3.7770

0.0007*

-0.27

0.29

-5.97

-4.3603

0.0003*

-0.73

1.28

-13.03

-3.1221

0.0040*

0.00

--

0.00

--

--

0.00

--

0.00

--

--

Comparison of plasma concentration of linezolid (C min)
at baseline, day 7 and day 14 (Table 5) also showed
significant increase with p value < 0.001. Of 30 patients 8
(26.66%) patients who subsequently developed drug
related haematological toxicity at the end of 14days were

found to have high plasma linezolid concentrations (C
min >10mg/L). There was also significant increase in
serum creatinine value (mg/dl) from baseline to 21days
(p<0.001). However, in ALT (IU/L) and AST (IU/L) no
significant change was observed.
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When assessing patients in terms of clinical outcome,
high recovery rate was observed in 22 patients (73.3%)
and discontinuation of therapy was necessary in 8
(26.66%) patients due to severe haematological toxicities.
Other mild side effects like nausea (30%), diarrhoea
(13.33%), dyspepsia (6.67%) and vomiting (3.33%) were
also noted. All episodes were resolved after linezolid
withdrawal.
DISCUSSION
Linezolid, a prototype member of the oxazolidinones, is a
commonly prescribed antibiotic in hospitals because of
its excellent activity against drug-resistant, gram-positive
pathogens and its favourable pharmacokinetics.1,2
Furthermore, it has been found that its oral bioavailability
is approximately 100%, allowing a shift from the
intravenous route to the oral route without dose
adjustment. Linezolid inhibits bacterial protein synthesis
by acting at an early step and a site different from that of
other antimicrobial agents. It binds to the 23S fraction (P
site) of the 50S ribosome and interferes with formation of
the ternary N-formylmethioninet RNA (t-RNA f-Met) 70S initiation complex. Binding of linezolid distorts the tRNA binding site overlapping both 50S and 30S
ribosomal subunits and stops protein synthesis before it
starts.2 The most commonly reported adverse effects
associated with linezolid are gastrointestinal disturbances,
thrombocytopenia, and anemia. In a continuously
growing number of patients, optic and/or peripheral
neuropathy or lactic acidosis have been reported.
Although it has been suggested that linezolid may
interfere with mitochondrial protein synthesis, the
underlying pathophysiological mechanism of these later
adverse events has not been studied.14
FDA-approved the drug linezolid to treat the following
conditions: (1) vancomycin-resistant Enterococcus
faecium infections, including cases with concurrent
bacteraemia; (2) nosocomial pneumonia caused by S.
aureus, including methicillin-susceptible (MSSA) and resistant strains, or Streptococcus pneumoniae (including
multidrug-resistant strains); (3) complicated skin and
skin-structure infections, including diabetic foot
infections (DFIs), without concomitant osteomyelitis,
caused by S. aureus (MSSA and MRSA), Streptococcus
pyogenes, or Streptococcus agalactiae; (4) uncomplicated
skin and skin-structure infections caused by MSSA or S.
pyogenes; (5) community-acquired pneumonia caused by
S. pneumoniae, including cases with concurrent
bacteremia, or MRSA.15 One study reported that the
incidence of linezolid associated thrombocytopenia was
higher in patients with renal dysfunction than those with
normal renal fuction.16 Another study showed though
there is good clinical outcome but high rate of adverse
reactions during linezolid therapy for serious infections
and they also proposed a protocol for monitoring therapy
in complex patients.17 One retrospective observational
study suggested that the application of therapeutic drug
monitoring might be especially worthwhile in about 42%

of cases with the intent of avoiding either the risk of
dose-dependent toxicity or that of treatment failure. 18 No
studies are done to compare the parameters from baseline
till end of the treatment which is necessary to define and
manage toxicities related to linezolid use in a critically ill
and high-risk patient.
In present study, haematological effects were detected
through weekly monitoring of blood counts.
Thrombocytopenia had a gradual onset occurring on 2nd
week of start of linezolid treatment and was reversible
after a week of its stoppage. During treatment with
linezolid, it was necessary in 8 (26.6%) patients to
discontinue the drug due to high incidence of
haematological toxicity and normalisation of plasma
concentration allowed for progressive recovery from
toxicity was followed until the planned end of treatment
with good clinical outcome. The comparison table from
baseline to 14 days with respect to plasma concentration
of drug showed significant increase with p<0.001 and the
patients who developed haematological toxicity were
having high plasma concentration of C min>10mg/L
implying that this side effect was associated with the
accumulation of drug or metabolite. There was no report
of bleeding or any clinical complications with respect to
thrombocytopenia. This fact suggests that linezolidinduced haematological toxicity, being dose-dependent,
may be favoured by overexposure and may be prevented
or even controlled by adjusting plasma concentrations.
The issue of oxazolidinone-related myelosuppression has
been recently linked to a likely molecular mechanism and
it has been suggested that oxazolidinones, similar to what
happens with their mechanism of action against bacteria,
may inhibit mitochondrial protein synthesis in bone
marrow cells causing myelosuppression.14,19 Interestingly,
the mean half-maximal inhibitory concentration of
linezolid against mitochondrial protein synthesis (IC50)
in rat and rabbit heart and liver mitochondria was 4.31
mg/L.20 Accordingly, it may be reasonably supposed that
linezolid-induced thrombocytopenia might occur more
frequently among patients who have linezolid plasma
concentrations above this threshold value for the entire
dosing interval.21
Of the 30 patients 10% patients showed marked decrease
in haemoglobin value when compared from baseline to
subsequent weeks till 21days, these events may be drug
related as the linezolid plasma concentration (Cmin) was
found more in those patients too. One retrospective case
control study concluded that the lower tolerability of
linezolid in patients with end stage renal disease (ESRD),
compared with those with non-end stage renal disease
(NESRD), is evidenced by the higher rates of
thrombocytopenia and anemia in the former group and
we could get little evidence about the connection between
renal function and linezolid pharmacokinetics as there
was significant increase in serum creatinine level.22 A
study showed that there was high frequency of
thrombocytopenia (57.1%) in patients with acute or

International Surgery Journal | November 2017 | Vol 4 | Issue 11

Page 3750

Hombal PR et al. Int Surg J. 2017 Nov;4(11):3746-3752

chronic liver failure when treated with linezolide but
present study did not report any significant change in the
AST and ALT (U/L) concentration from baseline to
21days indicating less likely to encounter adverse events
related to liver function.23 With these observations we can
state that though linezolid is safe and generally well
tolerated in doses of 600mg twice daily it is necessary
that complete blood count should be monitored weekly in
patients receiving treatment with linezolid for 14dyas or
more and therapy should be withdrawn if worsening of
haematological toxicities are found. Other drug related
adverse effects were usually transient and mild in
severity. An application of TDM might be worthwhile
with the intent of avoiding the risk of treatment failure or
of dose-dependent toxicity. We suggest, further studies
are needed before any definitive conclusion about major
factors which may affect linezolid pharmacokinetics or
pharmacodynamics. We are well aware of the
methodological limitations of present study, the limited
sample size, which is small to let us to illustrate specific
conclusions.

5.

6.
7.

8.

9.

10.

CONCLUSION
In conclusion, present study suggests that linezolid is
effective for patients with resistant gram positive
bacterial infection at standard fixed 600mg/12hr dosage,
however it is particularly important to conduct a
monitoring of haematological parameters both at
treatment initiation and during the course of treatment
with linezolid. The capability to monitor plasma linezolid
concentration (C min; trough value) once a week may
lead to a significant improvement in clinical use of the
drug both in terms of efficacy and tolerability and even
decrease in development of drug resistance.
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Case Report

Subserosal Lipoleiomyoma of the Cervix in a Postmenopausal Woman:
A Rare Case Report
Abstract

Uterine lipoleiomyomas are rare benign tumors in which there is admixture of smooth muscle cells
and mature adipocytes. Cervical lipoleiomyomas are still rarer, occurring in obese perimenopausal
and postmenopausal women. These tumors are usually asymptomatic and can be accidental finding in
hysterectomy specimen. We present a case of subserosal cervical lipoleiomyoma in a postmenopausal
woman who presented with III uterovaginal prolapse. Literature search reveals few cases reported so far.
Keywords: Cervix, lipoleiomyoma, prolapse, uterus

Introduction
Lipoleiomyomas are rare benign tumors,
accounting for 0.03%–2.9% of all
leiomyomas.[1,2] They not only occur mainly
in the uterus, but can also occur rarely in
the cervix, ovary, broad ligament, and
retroperitoneum. Its overall incidence is
0.03%–2%. Histopathological examination
is diagnostic.

Case Report
A 58‑year‑old postmenopausal woman
presented with mass per vagina of 6 month
duration, with urinary disturbances for
2 weeks. Per speculum examination
revealed a mass on the posterior lip of
the cervix. Her routine hematological and
serological investigations were within
normal limits. She underwent vaginal
hysterectomy with pelvic floor repair.
Received the specimen of uterus with
cervix measuring 6 cm × 2.5 cm × 3 cm.
A well‑circumscribed mass was seen on
the posterior lip of the cervix subserosally,
measuring 4 cm × 3.5 cm × 3 cm. Cut
section
showed
patent
endometrial
cavity with an intramural leiomyoma
measuring 0.5 cm in diameter. The
cervical growth was grayish‑white with
yellow areas [Figure 1]. Histopathological
examination showed atrophic endometrium
and
myometrium
with
intramural
leiomyoma. Sections from the cervical mass
showed spindle‑shaped, smooth muscle
cells arranged in whorled pattern, admixed
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with mature adipocytes [Figure 2]. Nuclear
pleomorphism, necrosis, or mitotic figures
were not evident. Hence, a diagnosis of
cervical lipoleiomyoma was given.
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Discussion
Lipoleiomyomas
are
considered
to
be variant of leiomyomas. Cervical
leiomyomas account for 1%–2% of all
fibroids. They are of 3 types – supravaginal,
interstitial, and polypoidal. They can be
intramural or subserosal.[3] Histologically,
lipoleiomyomas show smooth muscle cells
and mature adipocytes. Many theories
have been put forth to explain the presence
of fat cells within the leiomyomas‑fatty
metamorphosis,
metaplasia,
or
degeneration.[4]
Immunohistochemistry
has revealed adipocytes to be reactive for
vimentin, proposing the transformation
of smooth muscle cells into adipocytes.[3]
Lopstein, in 1916, described histopathology
of
lipoleiomyoma
for
the
first
time.[5] However, the term “lipoleiomyoma”
was much later used by Willen et al. and
Pounder.[5,6] Majority of the myomas that
appear on the cervix actually arise from
the isthmus of the uterus.[7,8] Cervical
lipoleiomyomas are usually small and
asymptomatic and are incidental findings,
or patients may present with vague lower
abdominal pain. Ultrasound examination
computed tomography or magnetic resonance
imaging help in diagnosis. Histologically,
differentials include benign cystic teratoma,
spindle cell lipoma, atypical lipoma,
angiolipoma, fibrolipoma, myelolipoma,
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Case Report

Segmental Absence of Intestinal Musculature: A Rare Cause of Intestinal
Obstruction in Infants
Abstract

Segmental absence of intestinal musculature (SAIM) is a rare entity of unknown cause. Presenting
features vary from intestinal obstruction, necrotizing enterocolitis, volvulus, and intussusception
to spontaneous intestinal perforations. In majority of the cases, SAIM is a histological diagnosis.
Here, we present a case of a 1‑month female baby who presented with fever, abdominal distension,
and vomiting. Resected segment of intestine histologically showed focal segmental absence of the
muscularis propria. To the best of our knowledge, fewer than 50 cases of SAIM have been reported
in the literature so far.
Keywords: SAIM, intestinal obstruction, necrotizing enterocolitis

Introduction
Segmental
absence
of
intestinal
musculature (SAIM), a rare disease of
uncertain pathogenesis, can be congenital
or acquired. The age of presentation may
vary from neonates to adulthood. It may
affect the stomach, small intestine, or
colon. Often, it manifests as intestinal
obstruction or perforation.[1] SAIM is
rarely diagnosed clinically, usually, it is
a histological diagnosis where there is
intact mucosa, submucosa, and serosa
but segmental absence of the muscularis
propria. In newborns, it resembles
necrotizing enterocolitis (NEC), but it is
distinguished from NEC by the absence
of
inflammation,
hemorrhage,
and
necrosis.[2] Treatment is resection of the
involved intestinal segment.

Case Report
A 1‑month female baby born to primi
mother by lower segment cesarean
section presented with fever, abdominal
distension, and vomiting of 4 days
duration. A clinical diagnosis of acute
intestinal obstruction secondary to NEC
was made. Peroperative adhesions were
noted. A segment of small intestine
was resected. We received small
intestinal segment measuring 55 cm in
length. Both the surgical ends appeared
normal with central thinned out area.
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Microscopically, the thinned out are
showed normal mucosa, submucosa, and
serosa, but the absence of muscularis
propria [Figures 1 and 2]. The rest of the
intestine was mildly inflamed. Hence, the
diagnosis of SAIM was given.

Discussion
The first case of SAIM was described
by Herbut in 1943.[3,4] Emanuel et al. in
1967 described SAIM as a new entity
causing intestinal obstruction.[5] Majority
of the cases reported are in neonates,
but it can present rarely in adults also.
It is classified as primary idiopathic and
secondary acquired. Acquired SAIM
follows vasopressor use, nonsteroidal
anti‑inflammatory intake, or intestinal
ischemia
caused
by
hypoxia
of
prematurity.[6] The exact etiology and
pathogenesis area not clear. Many attribute
it to focal intrauterine ischemia of the
gastrointestinal tract.[7] However, this
theory cannot explain the intact mucosa,
which is more vulnerable to ischemia.
Huang et al. and Morikawa et al. have
suggested that SAIM may be secondary
to ischemic event, but because of the
differences in the regenerative capacity of
the mucosa and the muscle, the mucosa
regenerates faster.[8,9] Resection of the
affected segment is curative.
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Editorial

Urinary Tumor Markers in Prostate Cancer
Prostate cancer is one of the most common malignancies
in men worldwide.[1] Recent studies have shown that
approximately 220,800 men in the United States were
diagnosed with prostate cancer, and approximately
27,540 men in the United States succumbed to prostate
cancer.[2] Approximately 98% of prostate cancer cases
are of glandular origin,[3] and the microscopic diagnosis
of prostatic adenocarcinoma is based primarily on the
appearance of the glands, their formation, and pattern.
Prostatic cancer (PC) is rarely symptomatic early in
its course, as the majority of malignancies arise in the
peripheral portion of the gland away from the prostatic
urethra. Symptomatic presentation often implies local
extension or even metastatic disease.[4] As the cancer begins
to involve the urethra and/or bladder neck, obstructive
voiding symptoms often develop. It becomes all the more
difficult to attribute these symptoms to cancer, as they are
also associated with benign prostatic hyperplasia (BPH).
Prostate‑specific antigen (PSA) is widely used to screen
for prostate cancer. PSA screening is less expensive than
transrectal ultrasound (TRUS), and it can detect more
prostate cancers than digital rectal examination (DRE) or
TRUS, and is more likely to be organ‑confined compared
to those cancers discovered by DRE alone.[5‑7] However,
it is not recommended to use PSA alone in screening
for prostate cancer as this results in missing 18%–28%
cancers.[8]
Although PSA is the most popular biomarker for prostate
cancer, it is one of the most controversial issues. A recent
study recognized the disadvantage of PSA for the early
detection of prostate cancer. It was found that multiple men
must be screened, biopsied, and diagnosed to prevent one
fatality.[9] False‑positive and false‑negative results are still
common,[10] especially in the so‑called “gray zone” (4–
10 ng/ml), which represents a dilemma for discriminating
PC from BPH, prostatitis, and urethral manipulations which
often increase PSA levels.[11] Conversely, there is also a
significant number of diagnosed prostate carcinomas with
a PSA below 4 ng/ml (estimated at 20%–30%), resulting
in undiagnosed disease.[12] Various concepts such as free to
total PSA ratio, PSA velocity, PSA density, and age‑specific
PSA ranges have been introduced, but their clinical
significance is still under investigation.[13] Therefore, there
is still a great demand for new markers to improve the
PC diagnosis and prevent unnecessary prostate biopsies,
especially in the serum PSA “gray zone.”
Urine is readily available and can be used to detect either
exfoliated cancer cells or secreted products. The major
advantages of urine‑based assays are their noninvasive
character and ability to monitor PC with heterogeneous foci.
Using differential display analysis, prostate cancer antigen

3 (PCA3) was first described by Bussemakers et al.[14]
in 1999. Prostate tumors showed a 66‑fold upregulation
of PCA3 in more than 95% of cancer cases compared
to benign prostate tissue. The addition of PCA3 to the
urologist’s diagnostic tools will result in increased diagnostic
sensitivity, specificity, and predictive value.
The first prostate gene fusions, untranslated region of
TMPRSS2 fused to ERG or ETV1 transcription factors,
were discovered by Tomlins et al. in 2005.[15] TMPRSS2
is a type II transmembrane serine protease (21q22.3)
expressed in normal prostate epithelium and involved in
many physiological and pathological processes, but its
exact biological function is still unknown. The urine‑based
assays can monitor prostate cancer with heterogeneous foci
and provide a noninvasive alternative to multiple biopsies.
Even if urine assays cannot detect cancers which do not
shed tumor cells into urine, it still deserves considerable
attention. The combination of multiple urine biomarkers
could be of special value in men who have persistently
elevated serum PSA and a history of negative biopsies. The
emerging biomarkers (ANXA3, sarcosine, gene fusions,
PCA3 and others) should help in both early diagnosis of PC
and identifying aggressive tumors for radical treatment.[16]
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Case Report

Primary Ureterocalicostomy in a Child: Operative Steps
Abstract

Ureterocalicostomy completely excludes the renal pelvis and the stenotic ureteropelvic junction (UPJ)
area and establishes urinary drainage from the lower calyx directly into the ureter. Technically, a
successful ureterocalicostomy includes a generous spatulation of a healthy ureter, adequate excision
of lower pole renal parenchyma, and a tension‑free, precise, mucosa‑to‑mucosa uretero‑caliceal
anastomosis. We report a case of primary UPJ obstruction in a child with a small renal pelvis
surrounded by multiple branches of renal vessels treated with primary ureterocalicostomy.
Keywords: Hydronephrosis, pelvi‑ureteric junction obstruction, pyeloplasty, ureterocalicostomy

Introduction
Anderson–Hynes pyeloplasty is widely
regarded as the operation of choice for
the routine management of ureteropelvic
junction (UPJ) obstruction,[1,2] irrespective
of whether it is performed through
open, laparoscopic, or robotic‑assisted
laparoscopic means. However, at times, it
may be necessary to consider alternative
techniques to achieve reliable drainage.
Such situations include recurrent UPJ
obstruction[3]
and
UPJ
obstruction
associated with anatomical anomalies,
notably horseshoe kidney[4] and traumatic
damage to the UPJ or proximal ureter.[3]
The use of ureterocalicostomy (anastomosis
between the ureter and a dependent calyx)
was first described in 1947 and attributed
to Neuwirt.[5] Though commonly performed
in adults, there have been relatively few
reports on the use of ureterocalicostomy
in the pediatric age group. Radford
et al.[5] evaluated the outcome of
ureterocalicostomy as both a primary
and salvage procedure within a single
center over a 12‑year period. Thirteen
children (mean age: 9.3 years) underwent
ureterocalicostomy (primary procedure in
four children) with a mean follow‑up of
2.6 (0.3–7.0) years. Twelve children (92%)
experienced a good functional outcome
following ureterocalicostomy, as defined by
reduced dilatation and improved drainage
on postoperative ultrasonography and/or
isotope imaging. One child (8%) developed
symptomatic
anastomotic
obstruction
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5 months after primary ureterocalicostomy
for obstruction in a horseshoe kidney.
Surgical revision was successful, with
good drainage, preservation of differential
function, and relief of symptoms on further
follow‑up to 3 years. We report on a case
of UPJ obstruction in a male child treated
by primary ureterocalicostomy, operative
technique, and operative steps.
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Case Report
An 11‑year‑old male child presented to the
pediatric urology outpatient department
with complaints of pain in abdomen. The
child also had severe mental retardation
(mental age: 3 years, 6 months). Imaging
procedures including abdominal sonography,
computed tomography (CT) of the
abdomen, and radio‑isotope scans confirmed
the diagnosis of left‑sided UPJ obstruction.
CT revealed a hugely dilated kidney with a
very small pelvis [Figure 1]. This led to the
decision to perform open repair.
The child was explored with a left lumbar
incision. The left ureter was dissected and
followed up to the renal pelvis. The pelvis
was small and was surrounded by the
branches of the renal artery and veins. The
renal pelvis and UPJ could not be dissected
free of the vessels without traumatizing
them. The lower pole calyx was thinned
out and it was decided to perform primary
ureterocalicostomy.
Operative steps
The technique of ureterocalicostomy
comprised of disconnection of the ureter
from the renal pelvis and identification
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of the most dependent part of the lower pole calyx by
instrumentation within the collecting system [Figure 2]. The
risk of fibrotic stenosis was minimized by ensuring that renal
parenchyma was generously excised to expose a sizeable
area of the lower pole calyx. A tension‑free anastomosis
between the spatulated proximal ureter and opened calyx
was then created using a 6‑0 polydioxanone suture, with care
being taken to ensure continuity between the two urothelial
surfaces. A double‑J (DJ) ureteric stent was placed within
the pelvis prior to completion of the anastomosis.
The postoperative period was uneventful. The
DJ was removed 6 weeks later and a retrograde
ureteropyelogram done at the same time revealed adequate
drainage [Figure 3].

Figure 1: Computed tomography showing a dilated left pelvicalyceal system,
a small renal pelvis, and plenty of soft tissue around the renal pelvis and
ureteropelvic junction

Discussion
Neuwirt employed the technique of ureterocalicostomy
in a grossly hydronephrotic kidney with thinned
cortex.[5] Subsequent efforts by other surgeons to reproduce
Neuwirt’s outcome met with varying success. Mollard and
Braun[4] described the successful use of ureterocalicostomy
as a primary procedure in 14 children, of whom seven
had horseshoe kidneys. It was Mesrobian and Kelalis[6]
who were subsequently instrumental in popularizing the
procedure and highlighting the key technical aspects of
success, namely extensive excision of lower pole tissue
to expose the calyx and a stented noncircumferential
anastomosis, with care being taken to ensure continuity
between the urothelial lining of the ureteric lumen and
the luminal surface of the opened calyx. Mesrobian and
Kelalis[6] reported the use of ureterocalicostomy for a range
of indications in a series of 21 children ranging in age
from 6 months to 17 years. Nineteen of these patients had
a decrease or elimination of hydronephrosis. There were,
however, two patients with postoperative complications
requiring further surgical intervention: one requiring stent
insertion for prolonged urinary drainage with anastomotic
leakage and the other requiring treatment of a Candida
perinephric abscess causing ureterovesical junction
obstruction on the ipsilateral side to the ureterocalicostomy.
Sarhan et al.[3] recently reported their experience in ten
children, with an overall success rate (as evident on
isotope renography) of 80% at a mean follow‑up of
18 months. Two patients in their series (20%) required
nephrectomy for recurrent obstruction and loss of function.
Ureterocalicostomy is definitely a safe choice for the
management of most cases of recurrent UPJ obstruction
as a result of scarring and stenosis at the site of a previous
pyeloplasty. In addition to its role as a salvage procedure,
ureterocalicostomy also offers distinct advantages over the
conventional Anderson–Hynes pyeloplasty for the primary
surgical management of UPJ obstruction, notably for
obstruction secondary to complicating anatomical anomalies
of the kidney, such as horseshoe kidney. In this anomaly,
the aberrant vasculature and the interconnecting isthmus of

a

b

Figure 2: (a) Anatomical features favoring ureterocalicostomy in our case:
thinned cortex overlying dilated lower pole calyx and small renal pelvis
surrounded by multiple branches of renal vessels. Difficulty in ensuring
reliable dependent drainage by conventional pyeloplasty. (b) Steps of
ureterocalicostomy. Exposure of lower pole calyx and excision of cortical
tissue adjacent to the site of anastomosis. Tension‑free anastomosis
ensuring continuity of calyceal and ureteric urothelia. Closure of renal
pelvis at the site of the original pelvi‑ureteric junction

Figure 3: Completed ureterocalicostomy

parenchyma may make it difficult to create an anastomosis
capable of ensuring dependent drainage. Other anatomical
barriers to adequate drainage include an intrarenal pelvis
and upper ureteric stenosis, for which ureterocalicostomy
has been successfully employed in the management of these
rare causes of upper tract obstruction.[5]
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Ureterocalicostomy is a versatile operation, and in addition
to the indications described above, its use has also been
reported for the management of renal avulsion as a result
of trauma.[7] Other reported indications include renal
transplant salvage[8] and renal‑sparing surgery in transitional
cell carcinoma.[9,10,11] The series recently reported by Sarhan
et al.[3] includes the use of ureterocalicostomy in four
children who had either sustained iatrogenic injury to the
proximal ureter or iatrogenic avulsion of the ureter.
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Conclusion
Ureterocalicostomy is a versatile and reliable means of
relieving obstruction for a variety of indications in children,
including horseshoe kidney, recurrent UPJ obstruction,
and gross UPJ obstruction with unfavorable anatomy.
Approximation of ureteric and caliceal urothelium and
excision of renal parenchyma in the proximity to the
anastomosis are the key steps for securing a satisfactory
outcome.
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Epidemiologic Characteristics, Predisposing Risk Factors, and Etiologic
Diagnosis of Corneal Ulceration in Belagavi
Abstract

Purpose: To evaluate the factors predisposing to the onset of corneal ulceration and to identify the
specific causative organisms. Materials and Methods: This was a 1‑year cross‑sectional study. Fifty
patients with infectious keratitis were included in the study. A detailed history with documenting
his/her sociodemographic information, presenting complaints, previous treatment, predisposing ocular
conditions, and associated risk factors was noted, followed by slit lamp biomicroscopy and scraping
for staining and culture analysis. Results: Bacterial infections were noted more commonly (28%)
than fungal infections (12%) with Streptococcus pneumoniae and Staphylococcus aureus accounting
for the majority of bacterial ulcers (68.75%), and Fusarium species and Aspergillus species were
equally (50% each) responsible for most of the fungal infections. The most common predisposing
risk factor is ocular trauma (74%). Conclusion: Comprehensive surveys are necessary to assess the
specific epidemiological characteristics of corneal ulceration, which are unique for each region and
population. It in turn helps to define the magnitude of the problem and design efficient public health
programs for its management.
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Keywords: Causative agents for corneal ulcers, infectious keratitis, risk factors for infectious
keratitis

Introduction
Corneal ulceration is a major preventable
cause of monocular blindness in developing
countries.[1] Several investigators have
reported the prevalence of bacterial and
fungal pathogens isolated from ulcerated
corneas;[2‑7] however, there are few
population‑based studies demonstrating
the true incidence of microbial keratitis in
developing countries. Rational treatment
involves identifying the causative agent
and institution of specific antimicrobial
chemotherapy. This demands clinical
suspicion of a microbial cause for keratitis,
knowledge of the likely agents in a particular
community,
reliable
microbiological
investigations, and the availability of
effective antibiotics.[8] Microbial keratitis
varies significantly from country to country
and even from region to region in terms
of the epidemiological characteristics,
demography, predisposing factors, clinical
and microbiological profile.[9,10] In order
to develop a comprehensive strategy for
the diagnosis, treatment, and ultimately
for the prevention of corneal infection,
the etiological factors predisposing to the
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com
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ulceration and pathogenic organisms, which
are responsible, must be determined.[7]

Materials and Methods
The study was conducted in a medical
college in South India. Fifty patients with
infections such as corneal ulcer/ulcers
attending at the outpatient department
were included in this study. The exclusion
criteria included typical viral ulcers, sterile
neurotrophic ulcers, any ulcers associated
with autoimmune condition, Mooren’s ulcer,
corneal dystrophies, and degeneration.
A standardized form was filled out
by each patient documenting his/her
sociodemographic information as well as
clinical information including duration of
symptoms, previous treatment, predisposing
ocular conditions, and associated risk
factors.
Every patient was examined at the
biomicroscopy, and the size of epithelial
defect was recorded in mm in a
standardized form. Scraping was performed
after instillation of 4% lignocaine. Material
obtained by scraping the leading edge and
base of each ulcer was inoculated directly
into blood agar, chocolate agar, and
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sabouraud dextrose agar (SDA). And onto three separate
glass slides, one for Gram-stain, one for Giemsa stain, and
one for potassium hydroxide (KOH) wet mount.

agar. Microbiological growth patterns in cultures from 50
consecutive corneal ulcers showed bacterial etiology in
28% and fungal etiology in 12%.

If the KOH smear was found to be positive for amoebic
cysts, further corneal scraping was performed and the
material was inoculated into nonnutrient agar overlaid with
Escherichia coli in an attempt to isolate Acanthamoeba
species.

A total of 16 bacterial organisms were cultured from
14 corneal ulcers. Of the 16 isolated, 11 (68.75%) were
Gram positive and 5 (31.25%) were Gram negative.
Streptococcus pneumoniae and Staphylococcus aureus were
the most common organisms as shown in Table 4.

Results

A total of 6 fungal organisms were cultured from 6 corneal
ulcers. Of the 6 cases, Fusarium species accounted
3 (50%) and Aspergillus species accounted 3 (50%) cases
as shown in Table 5. None of the cultures were positive for
Acanthamoeba.

Most of the patients included were between 15 and
45 years. Ninety percent of the cases in this study were
from poor socioeconomic status [Table 1]. The majority
were farmers or hired agricultural workers, 35 (70%)
were usually working in rice or sugarcane fields in village
followed by 7 (14%) tradesmen/p rofessional, 5 (30%)
homemakers, and 3 (6%) children. Only 6.6% of patients
sought treatment within 2 days, while 70% sought treatment
within the 2 weeks.
Only 10% of cases approached an ophthalmologist before
visiting our hospital, 34% approached general practitioners
while nearly 20% approached traditional eye doctors in
their villages. However, 36% of cases came directly to this
hospital without availing any prior treatment.
Traditional eye medicine (TEM) was used by 28% of
cases while 62% of the cases used over‑the‑counter topical
antibiotics as shown in Table 2. Antifungal treatment was
not given to any of the cases except one along with topical
antibiotics. One of the patients was treated with topical
steroids which resulted in poor visual outcome, and one
patient received TEM along with antibiotics.
Out of 50 corneal ulcer patients, 41 had definite risk
factors; of which, ocular trauma was the most common
risk factor accounting for 74%, of which 24 (64.87%) had
trauma with vegetable matter and 13 (35.13%) had trauma
with dust as shown in Table 3.
Sixty‑nine percent of the patients presented with central
located ulcers, 18% with peripheral ulcers, and 12% with
paracentral ulcers, respectively. The ulcers were further
graded based on the progression, area, depth, perforation,
and scleral suppuration. When 3 criteria were met, they
were included in the severe disease category. We noted that
90% cases in this study belong to the nonsevere category.
Out of 50 cases, Gram’s stain was positive in 14 cases, in
that 8 were positive for Gram‑positive cocci and 6 were
positive for Gram‑negative bacilli. None of the Gram stain
smears showed fungal elements. In 11 patients, KOH was
positive for fungal filaments.
Blood and chocolate agar showed growth of bacterial
organisms in 19 patients and SDA showed growth of
fungal organisms in 6 patients. Out of the 6 fungal growths,
3 cases showed additional growth on blood and chocolate

Discussion
Corneal ulceration is a major preventable cause of
monocular blindness in developing countries. A recent
report in the cause of blindness worldwide consistently lists
corneal scarring second only to cataract as a major etiology
of blindness and visual disability in many of the developing
counties including India.[1]
In studies conducted by Gonzales et al. and Srinivasan
et al., it was documented that the annual incidence of
corneal ulcerations was estimated to be 11.3/10,000 persons
or at least 10 times more frequent than the incidence of
similar infections in an age‑adjusted and a sex‑adjusted
population in the USA.[7,11]
Table 1: Demographic distribution of cases
Area
Rural
Urban
Sex
Male
Female
Occupation
Farmer
Outdoor worker/laborers
Homemaker
Students/child
Tradesmen/professional

Number of cases (%)
44 (88)
6 (12)
26 (52)
24 (48)
29 (58)
6 (12)
5 (10)
3 (6)
7 (14)

Table 2: Type of treatment received by the cases
TEM
Antibiotics
Antifungal
Steroids + antibiotics + antiviral
TEM + antibiotics
Antibiotics + antifungal
Total
TEM=Traditional eye medicine
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Number of cases (%)
9 (28)
20 (62)
0 (0)
1 (3.1)
1 (3.1)
1 (3.1)
32 (100)
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Table 3: Distribution of predisposing factors among
cases

Number of cases (%)
Ocular trauma
37 (74)
Topical steroids
1 (2)
Dacryocystitis
‑
Keratoconjunctivitis sicca
‑
LID disorders
‑
Systemic disorders DM/HTN
2 (4)
Contact lens
‑
Keratoplasty
1 (2)
DM=Diabetes mellitus, HTN=Hypertension, LID: Lid disorders

Table 4: Bacteria isolated among corneal ulcer patients

Organisms isolated
Gram‑positive organism
Staphylococcus aureus
Streptococcus pneumoniae
Streptococcus viridans
Gram‑negative organism
Pseudomonas species
Klebsiella pneumoniae species
Enterococcus species

Number of cases (%)
11 (68.75)
5 (45.45)
5 (45.45)
1 (9.09)
5 (31.25)
1 (20.00)
1 (20.00)
3 (60.00)

Table 5: Fungi isolated among corneal ulcer patients

Organisms isolated
Fusarium species
Aspergillus species

Number of cases (%)
3 (50)
3 (50)

In our study, majority of the ulcer patients were agricultural
workers, homemakers, or laborers (80%), an occupation
profile similar to Nepal (72%)[12] and South India
Madurai (78.8%),[7] but in marked contrast with Ghana
where only 16.1%[6]   of the patients were involved in
agriculture activity.
It is of interest that over 60% of the patients in the study
presented for examination during the 1st week of their
illness. In contrast, in a study conducted in Paraguay by
Florentina et al., only one of every four patients presented
in the 1st week of illness.[13] However, before their initial
examination, 62% of all patients consulted a health‑care
provider of some kind, 18% of whom were seen by a
quack (TEM). General practitioner examined 34% and
ophthalmologist examined 10%.
Due to the easy over‑the‑counter availability of drugs, it
was noticed that 62% of the patients had started on topical
medication before their initial examination. Nine of these
patients (28%) were using some kind of traditional or
herbal topical treatment. In a study conducted by Courtright
in rural Malawi, it was noted that a considerable number
of patients used TEMs in the form of application of plant
products directly into the eye, intensive face cleaning, and
steam baths among patients with corneal diseases.[14]
132

Superficial corneal trauma during agricultural work often
leads to rapidly progressing corneal ulceration and visual
loss.[15,16] In South India, paddy and rice stalk in the
field was the most common cause of superficial corneal
trauma.[7] However, in this study, the most common cause
of superficial corneal trauma was rice husk followed by
other causes such as wooden stick injury.
In the present study, the Gram stain report correlated with
culture report in 80% of the cases whereas in the study
conducted by Galentine[17] and Williams,[18] it was found
to be about 63%. Therefore, the Gram stain report can be
used as a guide for initial therapy that can be modified later
according to the culture reports. KOH stain is particularly
important for the early initiations of antifungal treatment in
mycotic keratitis. In a study conducted by Vajpajee RB in
Delhi, it was observed that KOH sensitivity was found to
be 94%.[19]
In this study, 50% of the corneal scrapings were culture
positive. This is similar to the reports in Ghana (57.3%),[6]
South India (68.4%),[11] and Uttarakhand (68.4%).[20]
Among these, 19 (38%) cases were positive for bacteria
and 6 for fungus (12%). This is in contrast to the reports
in South India as reported by Leck et al.[21] and Bharathi
et al.[16] where 10 (44.1%) of the cases were positive for
fungal pathogens.
In a study conducted in Africa, Carmichael studied 283
corneal ulcers and concluded that central bacterial ulcers
are the most common morphological presentation of
corneal ulcers, the most common organism isolated in this
group being S. pneumoniae.[4] Similarly, in our study, 69%
of the patients presented with central located ulcers, 18%
with peripheral ulcers, and 12% with paracentral ulcers,
respectively.
Studies conducted by Derek et al. suggest that
Staphylococcus
epidermidis
(31.1%), ﬁlamentous
fungi (25.7%), Corynebacterium species (16.3%),
S.
pneumoniae
(13.5%),
and
Pseudomonas
aeruginosa (13.5%) are the leading etiological microbes of
microbial keratitis in the elderly.[22] However, in our study,
S. pneumoniae (31%) and S. aureus (31%) were the most
common organisms isolated followed by pseudomonas and
other Enterobacteriaceae.
In the developing world, S. pneumoniae should always
be considered as the most likely cause of bacterial
corneal ulceration until proved otherwise, even though
pseudomonas species has been identified as a frequent cause
of corneal ulceration in some developing countries.[5‑7]
In a study conducted by Geeta et al. in Hyderabad, cultures
were found to be positive for Aspergillus in 55 (42%)
and Fusarium in 42 (32%). Similarly, in our study, of
the 6 cases positive for fungal growth, Fusarium species
accounted 3 (50%) and Aspergillus species accounted
3 (50%) of the cases.
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Conclusion
Corneal ulceration is a common problem in this part of
Karnataka and most often occurs after a superficial corneal
injury with organic material. Bacterial infections occur
more commonly than fungal infections with S. pneumoniae
and S. aureus accounting for the majority of bacterial
ulcers while Fusarium species and Aspergillus species were
responsible for most of the fungal infections.
Comprehensive surveys such as this study are necessary
to assess the specific epidemiological characteristics of
corneal ulceration, which are unique for each region and
population and are also necessary to define the magnitude
of the problem in society, to design an efficient public
health program for rapid referral, diagnosis, treatment,
and to prevent corneal ulceration in the population at risk,
especially in the developing nations.
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Abstract

Background: In spite of considerable advances in the understanding of the pathophysiology of ischemic stroke,
therapeutic options, particularly pharmacological agents for prevention and treatment are still limited. Aims and
Objectives: To Study of response to lipid lo
lowering therapy in non-diabetic
diabetic patients with dyslipidemia at tertiary health
care center. Methodology: All non
non-diabetic
diabetic patients with features of stroke admitted to tertiary care hospital from
December 2013 to December 2015 were taken for the study. Data w
will
ill be collected by means of case record form. All
non-diabetic
diabetic patients of cerebrovascular accidents were enrolled in this study with informed consent and detailed patient
information were included into study. The clinical outcome after 3 month was assess
assessed
ed by the Modified Rankin Scale
(MRS). The statistical analysis done of paired tt-test analyzed by SPSS 19 version software. Result: The change of serum
TG after 3 months is 23.6mg/dl and P value is < 0.01 which is highly significant. The change of LDL levels
leve after 3
months is 12.04mg/dl and P value is < 0.01 which is highly significant. The change of HDL levels after 3 months is
2.76mg/dl and P value is < 0.01which is highly significant. The change of VLDL levels after 3 months is 3.72mg/dl and
P value is < 0.01which is highly significant.MRS score showed a good clinical outcome with reduction in LDL levels and
the corresponding P value is 0.26 and r value of 0.15 which is significant. Conclusion: In the present study there is a
significant change in bio-chemical
mical values of lipid profile after treating with statins for a duration of 3 months, but there is
no significant improvement in clinical outcome except for LDL. So, it can be concluded that measures to reduce serum
LDL levels will be useful in secondary pprevention of thrombotic stroke.
Key Words: Lipid lowering therapy, dyslipidemia, Rankin Scale (MRS), Lipid profile, CVA (Cerebrovascular
accidents).
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INTRODUCTION
In spite of considerable advances in the understanding of
the pathophysiology of ischemic stroke, therapeutic
options, particularly pharmacological agents for

prevention and treatment are still limited. Stroke is still
the third leading cause of death and the most frequent
cause of permanent disability in adults worldwide1.
Systemic and local processes of endothelial dysfunction,
thrombogenesis, inflammatory and oxidative stress
damage, and angiogenesis play an important role in
cerebral ischemic pathogenesis
is and may represent
strategic targets for prevention and treatment of ischemic
stroke2. Statins lower serum cholesterol level by
inhibiting hydroxymethylglutaryl-coenzymeA
hydroxymethylglutaryl
(HMGCoA) reductase3. Statins have been found to improve
endothelial function, modulate
late thrombogenesis, attenuate
inflammatory and oxidative stress damage, and facilitate
angiogenesis far beyond lowering cholesterol levels4-7.
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MATERIAL AND METHODS
All non-diabetic patients with features of stroke admitted
to tertiary care hospital from December 2013 to
December 2015 were taken for the study. Data will be
collected by means of case record form. All non-diabetic
patients of cerebrovascular accidents were enrolled in this
study with informed consent and detailed patient
information were included into study while, Patients
having diabetes mellitus type 1 or 2 or impaired glucose
tolerance (ADA Guidelines 2014 is used for diagnosis of
diabetes mellitus, Patients with history of head injury,
Patients on drug therapy such as OCP’s, steroids,
diuretics and anticoagulant drugs, Patients already
diagnosed with dyslipidemia, Patients on lipid lowering
agents, Diagnosed case of liver diseases, kidney diseases,
pancreatitis, coronary artery disease and thyroid disease,
Diagnosed case of malignancy, Patients lost for follow up
were excluded from the study. All the patients who
fulfilled the inclusion criteria were enrolled in this study
Lipid profile after 8 hours of fasting, Serum total
cholesterol, Serum triglyceride, Serum HDL, Serum
LDL, Serum VLDL was done The MRS is a commonly
used scale for measuring the degree of disability or
dependence in the daily activities of people who have
suffered a stroke or other causes of neurological disability
and it has become the most widely used clinical outcome
measure for stroke in clinical trials,8

Normal
Abnormal
Total

RESULT
Lipid level was estimated in ischemic stroke patients at
the onset of stroke and after 3 months. Lipid profile
testing done after 8 hrs fasting and all the lipid parameters
were tested and standard reference value is used as a cut
off.

Table 1: Distribution of the patients as per the STC
No. of patients (STC after 3
No. of patients (STC at onset)
Total
months of therapy)
Male
Female
Total
Male
Female
24 (62%)
15 (38%)
39 (78%)
25 (60%)
17 (40%)
6 (55%)
5 (45%)
11 (22%)
5 (63%)
3 (37%)
30
20
50
30
20

STC level was normal in 39 patients (78%) and abnormal
in 11 patients (22%) at onset of stroke but after 3 month
of therapy STC levels become normal in 42 patients
(84%) and abnormal in 8 patients (16%). So there was
only 6% improvement in STC values after 3 month of
therapy. The minimum STC at onset was found to be 145
mg/dl And maximum was 440 mg/dl with mean STC of

Normal
Abnormal
Total

The Modified Rankin Scale (MRS)
The scale runs from 0-6, running from perfect health
without symptoms to death.
0: No symptoms.
1: No significant disability. Able to carry out all usual
activities despite some symptoms.
2: Slight disability. Able to look after own affairs without
assistance, but unable to carry out all previous activities.
3: Moderate disability. Requires some help, but able to
walk unassisted.
4: Moderately severe disability. Unable to attend to own
bodily needs without assistance, and unable to walk
unassisted.
5: Severe disability. Requires constant nursing care and
attention, bedridden, incontinent.
6: Dead.
The statistical analysis done of paired t-test analyzed by
SPSS 19 version software.

Total
42 (84%)
8 (16%)
50

195.8mg/dl. The minimum STC after 3 months of therapy
was found to be 141mg/dl And maximum was 380mg/dl
with mean value of 182.6 mg/dl. The maximum STC
abnormality was observed in male patients (55%) but
after 3 month of therapy there is no significant change in
parameter in both sexes.

Table 2: Distribution of the patients as per the TG
No. of patients (Triglycerides at
Triglycerides after 3 months of
Total
Onset)
therapy
Male
Female
Male
Female
11 (68%)
5 (32%)
16 (32%)
13 (72%)
5 (28%)
19 (56%)
15 (34%)
34 (68%)
17 (54%)
15 (36%)
30
20
50
30
20

TG levels are normal in 16 patients (32%) and abnormal
in 34 patients (68%) at onset but after 3 months of
therapy the levels are normal in 18 patients (36%) and

Total
18 (36%)
32 (64%)
50

abnormal in 32 pts (64%). The minimum TG level at
onset was found to be 95mg/dl and maximum TG
observed was 310 mg/dl with mean value of 210 mg/dl.
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After 3 month of therapy the lowest TG level observed
was 92 mg/dl and highest value observed was 270 mg/dl
with mean value of 186 mg/dl. The maximum TG

Normal
Abnormal
Total

Table 3: Distribution of the patients as per the LDL
NO. of Patients(LDL after 3
NO. of patients (LDL at onset)
Total
months of therapy)
Male
Female
Male
Female
13 (73%)
5 (27%)
18 (36%)
20 (67%)
10 (33%)
16 (50%)
16 (50%)
32 (64%)
9 (45%)
11 (55%)
29
21
50
29
21

TG levels are normal in 16 patients (32%) and abnormal
in 34 patients (68%), but after 3 months of therapy the
levels are normal in 15 patients (30%) and abnormal in 35
pts (70%). The minimum LDL level observed at onset
was 56mg/dl and maximum was 150 mg/dl with mean
value of 110.5 mg/dl. The abnormal LDL was observed in

Normal
Abnormal
Total

Total
30 (60%)
20 (40%)
50

equal number of patients (16) in both the sexes. After 3
month of therapy 24% of patients showed significant
reduction in LDL concentration. Maximum improvement
was observed in male patients (14%) and only 10%
improvement in female patients was observed.

Table 4: Distribution of the patients as per the HDL
No. of patients (HDL at
No. of patients (after 3
TOTAL
onset)
months of therapy)
Male
Female
Male
Female
14 (70%)
6 (30%)
20 (40%)
15 (66%)
8 (34%)
16 (54%)
14 (46%)
30 (60%)
15 (56%)
12 (44%)
30
20
50
30
20

HDL levels are normal in 20 pts (40%) and abnormal in
30 pts (60%) at onset but after 3 months of therapy levels
are normal in 23 pts (46%) and abnormal in 27 pts (54%).
The minimum HDL at onset was found to be 25 mg./dl
and max was 62 mg/dl with mean value of 37.4 mg/dl.
After 3 month of therapy the minimum HDL observed

Normal
Abnormal
Total

abnormality was observed in male patients 19 (56%) but
after 3 month of therapy there is 4% improvement in male
patients and no improvement in female patients observed.

23 (46%)
27 (54%)
50

was 30mg/dl and maximum HDL level was 65mg/dl with
mean value of 41mg/dl. The maximum HDL abnormality
was observed in male patients (54%) and maximum
improvement observed in female patient (4%) after 3
month of therapy.

Table 5: Distribution of the patients as per the VLDL
No. of patients
NO. of patients(VLDL after 3
Total
(VLDL at onset)
months of therapy)
Male
Female
Male
Female
11 (69%)
5 (31%)
16 (32%)
11 (69%)
5 (31%)
20 (59%)
14 (41%)
34 (68%)
20 (59%)
14 (41%)
31
19
50
31
19

VLDL levels are normal in 16 pts (32%) and abnormal in
34 pts (68%) at onset but after 3 months of therapy there
is no change in biochemical values of VLDL in both
sexes The minimum VLDL at onset was found to be
19mg/dl and maximum was 62mg.dl with mean value of
41.5mg/dl. The minimum VLDL after 3 months of
treatment was 18 mg/dl and maximum was 54 mg/dl with
mean value of 37.8 mg/dl. The maximum VLDL level
abnormality was observed in male 20 patients (59%) but
after 3 month of therapy there was no change in
parameter was observed.

Total

Lipids
Serum Total
cholesterol
TG
LDL
HDL
VLDL

Total
16 (32%)
34 (68%)
50

Table 6: Paired Differences
Std.
Mean
Deviation

Std.
error

P Value

13.1400

18.30023

5.077

<.001 vhs

23.6600
12.0400
2.7600
3.7200

12.36347
12.36347
4.00286
7.53235

6.886
6.886
4.876
3.492

<.001 vhs
<.001 vhs
<.001 vhs
<.001 vhs

The change of serum Total cholesterol after 3 months is
13.14mg/dl and P value is < 0.01 which is highly
significant. The change of serum TG after 3 months is
23.6mg/dl and P value is < 0.01 which is highly
significant.
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The change of LDL levels after 3 months is 12.04mg/dl
and P value is < 0.01 which is highly significant.
The change of HDL levels after 3 months is 2.76mg/dl
and P value is < 0.01which is highly significant.
The change of VLDL levels after 3 months is 3.72mg/dl
and P value is < 0.01which is highly significant.
Table 7: Co-relation between MRS (Modified Rankin Scale) (After 3
month of therapy) and Lipid profile
Serum
MRS
Triglycerides LDL
HDL
VLDL
cholesterol
R (pearson
.123
.130
.150
.100
.129
value)
P (p value)
0.397
0.370
0.26 0.490 0.373
N (no. of
50
50
50
50
50
patients)

MRS score showed a good clinical outcome with
reduction in LDL levels and the corresponding P value is
0.26 and r value of 0.15 which is significant.

DISCUSSION
Statins have also been proved to significantly decrease
cardiovascular risk and to improve clinical outcome8.
Could statins be the new candidate agents for the
prevention and treatment of ischemic stroke? In recent
years, a vast expansion in the understanding of the
pathophysiology of ischemic stroke and the pleiotropic
effects of statins has occurred. Clinical trials involving
statins for prevention and treatment of ischemic stroke
have begun. Treatment with statins either before, or early
after cerebral arterial occlusion has been proved to
associate with reduced infarct volume and improved
neurological function in animal models9-11. In several
large clinical trials, the effects of statins on stroke
prevention and treatment have also been well
established12-14. Statins may have surpassed other
pharmacologic medicine in the reduction of the incidence
of stroke and total mortality15,16. These facts force us to
revisit ischemic stroke and consider new strategies for
prevention and treatment and The relationship between
stroke and cholesterol becomes even more complex with
the notion that stroke outcome might be negatively
associated with cholesterol levels. For example, the
Lausanne Stroke Registry demonstrated that stroke
patients with higher cholesterol levels had better
outcomes after 1 month. In agreement with this, a
retrospective study performed by Dyker et al (1997)
found more patients dead or disabled after stroke with
low cholesterol levels at stroke onset, Taken together,
there are many open questions regarding the relationship
between cholesterol and stroke. The American Heart
Association (AHA) does not list cholesterol as a risk
factor.17,18 The present study showed no significant

relationship with cholesterol levels and stroke incidence
which correlates with studies conducted by Prospective
studies collaboration 1995; Dauber et al, Kagan et al,
Harmisen et al.19In our study the cholesterol levels after 3
months of statins showed no significant fall and no
significant clinical improvement. After treatment with
statins, study revealed a significant fall in the triglyceride
level but was not significant in the clinical scenario in
accordance with MRS scale. Njolstal et al study states
that in patients with ischaemicstroke hypertriglyceridemia
affects males more than females which is correlated in the
present study with 56% males affected.20 In the present
study the LDL levels declined after starting with statins
and showed a significant improvement in the clinical
outcome (p value=0.026).Hachinski et alstudy states that
patients have a high risk of thrombotic stroke with high
LDL levels at onset which correlates with our study.21 In
present study after 3 months of therapy with statins there
was no significant change in the HDL levels and with no
improvement in the clinical outcome.
After starting therapy with statins the outcome at 3
months showed a no change in the VLDL levels and also
no significant improvement in the clinical outcome. Garg
RK et al stated increased risk of thromboembolic stroke
with high serum VLDL levels which correlate in the
present study with VLDL level abnormality seen in 68%
population.22

CONCLUSION
In the present study there is a significant change in biochemical values of lipid profile after treating with statins
for a duration of 3 months, but there is no significant
improvement in clinical outcome except for LDL. So it
can be concluded that measures to reduce serum LDL
levels will be useful in secondary prevention of
thrombotic stroke. However we feel that it is too
premature to draw definite conclusion in view of 3 month
follow up. This may need larger duration of prospective
study to draw more definite conclusion and also help us
in prevention and treatment of dyslipidemia which goes a
long way in stroke management.
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Neurofibromatosis type 1 with localized unilateral
hyperhidrosis: A rare association
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ABSTRACT
Unilateral hyperhidrosis is a rare entity with primary and secondary causes. So far in literature, the associations
documented with this entity rarely include neurofibromatosis. This association, however has been reported previously
and perhaps is a more frequent incidence than is being recognized. Here we report a case to emphasize this association.
Key words: Localized unilateral hyperhidrosis; Neurofibromatosis type 1; Partial unilateral lentiginosis

INTRODUCTION
Localized unilateral hyperhidrosis (LUH) is a term
coined to describe excessive sweating over a well
circumscribed part of the body [1]. It is a rare
entity and can be primary or secondary to other
disorders (Table 1) [2]. We hereby report a case of an
association between unilateral localized hyperhidrosis
and Neurofibromatosis type 1 (NF 1), which seems
to be a rare one as is evident from the lack of it’s
documentation in literature.

CASE REPORT
A 34-year-old female patient complained of profuse
sweating over the fingers of her left hand, since
childhood that had no obvious precipitating factors.
The same area was affected always. There were no
associated symptoms like by flushing, excessive
salivation, lacrimation, orthostatic hypotension,
causalgia or headache. The patient’s past history was
unremarkable with no history of trauma or any drug
intake. Similar complaints were absent in the family.
On examination, the fingers of her left hand were
moist. Starch-iodine test revealed localized areas of
excessive sweating over the fingers of left hand (Fig. 1).
On further examination, she had multiple brownish

patches measuring more than 1 cm, suggestive of
cafe-au-lait macules scattered on both sides of the
trunk and shoulders (Fig. 2). She had unilateral tiny
hyperpigmented macules distributed over left side
of face and neck including her left upper extremity,
suggestive of Partial unilateral lentiginosis (PUL).
Bilateral axillary freckling (Fig. 3) was observed.
Ophthalmological examination revealed Lisch nodules
on the iris of right eye (Fig. 4) and alterations in iris
pigmentation. Magnetic Resonance Imaging of cervico
thoracic region showed a plexiform neurofibroma
(Fig. 5). The results of laboratory tests including
endocrinological examination were normal. No
abnormality was detected on magnetic resonance
imaging of the brain and brainstem. The presence of
cafe-au-lait macules (>6, >1.5cm), axillary freckling,
plexiform neurofibroma and lisch nodules confirmed
the diagnosis of NF1 according to the diagnostic
criteria of NF 1 [3]. The patient had no cardiovascular
or gastrointestinal complaints, and his chest X-ray
was normal. The results of the complete blood count,
hepatic and renal function tests were within the normal
ranges. The histopathological examination of a skin
biopsy of the hyperhidrotic area and symmetrically
opposite side of normal skin showed no increase
or abnormality of eccrine glands. The patient was
diagnosed as having LUH and NF1.
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Table 1: Localized hyperhidrosis causes
Spinal cord injury
Hyperhidrosis associated with autonomic dysreflexia
Hyperhidrosis due to orthostatic hypotension
Gustatory hyperhidrosis
Frey’s syndrome
Granulosis rubra nasi
Functional and true sweat gland naevi
Intrathoracic neoplasia
Sweating associated with local skin disorders
Glomangioma
Pachydermoperiostosis
Blue rubber bleb naevi
Pretibial myxoedema
Burning feet syndrome
POEMS syndrome
Idiopathic unilateral circumscribed hyperhidrosis
Compensatory
After sympathectomy, or with partial anhidrosis

Figure 1: Starch iodine test demonstrating unilateral localized
hyperhidrosis over fingers of the left hand.

POEMS, polyneuropathy, organomegaly, endocrinopathy, M protein, skin
changes

DISCUSSION
Hyperhidrosis can be classified as emotional, generalized
and localized [4]. Localized unilateral hyperhidrosis can
be further categorized as gustatory, cutaneous-diseaseassociated and idiopathic variants [5]. The area of the
body that demonstrates excessive sweating may give a
clue to the cause; e.g. pathogenic gustatory sweating
occurs mainly on the face, idiopathic hyperhidrosis
is located mainly on the forearm and forehead of
otherwise healthy people and is restricted to an area
of less than 10 x10 cm [6]. Idiopathic LUH has none
of the typical triggering factors found with essential
hyperhidrosis. The attacks occur with no apparent
cause even in sleep [7]. Cutaneous-disease-associated
variant of LUH will have associated cutaneous features;
e.g. palmoplantar keratodermas, glomus tumor, blue
rubber bleb nevus, POEMS syndrome [8-11].
No discernible cause of hyperhidrosis could be found
in our patient and the absence of triggering factors
was compatible with idiopathic LUH. Skin biopsy of
the hyperhidrotic site excluded associated cutaneous
disorders. On physical examination, she had cafeau-lait macules (>6, >1.5cm), axillary freckling and
lisch nodules. She also had PUL over the left upper
body. The lesions of partial unilateral lentiginosis
can appear anywhere on the body but the upper
extremities are more affected than the lower ones [12].
The coexistence of neurofibromatosis with partial
unilateral lentigines raises the possibility that partial
unilateral lentigines could be a variant or forme fruste of
segmental neurofibromatosis [13]. Magnetic Resonance
© Our Dermatol Online 4.2017

Figure 2: Cafe-au-lait macules, measuring >1.5 cm scattered on the
back.

Figure 3: Axillary freckling (Crowe’s sign).

Imaging of cervico thoracic region showed a plexiform
neurofibroma. The case was categorized as NF1. NF1 is
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cause of this disorder, making the associated features
difficult to elucidate. New associations will, perhaps be
the gateway to better understanding of the underlying
pathogenesis.
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Managing a Side-Effect

Prevention and management of thalidomide toxicity
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Abstract
Thalidomide is a drug whose efficacy been reported in numerous conditions which can be attributable to its various mechanism of actions.
Hence it would be prudent to know its side effects and its subsequent management so as to use it effectively. The current article reviews side
effects of thalidomide and discusses methods of prevention and management of thalidomide toxicity.
Keywords: Management, side effect, thalidomide

Introduction
Thalidomide is one of the important drugs in a dermatologist’s
armamentarium whose efficacy has been reported in numerous
conditions, which can be attributed to its various mechanisms of
actions. These include the immunomodulatory, anti‑inflammatory,
antiangiogenic, and sedative and hypnotic actions which play
an integral role in treatment of conditions such as erythema
nodosum leprosum, prurigo nodularis, actinic prurigo,
discoid lupus erythematosus, aphthous stomatitis, Behçet’s
syndrome, pyoderma gangrenosum, sarcoid, livedoid vasculitis,
histiocytosis, graft‑versus‑host disease, HIV‑related mouth and
throat ulcers and Kaposi’s sarcoma, and multiple myeloma.[1]
Thalidomide is a synthetic glutamic acid derivative that consists
of a chiral center and two amide rings and is a racemic mixture
of the (+)(R)‑thalidomide and (−)(S)‑thalidomide. It was
initially used for the treatment of epilepsy in 1957. However,
it was found that it did not help much in seizure control but
instead caused effective sedation and nausea control. In
the year 1962, the phocomelia tragedy highlighted the fact
that (+)(R)‑thalidomide was an effective sedative, whereas
the (−S)‑thalidomide was a potent teratogen. Thalidomide is
a pregnancy category X drug, which needs to be avoided in
lactation as well in children <12 years of age.

General Side Effects of Thalidomide
The most dreaded side effect is teratogenicity, whereas the most
common side effects seen in clinical practice are somnolence,
fatigue, peripheral neuropathy, constipation, and skin rash.
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The less common ones include xerostomia, neutropenia, toxic
epidermal necrolysis/Stevens–Johnson syndrome, deep venous
thrombosis, hypothyroidism, menstrual irregularities, loss of
libido, impotence, hyper‑ or hypoglycemia, asthenia, tremors,
confusion, peripheral edema, elevation of liver enzymes,
pruritus, hair loss, and fever.
The incidence of toxicities seems to correlate with the dose of the
drug. Those receiving doses of 200 mg or less seem to tolerate
the treatment well with minimal side effects. Conversely,
almost all who are taking more than 400 mg/day experience
some thalidomide‑related toxicity. There is a similar correlation
with the duration of therapy. With long‑term use (more than
6 months of therapy), occurrence of peripheral neuropathy and
hypothyroidism increases in frequency. However, contrastingly,
the incidence of constipation and sedation decreases with time
due to tolerance and dose adjustments. The drug toxicity also
increases when it is combined with dexamethasone or other
chemotherapeutic agents.[2‑4]

Teratogenicity
One of the dreadful and well‑known side effect, for which this
drug came into limelight was for phocomelia or seal limbs in
newborns whose mothers had been treated with thalidomide
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in the 1960s era for nausea. The critical period is thought to be
around 35–50 days after the last menstrual period. In this period,
a single dose of thalidomide can cause serious teratogenicity.[1,5]
Major human fetal abnormalities include skeletal deformities
such as amelia or absence of legs and/or arms, absence
of bones, phocomelia or short legs and/or arms, and bone
hypoplasia; external ear deformities (anotia, microtia or micro
pinna, and small or absent auditory canals); facial palsy; ocular
abnormalities (e.g., anophthalmos and microphthalmos);
congenital heart defects; renal and urinary tract malformations;
genital malformations; and gastrointestinal tract malformations.
Mortality rate in neonates with thalidomide‑induced
abnormalities is about 40%.[1,5]

Precautions and intervention

It is contraindicated in pregnancy and is to be used in females
of childbearing potential only when alternative therapies are
contraindicated.[1,6]
Before initiation of therapy, females must certify that they are
not pregnant or not of childbearing potential (i.e., hysterectomy
and postmenopausal [no menses for ≥24 consecutive
months]).[1,6] Pregnancy must be prevented by the simultaneous
use of two forms of reliable contraception for ≥4 weeks
before, throughout, and for 4 weeks after completion of
therapy. It is advocated to use a highly effective birth control
method (intrauterine device or oral/injectable or implanted
hormonal contraceptives/tubal ligation/have a vasectomized
partner along with effective barrier methods such as latex
condom, diaphragm, or cervical cap).[1,6]
Mandatory contraception is not required for females who have
undergone hysterectomy, are postmenopausal, and have had
no menses for ≥24 consecutive months.
Sexually mature males must completely avoid unprotected
sexual contact with women of childbearing potential (i.e., use
latex condom throughout and for ≥4 weeks after thalidomide
therapy) because thalidomide distributes into semen. In
addition, male patients should be instructed not to undergo
sperm donation while taking thalidomide.
If pregnancy occurs, immediately discontinue treatment and
patient should be referred to obstetrician–gynecologist who
is experienced in reproductive toxicity for further evaluation
and counseling for medical termination of pregnancy. It is
recommended that breastfeeding to be discontinued during
thalidomide therapy.
Thalidomide should be made available only through restricted
distribution program. The System for Thalidomide Education
and Prescribing Safety (STEPS) is designed to help ensure
that fetal exposure does not occur.[1,6] This limits the access to
thalidomide to prescribing clinicians, pharmacies, and patients
who are registered in program and mandates compliance with
registration, education, and safety requirements. It facilitates
pregnancy testing and counseling in accordance with STEPS
program along with prescribing and dispensing ≤28‑day

supply of drug. For the drug refill, a new prescription is
mandatory, and another authorization from STEPS program
is required.[1,6] Pregnancy should be excluded by negative
pregnancy test ≤24 h before treatment initiation. Repeat the
pregnancy tests once weekly during the 1st month, then monthly
or every 2 weeks in women with regular or irregular menstrual
cycles, respectively, till treatment therapy.
Patient or parent/legal guardian must provide a written
acknowledgment of understanding of these warnings and need
for mandatory contraceptive measures.[1,6]

Constipation and Other Gastrointestinal Side
Effects
Constipation is a common side effect which varies from
mild to severe. Up to 80%–90% of patients can develop mild
constipation.[3,7‑10] This is hypothesized to be secondary to the
effects of thalidomide on autonomic nerve endings in the gut. In
some cases who are receiving high dose of thalidomide, severe
symptoms can lead to obstruction and even toxic megacolon.

Precautions and interventions

All patients should be advised regarding the occurrence of
constipation and the use of prophylactic measures such as
change of diet and exercise. The incidence of constipation
reduces over a period of time due to tachyphylaxis. In addition
to increasing dietary fiber, it is advisable to start a stool softener
or a laxative routinely. Some patients benefit from a regular
break in therapy such as weekend “drug holidays.” In patients
with severe constipation requiring manual extraction or an
enema, thalidomide should be withheld until the condition
resolves. If thalidomide therapy is needed for a serious illness,
the drug may be restarted with the addition of prophylactic
laxatives and dose reduction.[2]
Less common gastrointestinal side effects are xerostomia
which occurs in approximately 10% of patients receiving
thalidomide. [7‑10] In addition, sometimes, elevated liver
enzymes may occur. Others include anorexia, vomiting,
increased appetite, weight gain, dyspepsia, eructation,
flatulence, and intestinal obstruction.

Neurological Symptoms
Studies in patients with multiple myeloma have shown that
neurological complications account for over 80% of the
major toxicities of thalidomide.[3,7‑9] This include peripheral
neuropathy, somnolence and fatigue, dizziness, tremors,
confusion, and incoordination.

Peripheral neuropathy

Neuropathy is a common side effect that occurs after
prolonged administration though there is no clear correlation
with a cumulative dose.[3,8,9] The risk seems more likely after
6 months or more of therapy. According to National Cancer
Institute Common Toxicity Criteria Grade 1–2, peripheral
neuropathy can occur in more than 80% of patients, whereas
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severe Grade 3–4 neuropathy occurs in about 3%–5% of
patients receiving thalidomide. It usually presents with
proximal sensory or motor symptoms such as numbness,
tingling, pain in the hands and feet, or weakness, with
or without interference with daily activities. It is usually
reversible with dose reduction or cessation of therapy though
it may be irreversible in some even after discontinuation of
therapy. Differentiation of neuropathologic symptoms caused
by thalidomide and changes caused by underlying disease
such as in leprosy with type 2 lepra reaction may be difficult
at times. [1,11,12]

Prevention and interventions

Hence, primary evaluation of the patients for preexisting
signs and symptoms of peripheral neuropathy such as
numbness, tingling, pain, or a burning sensation in the hands
and feet should be done, and counseling and questioning the
patients regularly during therapy to look for its signs and
symptoms (i.e., monthly for first 3 months of thalidomide
treatment and periodically 6 monthly thereafter.[1,13]
It is advocated to do a baseline electrophysiologic testing
consisting of sensory nerve action potential amplitude
measurement and then onward every 6 months to detect
asymptomatic neuropathy.[1]
If manifestations of peripheral neuropathy develop, ideally to
discontinue therapy immediately to minimize further damage.[1]
If drug administration is a must, then reduce the dose by 50%
for Grade 1 neuropathy. If Grade 2 neuropathy is developed,
therapy is withhold until toxicity resolves to baseline or
decreases to less than Grade 1, and then restart at a 50% dose
reduction. If Grade 3 or 4 neuropathy develops, thalidomide
should be discontinued permanently.[14]
Cautious use with concomitant drugs known to be associated
with peripheral neuropathy is advocated such as dapsone,
stavudine, didanosine, and isoniazid. Gabapentin and
amitriptyline can partly help to alleviate the symptoms. The
role of pyridoxine and other vitamins remains unclear but can
be recommended to patients to prevent neuropathy.[2]

Sedation and drowsiness

Drowsiness, somnolence, and fatigue are common side
effects of thalidomide. [1‑4,7,15] Mild sedation can occur in
over 75% of patients. Patients may also complain of fatigue,
weakness, inability to concentrate, and mood alterations.
Serious (grade 3/4) sedation and fatigue can occur in up to
5%–10% of patients.

Precautions and interventions

To minimize daytime sedation, the total daily dose
of thalidomide may be taken as a single bedtime
dose ≤400 mg daily preferably at bedtime ≥1 h after
evening meal [1] or, alternatively, in divided doses with
water ≥1 h after meals. The patients should be advised
about the possible impairment of mental and/or physical
abilities and the need to avoid performing hazardous
tasks and avoidance of concurrent medications such as
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barbiturates, chlorpromazine, or alcohol that may cause
aggravation of symptoms. If Grade 3 somnolence, such as
drowsiness, interferes with the activities of daily living,
or if obtundation, stupor, or coma occurs, then withhold
treatment until it resolves to baseline. The drug may then
be restarted at a 50% lower dose.[2]

Tremors, ataxia, and seizures

Mild tremors can occur in about 35% of patients, and ataxia can
occur in approximately 15% of patients receiving thalidomide
therapy. Hearing loss has been reported in about 3% of patients.[3,9]
Seizures have also been reported in the literature; however, it is
not clear whether the seizures were related to thalidomide only
or were a result of studying a high‑risk population (e.g. one
with recurrent gliomas). Other reported neurological toxicities
include agitation, anxiety, nervousness, psychosis, amnesia,
insomnia, confusion, depression, euphoria, causalgia, circumoral
paresthesia, hyperesthesia, neuralgia, and paresthesia.

Precautions and interventions

Use cautiously in patients with preexisting seizure disorders or
who have a high risk for seizure activity with close monitoring
for any epileptic activity. For the other neurological side effects
such as tremors and ataxia, the dose should be withheld if
needed until the symptoms improve and then resumed at a
50% lower dose.

Venous Thromboembolism
There are reports of increased risk of venous thromboembolism
(e.g., deep vein thrombosis and pulmonary embolism)
in patients with multiple myeloma on monotherapy with
thalidomide (1%–3%) and especially when used in combination
with chemotherapy, which includes dexamethasone, the
incidence increases up to 10%–12%.[16,17]
This has also been reported in occasional cases of
erythema nodosum leprosum. Individual risk factors for
thromboembolic events include advanced age, previous history
of thromboembolism, an indwelling central venous catheter,
comorbid conditions (e.g., infections, diabetes, cardiac disease,
obesity), current or recent immobilization, recent surgery and
inherited thrombophilic abnormalities, cancer, and cancer
therapy itself.

Precautions and intervention

In those patients with known risk factors, concomitant use
of thalidomide with oral contraceptives and steroids needs
careful patient monitoring. Monitoring for signs and symptoms
of thromboembolism such as shortness of breath, chest pain,
and arm or leg swelling is required and decision regarding
thromboprophylaxis needs to be taken on careful assessment
of patient’s risk factors.
International Myeloma Working Group recommends aspirin
for thalidomide‑treated multiple myeloma patients with ≤1
individual and/or myeloma‑related risk factor and a low
molecular weight heparin (LMWH) for those with ≥2 such
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risk factors.[18] Thromboprophylaxis with an LMWH can be
considered in patients receiving thalidomide with high‑dose
dexamethasone, doxorubicin, or multiple antineoplastic
agents, independent of additional risk factors. Full-dose
warfarin (international normalized ratio 2–3) can be used as
an alternative to LMWH.[18,19]
The risk can also be minimized if the dosage of thalidomide
is escalated gradually when given in combination with
steroids, for example, 50 mg/day for 2 weeks, 100 mg/day
for 2 weeks, and then 200 mg/day (maximum), as tolerated.
If patients develop thrombotic complications, discontinue the
thalidomide, and treat the coagulopathy. Thalidomide may be
restarted as needed once the toxicity resolves and adequate
anticoagulation is in place.[16,17]

Hematologic Effects

of patients receiving thalidomide.[2,4,7] The mechanism of
thalidomide‑induced cardiovascular side effects is still not
well understood.

Precautions and interventions

Physicians need to be aware of the potential cardiovascular
side effects of thalidomide. If significant bradycardia
occurs, thalidomide should be discontinued and appropriate
management initiated.

Peripheral edema

Mild peripheral edema is seen about 15% of patients,
whereas severe edema that limits function is less common,
occurring in up to 3%. [2,7,9] Patients with systemic
amyloidosis, renal insufficiency, or congestive heart failure
are more prone.

Precautions and interventions

Mild neutropenia can occur in 15%–25% of patients. Patients
with HIV or patients with neutropenia before therapy should
be closely monitored.[2,7,20] Do not initiate therapy in patients
with an absolute neutrophil count (ANC) of <750/mm3.

In patients with severe edema, thalidomide should be stopped
and diuretics prescribed as needed. Thalidomide can be
restarted at a 50% dose reduction once the edema resolves or
becomes minimal.

Precautions and interventions

Orthostatic hypotension

Patient on therapy with thalidomide should be monitored
by routinely by doing complete and differential blood
counts. If neutropenia develops with an ANC between 500
and 1000/mm3, consider using growth factors (granulocyte
colony‑stimulating factor [G‑CSF]) or reduction in
thalidomide dose by 50%. If the ANC falls below 500/mm3,
thalidomide should be stopped immediately and growth
factors (G‑CSF) need to be used until the neutrophil count
recovers (ANC >500/mm 3). Thalidomide may be then
restarted at a 50% dose reduction, with or without growth
factor support, depending on the necessity.

Orthostatic hypotension and dizziness may be a manifestation
of autonomic neuropathy.[7,9]

Sensitivity Reactions

Due to the wide spectrum of use and multimodal actions of
thalidomide, it has gained popularity in recent times. Hence, the
physicians need to be aware of the toxicities of thalidomide and
the appropriate interventions to be instituted. Risk management
plan for commonly occurring or dreaded side effects should be
kept ready and should be followed by physicians so that side
effects can be minimized and drug can be effectively used for
thalidomide‑responsive dermatoses.

Hypersensitivity reactions such as erythematous macular rash
associated with fever, tachycardia, and hypotension have been
reported.[1]

Precautions and interventions

Discontinue the drug if signs and symptoms of hypersensitivity
are severe. If therapy is resumed and reaction recurs, then
permanent discontinuation of the drug is advocated. Do not
resume therapy if rash is exfoliative, purpuric, or bullous, or
if Stevens–Johnson syndrome or toxic epidermal necrolysis
is suspected.[1]

Cardiovascular Side Effects
Cardiovascular complications include bradycardia, tachycardia,
hypertension, hypotension, peripheral vascular insufficiency,
and peripheral edema.

Sinus bradycardia

Mild sinus bradycardia can occur in up to 25% of patients.
Severe sinus bradycardia is rare and occurs in only 1%–3%

Precautions and interventions

The patients should be advised about the symptoms of
orthostatic hypotension and taught adequate precautions such
as sitting upright for a few minutes before standing up from
a recumbent position. In severe cases, thalidomide should
be withheld until the symptoms resolve and then restarted at
50% lower dose.

Conclusion
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Original Article

Spectrum of the Causes of Lower Gastrointestinal Bleeding in Geriatric
Patients in Tertiary Care Hospital
Abstract

Context: Lower gastrointestinal bleeding (LGIB) patients in geriatric are the common indication
of hospital admissions, with marked geographic variation in the frequency of different etiologies.
Colonoscopy is considered as first‑line diagnostic procedure of choice in evaluation of patients with
bleeding per rectum. Aims: This study aims to determine spectrum of LGIB in our region using lower
gastrointestinal (GI) endoscopy. Settings and Design: A retrospective study of 2‑year period from
August 2010 to July 2012, 2 years study in tertiary hospital. Subjects and Methods: The clinical
data of patients admitted with per rectal bleeding were collected including age, sex, site of bleeding
and the underlying cause. In all cases proctoscopy was done and colonoscopy after preparation
and stabilization of the patients. Statistical Analysis Used: SPSS analysis. Results: During 2‑year
follow‑up study, 45 patients were admitted with LGIB with mean age of 67.5 years, the bleeding
site was in the colorectal causes found in 33 (73.3%) cases, while perianal in 6 (13.3%) of cases.
Carcinoma was the most common cause. Conclusions: Bleeding per rectum is a common cause in
geriatric patients admitted to Gastroenterology Department. Carcinoma is the most common cause of
bleeding per rectum. There is wide geographic variation regarding the etiologies of LGIB. Lower GI
endoscopy is very useful tool in evaluating patients with bleeding per rectum.
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Introduction
Lower gastrointestinal bleeding (LGIB)
is anatomically defined as bleeding
beyond the ligament of Treitz. The term
“LGIB” is therefore a misnomer, and a
more appropriate term would be lower
intestinal bleeding.[1] Acute LGIB is one
of the most common gastrointestinal (GI)
indications for hospital admission The
exact incidence of LGIB is not known,
but the annual incidence of hospitalization
is approximately 20–27 episodes per
100,000 persons per year.[2] A 200‑fold
increase of LGIB is seen with advancing
age from the third to ninth decades.[1] The
incidence of LGIB increases with age and
is more common in men than women.
There are worldwide regional differences
in the causes of LGIB. For example, in
the countries of Western Europe and the
United States diverticulosis coli is common
and is also one of the most common causes
of LGIB. In Asia, however, diverticulosis
coli is not common and is a much less
common cause of LGIB. The common
causes of LGIB also vary, with diverticular
bleeding accounting for
17%–56%;
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angiodysplasia, 3%–30%; hemorrhoids,
3%–28%; and polyps, 2%–30% in Western
countries.[2] Previous evidence suggested
that in our country, frequencies of different
etiologies of LGIB are different from the
West.[2] This study validated the previous
findings. The epidemiology of LGIB in
Western populations has been reported;
however, there are scant Asian reports.
Aim of study
This study aims to determine spectrum
of LGIB in our region using lower GI
endoscopy.

Subjects and Methods
This study was conducted at Dr. Prabhakar
Kore’s KLE Hospital and Medical Research
Center Belgaum. Its retrospective study
of 2‑year period from August 2010
to July 2012. Forty‑five patients were
included in the study, who presented to
gastroenterology outpatient department and
medical and surgical wards. The clinical
data of patients admitted with per rectal
bleeding were collected including age, sex,
site of bleeding, and the underlying cause.
Patients with suspected upper GI source
of bleeding; and acute infectious diarrhea
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were excluded from the study. All patients were subjected
to fiberoptic colonoscopy after necessary preparation and
findings were recorded. Biopsies taken from suspected
lesions were clinically indicated. Diagnosis was based on
colonoscopic. The following criteria have been suggested
for identifying site of bleeding on colonoscopy:
• Active colonic bleeding
• Nonbleeding visible vessel
• Adherent clot
• Fresh blood localized to a colonic segment
• Ulceration of diverticulum with fresh blood in adjoining
area
• Absence of fresh bleed in terminal ileum with fresh
blood in the colon.

Results
During the 2‑year period of the study, 45 patients
with LGIB were admitted to the Department of
Gastroenterology, 39 males and 6 females [Graph 1], with
a mean age of 67.5 years (range, 60–85 years) [Graph 2].
The range of the level of hemoglobin on admission was
6.3–12.4 g/dl. The site of bleeding was in the perianal
region in six patients (13.3%) and in colorectal region in
33 patients (33.73%). Regarding the perianal causes, the
total number is six patients, four males and two females.
Among patients four patients had hemorrhoids, which is
common cause of per rectal bleeding bleed, one patient had
rectal ulcer and proctitis in one patient.
In our study, the most common symptom was intermittent
per rectal bleeding in 32 (71.7%) [Table 1] patients and
second most common symptom was pain abdomen found
in 15 (33.33%) followed by frank bleeding 13 (28.8%),
loose motion nine patients and loss of appetite in
4%, constipation was present in 1 (2%), and drug
history (nonsteroidal anti‑inflammatory drugs [NSAIDs])
in 1 (2%) [Graph 3].
Colorectal causes were found in 33 patients (73.3%),
there were 29 males and 4 females, with a mean age

Figure 1: Lower gastrointestinal bleed

of 67.5 years (range, 60–85 years). Among 33 cases,
carcinoma colon was seven and carcinoma rectum was
six. Carcinoma was the most common cause for PR bleed
12 (26.6%) cases [Table 2], [Figures 1 and 2]. Different
varieties of colitis, including ulcerative colitis 8 (17.7%),
and nonspecific colitis 9 (20%) were the causes of
bleeding in patients. Diverticulosis was found in 2 (4.4%)
cases and sigmoid polyp 1 (2.2%), diffuse ileitis in
1 (2.2%) cases for PR bleeding. In 6 (13.3%) patients,
no cause for PR bleeding was found on colonoscopy,
Table 1: Presenting complaints

Complaints
Number of patients (%)
Frank bleed
13 (28.8)
Intermittent bleed
32 (71.7)
Pain abdomen
15 (33.33)
Loose motion
9 (9)
Loss of appetite
4 (4)
Constipation
1 (2.2)
Drugs history (NSAIDs)
1 (2.2)
NSAIDs = Nonsteroidal anti‑inflammatory drugs

Table 2: Causes of lower gastrointestinal bleed in study
group

Causes
Peri anal
Hemorrhoids
Proctitis
Rectal ulcer
Colorectal
Carcinomas
Ulcerative colitis
Nonspecific colitis
Diverticulosis
Sigmoid polyp
Chronic diffuse ileitis
Normal
Total

Number of cases (%)
4 (8.80)
1 (2.20)
1 (2.20)
12 (26.60)
8 (17.70)
9 (20)
2 (4.40)
1 (2.20)
1 (2.20)
6 (13.30)
45 (100)

Figure 2: Lower gastrointestinal bleed(active bleeding)

Journal of the Scientific Society | Volume 44 | Issue 3 | September-December 2017

149

[Downloaded free from http://www.jscisociety.com on Monday, September 14, 2020, IP: 1.39.149.113]
Morkar and Hazare: Spectrum of the causes of lower gastrointestinal bleeding in geriatric patients in tertiary care hospital

Graph 2: Age distribution in years

Graph 1: Sex distribution

Graph 4: Causes of PR bleeding in the study group

Graph 3: Number of cases associated symptoms with PR bleed

Table 3: Indian study showing causes of perirectal bleed
according to site

Author
D CCA AVM H IBD C SRU NOR CTB EF
Goenka
‑ 7.20
‑
‑ 19.30 12 7.80 15.5 4.20 3.00
(%)[5]
Present
‑ 15.50 ‑ 8.80 17.70 20 2.20 13.3 ‑
‑
study (%)
AVM = Angiodysplasia, C = Colitis, CCA = Colon carcinoma, D =
Diverticulosis, H = Hemorrhoids, IBD = Inflammatory bowel disease,
NO = No diagnosis, EF = Enteric fever, SRU = Solitary rectal ulcer,
CTB = Colonic tuberculosis

one patient had altered blood on colonoscopy anemia
was present in 22 (48.8%) patients [Graph 4]. Among
22 patients, two cases had severe anemia. One patient
had carcinoma colon and one patient was ulcerative
colitis. Three cases had moderate anemia and 23 (25.5%)
had mild anemia.

Discussion
Comorbid LGBI is common geriatric problem. Most patients
who have LGBI have favorable outcome despite advance
age and other comorbid conditions. The clinical course of
LGIB can vary widely in the elderly patients from occult
bleeding to massive life‑threatening hemorrhage and death.
150

Common presenting symptoms of LGIB may not be evident
in the elderly. For example, in the elderly patients who are
taking NSAIDs, abdominal pain may not be present. Most
common presentation in our study was intermittent per rectal
bleeding followed by pain abdomen. Which was similar to
other studies.[2] Most of the patients presented with bleeding
per rectum are worried and anxious about the malignancy
until a diagnosis is reached. The bleeding site and cause are
strongly related to the age of the patient. It is well known
that diverticulosis and arteriovenous malformation have
been found to be more common in the elderly,[3] while
perianal causes such as hemorrhoids and anal fissures occur
in the younger age group.[4] The risk of malignancy in
patients with per rectal bleeding is also increasing with age.
In this study, patients presenting with LGIB, carcinomas
were the most common cause. The second most common
cause was ulcerative colitis and nonspecific colitis. A study
done by, Goenka et al.[5] in India [Table 3], showed
ulcerative colitis being the most common followed by
polyps, colonic carcinoma, and colonic tuberculosis, which
is similar to other study from Pakistan and China, where
ulcerative colitis and malignancies are the leading colonic
pathologies responsible for LGIB, but they have not
specified age of the population, while diverticular disease
is not common in such populations. Hemorrhoids were
also found to be the most common cause of bleeding per
rectum in a Jordanian review of 701 patients.[6] There is a
general agreement in most of series that, the overall most
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Table 4: Comparison of lower gastrointestinal bleeding
by location in different studies

Author
D CCA AVM H IBD P C CU ND O
34 8
0
7 1 11 3 ‑ 12 17
Boley et al.
23 3
20 0 0 14 1 ‑ 23 9
Caos et al.
Leitman and Paul
2 7
24 2 4 2 6 ‑
‑ 9
Jensen and Machicado 17 11
30 0 0 2 9 ‑ 6 14
19 10
6 28 8 11 4 ‑ 27 13
Makela et al.
47 10
12 3 3 ‑ 3 ‑ 14 2
Richter et al.
30 8
10 0 8 9 6 ‑
‑ 28
Peura et al.
Longsteth
42 9
3
5 2 4 14 ‑ 12 10
Wilcox and Clark
56 7
5
3 2 2 2 10 4 5
29 4
6 25 ‑ 30 4 2 ‑ ‑
Tariq et al.
Present study
2 12
0
4 8 1 9 ‑ 6 3
AVM = Angiodysplasia, C = Colitis, CCA = Colon carcinoma,
CU = Colonic ulcers, D = Diverticulosis, H = Hemorrhoids,
IBD = Inflammatory bowel disease, ND = No diagnosis, O = Others,
P = Polyp

common cause of rectal bleeding is hemorrhoids. One of
the studies conducted by Akhtar USA, mos common cause
was hemorrhoids (60) patient but in our study hemorrhoids
was forth cause (4) 8.80%. Bleeding from colon and rectum
represents 26% of our cases admitted with LGIB, with
mean age of 68 years. In another series from Singapore,
colorectal causes made Wup 12% of cases admitted to
the hospital with bleeding per rectum, with a mean age of
70 years.[7] Regarding the colorectal causes of bleeding per
rectum, most of the studies have been done in the Western
countries demonstrate a different etiological pattern as
compared to other studies from different populations of
developing countries [Table 4].
In our study, the most common cause of bleeding per
rectum was a colorectal carcinoma, followed by colitis,
hemorrhoids and then diverticulosis and polyps with
the same incidence. These results are different from the
results of many series that reviewed in the literature. In
Western population, diverticular disease found to Al‑satil
Journal 13 be the most common cause of rectal bleeding.
Zuckerman and Prakash found diverticulosis being the
most common cause in the USA, followed by carcinoma
and polyps, and then colitis and ulcers [Table 3]. Which is
compatible with other studies from the Western countries
in which diverticulosis is a common disease, and found
to be the most common cause of LGIB.[1‑3,8] An important
implication of finding abundant cases of ulcerative colitis
and colorectal carcinoma is the identification of patients
having increased risk of carcinoma. Since patients with
inflammatory bowel disease are at an increased risk of
developing colorectal carcinoma, it is possible that most
cases of colorectal carcinoma may have developed in the
pretext of ulcerative colitis. Hence, in our series, we found
that colorectal carcinoma is the most common cause of
bleeding per rectum, which is different from the West and
the East. Colonoscopy can be used as the initial diagnostic

modality to find out cause for per rectal bleeding.[9] The
most obvious advantages of colonoscopy are its ability
to establish a diagnosis by direct visualization of the
mucosa, to identify any bleeding lesion, to take a biopsy,
and the ability of some therapeutic interventions. The use
of radionuclide scanning and angiography was uncommon
and may be useful in evaluating bleeding in patients with
normal colonoscopy.

Conclusions
Lower GI hemorrhage is a common cause of admission to
the Gastroenterology and Surgical Department. Carcinomas
most common and second most common cause colitis
are causes for bleeding per rectum among our study and
Asian. The most common cause of colorectal bleeding in
our patients was carcinomas, while in Western countries,
diverticulosis is the commonest cause, and ulcerative colitis
is the most common cause in some Eastern countries.
Colonoscopy is the diagnostic procedure of choice both of
its accuracy in the localization of the etiology of bleeding
and its therapeutic advantage.
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Case Report

Fluvoxamine‑induced Neuroleptic Malignant Syndrome
Abstract

Neuroleptic malignant syndrome (NMS) is an uncommon but life‑threatening idiosyncratic drug
reaction that occurs following neuroleptic drug exposure. The estimated incidence of NMS is though
very low, resulting mortality rates range between 4% and 30%. There is increasing evidence that
“Atypical” antipsychotics are associated with NMS that has a different character. NMS occurring
with selective serotonin reuptake inhibitors’ use is extremely rare, and it should be differentiated
from serotonin syndrome. Here, we report a rare case of NMS induced by fluvoxamine.
Keywords: Adverse drug reactions, fluvoxamine, neuroleptic malignant syndrome, SSRIs

Introduction
Neuroleptic malignant syndrome (NMS)
is an uncommon but life‑threatening,
idiosyncratic drug reaction that occurs
following neuroleptic drug exposure. The
estimated incidence of NMS is about
0.2%, and mortality rates range between
4% and 30%.[1] The characteristic clinical
features of NMS include extrapyramidal
signs such as rigidity; autonomic signs
such as hyperthermia, fluctuating blood
pressure, tachycardia, and tachypnea; and
mental status changes such as confusion.
Other features which aid in diagnosing
NMS include laboratory parameters such
as raised creatine phosphokinase (CPK)
levels, leukocytosis, and myoglobinuria.
Hypernatremia,
hyperkalemia,
and
metabolic acidosis can occur in complicated
cases. Death in NMS may occur due
to
complications
involving
renal,
cardiovascular systems, and respiratory
insufficiency. Although NMS was classically
described occurring with use of “Typical”
antipsychotic drugs or neuroleptics, recent
studies show its association with use of
“Atypical” antipsychotics and selective
serotonin reuptake inhibitors (SSRIs). This
has led to the change in the understanding
of pathogenesis of NMS. There are very
few reports of NMS occurring in patients
exposed to SSRI. NMS has been reported
in patients treated with SSRIs such as
fluoxetine[2] and citalopram.[3] NMS is
also reported when SSRI like fluvoxamine
is combined with a second‑generation
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antipsychotic like quetiapine.[4] Combination
treatment with risperidone and fluvoxamine
is reported to cause neurotoxic syndrome
in one patient.[5] NMS induced by SSSRIs
appears to be extremely rare. Here, we
report a rare case of NMS with fluvoxamine
treatment alone.

Case Report
A 64‑year‑old woman   with complaints of
obsessions of contamination, blasphemy
and pathological doubts and compulsive
washing and checking behavior was
diagnosed
with
obsessive‑compulsive
disorder (OCD) for the last 15 years. She
had no history of diabetes mellitus and
hypertension in past. She was treated in
the past with fluoxetine 60 mg/day and
clomipramine 25 mg/day. She improved
with this treatment and discontinued drugs
after 1 year of remission of symptoms. She
was recently started on fluvoxamine
controlled release 50 mg/day tablet for
recurrence of her symptoms of OCD.
The patient within 2 days of starting
fluvoxamine started complaining of severe
generalized weakness, fever, and excessive
drowsiness. The patient when presented
to us on 3rd day had pyrexia, extremity
muscle rigidity, hypertension, tachycardia,
diaphoresis, and decreased urine output.
There was no history of taking any other
medication, myoclonus (which is a feature
of serotonin syndrome [SS]), seizure,
and any focus of infection. Subsequently,
the patient was admitted under intensive
care. On clinical examination, the patient
continued to have rigidity of extremities,
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perspiration, tachycardia, decreased urine output, and
fluctuating blood pressure suggestive of autonomic
instability. The patient 3rd day of admission developed
disorientation to time and fleeting visual hallucinations of
human figures. When investigated further, the patient had
developed metabolic acidosis. The laboratory parameters of
the patient from the day of admission.
Patient’s investigations on admission showed raised levels
of CPK, elevated total leukocyte count, and raised urea and
creatine levels. Myoglobinuria was present. A diagnosis of
NMS with OCD was made, and the patient was treated in
Intensive Care Unit. Fluvoxamine was discontinued, and she
was treated with Paracetamol for fever, intravenous fluids
to maintain hydration and electrolyte balance, intravenous
sodium bicarbonate to treat acidosis, and clonazepam
0.25 mg for complaints of anxiety and insomnia. By day
7 of admission, the patient started showing improvement,
i.e., rigidity decreased, sleep and urine output improved,
there was no fever, but weakness persisted. Laboratory
investigations done at the time of discharge from hospital
were within normal limits. The values of Lab parameters
were. CPK levels-2500, Total Counts -15000/dl, Urea42mg/dl, Creatinine-2.4mg/dl.

Discussion
NMS and SS are both serious adverse drug reactions related
to exposure to psychotropics, and diagnostic difficulty may
arise in patients because of overlapping clinical features
of these two syndromes. There are some features which
distinguish NMS from SS such as elevated creatine kinase,
lactate dehydrogenase, aspartate transaminase, and white
blood cell count. NMS is classically reported with typical
antipsychotics, but in recent years, this concept is changing
because of its association with atypical antipsychotics,
SSRIs, and other psychotropic medications. The majority
of SSRI‑related reactions appear to occur within the
1st month of treatment.[6] SSRIs may cause NMS by their
facilitative action on neurotransmitter serotonin along with
central dopaminergic blockade.[2] Addition of SSRI to
second‑generation antipsychotic is also reported to increase
the risk of NMS by inhibiting dopamine release by SSRIs.[7]
Treatment of NMS whether induced by an antipsychotic
or SSRI consists primarily of early recognition,

162

discontinuation of triggering drugs, management of
fluid balance, temperature reduction, and monitoring for
complications. Dantrolene is indicated in more severe,
prolonged, or refractory cases. Electroconvulsive therapy
has been used successfully in some cases. Mental health
and other medical professionals should be aware of
SSRI‑induced NMS for early recognition and treatment of
these patients and also to differentiate it from SS because
of overlapping clinical features.
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Abstract
Background: Snakebite is a global health problem associated with high morbidity and mortality. India has the highest number of
deaths due to snakebites in the World with 35000-50000 dying per year according to World Health Organization (WHO). Despite
having this highest burden, snakebite is still a neglected topic in the global health agenda.
Objective: To assess the knowledge, attitude and practice regarding snake and snakebite among the interns of J.N. Medical
College, Belagavi, Karnataka.
Need for the study: Knowledge regarding snakes and snakebite among interns is very important as they are exposed to such
cases in casualty and rural practice.
Materials and Methods: This cross-sectional study was conducted among 150 interns of J.N. Medical College, Belagavi,
Karnataka. A predesigned and pretested questionnaire was used to assess their knowledge, attitude and practice after taking
written informed consent. Universal sampling method was used and each intern was a study participant.
Results: Most of the study participants when shown different photographs could differentiate between venomous and nonvenomous snakes and their bite marks. Most common venomous snake to be identified was Spectacled Cobra while Common
Krait was the least identified. About 90% of study subjects correctly differentiated between the pictures of venomous and nonvenomous snakebite marks.
Conclusion: In the present study, majority of the participants had basic knowledge about snake identification and snakebite. All
the participant knew that there is medical treatment available for snakebite and most of them were in favour of not killing the
snakes. Snakebite management should be an important part of medical curriculum.
Keywords: Snakes, Snakebite, Interns, Rural.

Introduction
Snakebite is a serious and important problem
especially in rural areas of tropical and subtropical
developing countries, having been considered by World
Health Organization (WHO) as a neglected extrinsic
injury. Bites are more frequent in young men and
generally occur on lower limbs. The incidence of
snakebite is higher during the rainy season and during
the periods of intense agricultural activity.(1) Snakebite
is an important occupational injury affecting farmers,
plantation workers, herders and fishermen. Open style
habitation and the practice of sleeping on floor also
expose people to bites from nocturnal snakes. It is very
common among agriculture workers because they do
not take necessary precautionary measures to avoid
snakebite such as wearing gloves, boots, etc either
because of unaffordability or because of discomfort
associated with their use in hot and humid conditions.
Snake envenomation is a serious medical crisis,
wherein the spectrum of injury can vary from local
tissue damage to involvement of almost all vital organs
of the body, and medical interns are the first one to
encounter these cases in casualty. Most of the
snakebites are harmless and are caused by nonpoisonous species so it is the duty of medical intern to
identify the snakebite mark and proceed accordingly.

Materials and Method
This cross-sectional study was conducted among
interns of J.N. Medical College, Belagavi, Karnataka
during the period of January to July 2017. A
predesigned and pretested questionnaire was used to
interview the study participants and various in depth
questions regarding knowledge, attitude and practice
about snakes and snakebite were asked. Four pictures
each of venomous and non-venomous snakes along
with two pictures of snakebite marks were shown to
study participant for identification based questions.
Statistical analysis was done by using Microsoft Excel
and the results were calculated in percentages.
Results
Out of the total 150 study participants, 87 (58%)
were males and 63 (42%) were females. All were
interns and hence completed their final year MBBS. To
assess the knowledge regarding species identification
and venomosity of snakes, four images of locally
prevalent venomous and non-venomous snakes were
shown to the study participant along with two images of
bite marks of venomous and non-venomous snakes.
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Table 1: Distribution of study participants according to knowledge regarding venomous snakes
Snake
Image
Image
Venomosity Venomosity
Both
Both
Species
identified
identified
identified
identified
image &
image &
correctly incorrectly
correctly
incorrectly venomosity venomosity
n(%)
n(%)
n(%)
n(%)
identified
identified
correctly
incorrectly
n(%)
n(%)
Russel’s
66
84
111
39
54
27
Viper
(44%)
(56%)
(74%)
(26%)
(36%)
(18%)
Saw Scaled
Viper

59
(39.3%)

91
(60.7%)

107
(71.3%)

43
(28.7%)

48
(32%)

32
(21.3%)

Spectacled
Cobra

142
(94.7%)

08
(5.3%)

143
(95.3%)

07
(4.7%)

137
(91.3%)

02
(1.3%)

54
(36%)

96
(64%)

104
(69.3%)

46
(30.7%)

41
(27.3%)

33
(22%)

Common
Krait

142 (94.7%) of the study participants could identify Spectacled Cobra correctly and 143 (95.3%) correctly identified
it to be venomous. Correct image identification was the least for Common Krait 54 (36%) while incorrect
venomosity identification was the most for Common Krait only 46 (30.7%).
Table 2: Distribution of study participants according to knowledge regarding non-venomous snakes
Snake
Image
Image
Venomosity Venomosity
Both
Both
species
identified identified
identified
identified
image &
image &
correctly incorrectly
correctly
incorrectly venomosity venomosity
n (%)
n (%)
n (%)
n (%)
identified
identified
correctly
incorrectly
n (%)
n (%)
Green
23
127
70
80
12
69
Keelback
(15.3%)
(84.7%)
(46.7%)
(53.3%)
(8%)
(46%)
Vine Snake

20
(13.3%)

130
(86.7%)

65
(43.3%)

85
(56.7%)

11
(7.3%)

76
(50.7%)

Rat
Snake

28
(18.7%)

122
(81.3%)

70
(46.7%)

80
(53.3%)

15
(10%)

67
(44.7%)

Indian Rock
Python

62
(41.3%)

88
(58.7%)

71
(47.3%)

79
(52.7%)

21
(14%)

38
(25.3%)

Correct image identification in case of nonvenomous snake was maximum for Indian Rock Python
i.e. 62 (41.3%) of study participants while least was for
Vine Snake i.e., 20 (13.3%) of the study participants.
Correct venomosity identification was most for Indian
Rock Python i.e. 71 (47.3%) while least was for Vine
snake.
100% of the study participants knew that all snakes
are not poisonous and medical treatment is available for
snakebite while 129 (86%) participant knew about
availability of treatment for snakebite at PHC. 100% of

the study participant were aware about the difference in
bite marks of venomous and non-venomous snakes.
138 (92%) participants believed that snakes bite
mostly during monsoons and at night while 100%
opined that they bite for self-defence. 141 (94%) of the
study participants believed that snakes are helpful to
farmers.
100% of the study participants believed that snakes
do not possess any magical powers while 06 (04%) of
them considered them as God. 147 (98%) of study
participants opined that snakes should not be killed
while 100% believed they should be rescued and
rehabilitated.
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Knowledge, Attitude and Practice regarding Snakes and Snakebite among Interns

When asked about the immediate measures taken
by the study participants if a sanke bites them, all the
study participants said they would tie a tourniquet at the
site and would rush to the nearest health facility while
21 (14%) believed in washing the wound with soap.
When asked about measures taken upon seeing a
snake, maximum number of respondents 105 (70%)
opined leaving the snake as it is, followed by calling a
forest official or a professional snake rescuer by 27
(18%).
Nearly 36 (24%) of the total participant said they
offer milk to snakes brought by local snake charmers on
Nag-panchami festival.

addressed at personal, community and government
level. Snakebite management should be an important
part of medical curriculum. Knowledge regarding
snakes and snakebite among interns is very important as
they are exposed to such cases in casualty and rural
practice because in internship they have 15 days posting
in casualty and 30 days posting in RHTC. Poor access
to often inadequately equipped and staffed medical
centers in rural areas, high cost of treatment and
inadequate use of antivenom are major concerns. In
order to address these issues we suggest that an
intensive educational effort should be focused on basic
knowledge of snakes, prevention and first aid measures.

Discussion
In the present study 142 (94.7%) of the total study
participants could identify the Spectacled Cobra
correctly and 143 (95.3%) correctly identified it to be
venomous which was significantly more as compared to
other snakes. This could be due to the fact that
Spectacled Cobra have a prominent hood which makes
them easily identifiable and media portrayal of Cobras
also have a role to play. Similar results have been found
in the studies done by Duminda et al(2) in Sri Lanka.
According to study done by Pandey et al(3) in Nepal,
95% study participants were aware that Common Cobra
is venomous.
138 (92%) of study participant knew that snakes
bite mostly during monsoon which is similar to study
done by Wang et al.(4) In a similar study done by
Kshirsagar et al(5) on snakebite cases in children of rural
India, it was found that more than half of the patients
came between the month of July and September. In
another study done by Francis et al(6) in southern India
most of the Cobra bite cases came in the month of June.
In the present study all participants believed that they
would tie a tourniquet at the site of snakebite which is a
potentially dangerous intervention carrying a high risk
of adverse consequences such as ischaemic damage and
rhabdomyolysis contributing to skin grafting and even
amputation.(7)
In this study, most of the study participant were in
the favour of immobilization of affected limb and
application of ice which is similar to study done by
Kumar et al.(8)
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Conclusion
The present study points to certain lacunae in the
knowledge on the snakebite. These gaps are to be
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ABSTRACT
Background: The population of elderly is on the rise with estimates of 8.8% in urban area. Increase in the number of
nuclear families, specially in the urban areas the elderly have been experiencing multiple morbidities, predominantly
dementia and the burden associated with the caregivers of such elderly is enormous. Thus the study was undertaken to
assess the burden of the caregivers of cognitively impaired elderly, residing in an urban area.
Methods: It was a Cross sectional study in an Urban Health Centre, field practice area, of JN Medical College, KLE
University, Belagavi of North Karnataka from 1st January to 31st December 2012. Among the 783 elderly, >60 years,
assessed for cognitive impairment using Mini Mental State Examination/Hindi Mini Mental State Examination for
literate /illiterate respectively, 55 elderly were cognitively impaired (MMSE/HMSE score<25). Caregivers of these 55
elderly who were permanent residents of the field practice area (Residing for one year with demented elderly) were
interviewed using Zarit Caregiver Burden Scale (ZBI) to assess for emotional, financial, social burnout.
Results: 22 (40.00%) Caregivers were males and 33 (60.00%) were females.
07(12.73%) had studied up to primary school, 15 (27.27%) up to high school, 24 (43.64%) up to Pre-university
degree 01(1.81%) had completed diploma and 8(14.55%) caregivers were graduates. 16 (29.09%) of them had a ZBI
scale score between 21 to 40 (mild to moderate burden), 38 (69.09%) scored between 41 to 60 (Moderate to severe
burden) and 1 (1.82%) scored between 61-88 and experienced severe burden.
Conclusions: Majority 60.0% of the caregivers were women in the productive age group of 21-40 years. Had to take
the dual responsibility of care-taking and working plus raising up their children. The caregivers of cognitively
impaired elderly, majority of them experienced a lot of physical, emotional, psychological stress and strain.
Maximum of the caregivers were over taxed with responsibilities and felt that all responsibility fell on one caregiver
(dependence burden).
Keywords: Cognitively impaired elderly, Caregivers, Burden

INTRODUCTION
Ageing is a universal phenomenon and the population of
elderly is on the rise, with current estimates of 8.8% in
urban areas in developing areas.1 With the increase in the
number of nuclear families especially in the urban areas
the senior citizens have been experiencing lot of age

related morbidities predominant being Alzheimer’s
dementia and the burden associated with the caregivers of
such patients is enormous.
Objective
To assess the burden of the caregivers of cognitively
impaired elderly, residing in an urban area.
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METHODS
It was a cross sectional study conducted from 1st January
to 31st December 2012 in an Urban Health Centre, field
practice area of Department of Community Medicine, of
JN Medical College, KLE University, Belagavi of North
Karnataka. 783 elderly aged 60 years and above were
screened with mini mental state examination/Hindi mini
mental scale examination and among the 783 elderly
screened with MMSE/HMSE, 55 elderly had cognitive
impairment (MMSE/HMSE score <25).2-6
Caregivers are relatives or friends who provide a wide
range of unpaid care to dependent children, spouses,
parents, siblings, other relatives, friends and/or
neighbors.7 Caregiving includes:








Practical assistance with basic activities of daily
living (e.g. housekeeping, shopping, meal
preparation)
Personal care (e.g. help with monitoring medication,
bathing)
Physical help (e.g. assistance with movement,
supervision, direct medical care)
Emotional and social support (e.g. visiting,
transportation, talking about emotions)
Finding and accessing services (e.g. housing,
medical supports)
Behavioral support (e.g. communicating effectively,
managing challenging behaviors)
Financial help (e.g. financial support, managing
finances).

Caregivers who spent at least six hours with the elderly
permanently residing with them were assessed for
emotional, financial burden and burnout using Zarit
caregiver burden scale.8
Inclusion criteria
Caregivers of >60 years age, cognitively impaired
elderly, with MMSE/HMSE score <25, who were
permanent residents of the field practice area, residing
with the elderly for >1 year.
Data collection
After obtaining institutional ethical clearance, a
predesigned, pretested questionnaire was used to assess
the socio-demographic details of elderly were also
assessed for cognitive impairment using mini mental state
examination/ Hindi mini mental state examination
(MMSE/HMSE) for literate/illiterate elderly respectively.
MMSE includes domains that assess cognition with
respect to orientation, registration, attention, recall and
language and visio-spatial orientation. Total score for all
the domains is 31. MMSE/HMSE scores of 25 and above
are no cognitive impairment. Scores 20-24 are mild
cognitive impairment and MMSE/HMSE Score <19 is

severe cognitive impairment. Among those demented
elderly (n=55) their caregivers were interviewed.
Caregivers of the 55 cognitively impaired elderly
(MMSE/HMSE score <25) were interviewed using Zarit
Caregiver Burden Scale to assess for emotional, financial,
social burnout. The variables assessed in caregiver
burden scale were the following domains as mentioned in
(Table 1).9 Each variable was assessed as per scoring
system 0= never, 1= once in a while, 2= sometimes, 3=
nearly always, 4= always. A Total score of 0-20=No or
minimal burden, scores 21-40=mild to moderate burden,
score of 41-60= moderate to severe burden and a score of
61-88 would indicate severe burden.9
RESULTS
Among the caregivers 22 (40.00%) of them were males
and 33 (60.00%) were females. Majority of the caregivers
46 (83.64%) were among the productive age group of 3140 years. The mean age±SD of the male caregivers was
39.7±6.6 years with median 39.5 years and the range was
30-56 years. The mean age±SD of the female caregivers
was 33.6±8.0 years with median 34 years and the range
was 23 to 62 years.
With respect to the relationship of cognitively impaired
elderly with caregiver, 23 (41.83%) of the caregivers
were daughters, 22 (40.00%) were sons, 09 (16.36%)
were daughter in law, and 01 (1.81%) was a spouse of the
demented elderly. 24 (43.63%) of the caregivers have a
literacy status up to pre university grade, 15 (27.27%) up
to high school grade, 08 (14.54%) were graduates, 07
(12.73%) had literacy level of primary school grade and
01 (1.81%) caregiver was a diploma graduate. As regards
of the occupation of the caregivers, 23 (41.82%) were
homemakers who spent majority of their time in taking
care of the cognitively impaired elderly and doing their
household activities. 20 (36.36%) of the caregivers were
employed in private firms, and 12 (21.82%) were
working in government set up. With respect to the
variables in ZBI, a major portion 29 (52.72%) of
caregivers felt that they were overtaxed with
responsibilities and that they had no enough time for
themselves. 39 (70.90%) of the caregivers were uncertain
as to what to do to their relative. A vast majority 49
(89.09%) of caregivers experienced emotional and social
burden. A major portion 32 (58.18%) of caregivers social
life i.e. relationship with their family and friends was
affected. Majority 23 (41.81%) of the caregivers felt that
responsibility of caretaking fell on one caregiver. Of the
total number of caregivers assessed by ZBI,
16 (29.09%) of the caregivers had a ZBI score of 21 to 40
(mild to moderate burden), 38 (69.09%) scored 41 to 60
(Moderate to severe burden) and 1 (1.82%) caregiver had
a score of 61-88 and experienced severe burden.
Majority of the caregivers were women in the productive
age group of 21-40 years. This study’s findings reminds
us of the multiple roles a woman has to play in her daily
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routine: prepare food, get ready for work, get the children
ready for school, look after the house, husband and the
elderly at home including their medications and yet have
are expected to have a smiling face and a positive
attitude. These women had to take the dual responsibility
of caretaking and working plus raising up their children.
A nuclear family and a competitive lifestyle forces a
working woman who is also playing a role of a caregiver
to devote little time to the elderly and experience burden
in various forms as compared to the women in the
previous generations where non-working homebound

caregivers had more time for caregiving and lesser
burden than today. Of the 55 Caregivers of demented
elderly 38 (69.09%) of caregivers experienced moderate
to severe burden, 16 (29.09%) experienced mild burden
and 01 (1.81%) experienced severe burden (Figure 1).
The caregivers of these demented elderly experienced a
lot of physical, emotional, psychological stress and strain.
Maximum of the caregivers were over taxed with
responsibilities and felt that all responsibility fell on one
caregiver (dependence burden).

Table 1: Variables assessed in caregiver burden scale.9
Zarit caregiver burden scale details
General feeling
Caring for elderly

How often does the caregiver feel
Caring for your relative
negatively impacts

How often does one feel

How much does the spouse depend on

Figure 1: Zarit caregiver burden scale score.
DISCUSSION
Our study had 60% of the women caregivers similar to an
international study by Lund, revealed that 61% were
female caregivers.10 In terms of schooling, most
caregivers had high school and pre-university level of
education, i.e. an average educational level which would
fetch them a job of a very meager salary with lot of
workload and hence are more likely to dedicate
themselves to housework and care activities. Regarding

Variables assessed
Overtaxed with responsibilities,
No time for self, Lost control of your life.
Uncertain about what to do for their elderly,
Wish to do more for your relative,
Could do a better caring job.
A sense of strain, Anger,
Embarrassment,
Uncomfortable to have friends around.
Your social life, your privacy your social life, your
relationship with friends and family.
The elderly is asking for excessive help requests,
Fear regarding the future of their relative,
Fear of not having enough money for caregiving,
Discontinuing caregiving, wish to give the
Responsibility to someone else.
On caregiver for their caregiving.

the caregivers’ ages, the mean age±SD of the male
caregivers was 39.7±6.6 years with median 39.5 years
and the range was 30-56 years. The mean age±SD of the
female caregivers was 33.6±8.0 years with median 34
years and the range was 23 to 62 years. The average
burden was 69% of caregivers experienced moderate to
severe burden (ZBI score 41-66), 29% experienced mild
burden (ZBI score 21-40) and 2% experienced severe
burden (ZBI score 61-88). International studies, which
utilized the ZBI and addressed caregivers of older adults
with dementia, found higher averages, such as the
prospective study carried out in Spain.11 It analyzed the
ability of ZBI to identify exhaustion in 66 caregivers of
older adults with dementia and risk factors of caregiver
burden and found an average of 74.6 (severe burden). In a
prospective study at a geriatric service in Ottawa,
Canada, which evaluated 141 elderly individuals (76.6%
with dementia), ZBI was used and found average scores
of 31.3 (mild to moderate burden).12
CONCLUSION
Increased caregiver burden is observed in morbidities like
cognitive deficit caused by dementia. The more the
decline in cognition more is demand for care, thus
overloading the caregivers’ responsibilities.
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5.

Recommendations
Responsibility of caregiving should be shared equally
among all the household members to ease the burden on
one caregiver. Establishing rehabilitative services such as
old age homes, preventive geriatric clinics, geriatric clubs
and easy accessibility of pension schemes to the elderly
to prevent economic dependence is the need of the hour.
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ABSTRACT
Background: The destitute centre was established in 1992, 14th August; situated in Karnataka with a built up area is
29 acres and has 33 males and 17 female inmates. The patients here can be classified as having psychiatric illness,
destitute with general co morbid conditions and wandering tramps with normal mentation. The study was done to
know the morbidity profile among the inmates of destitute centre and to assess the change in the quality of life before
the morbidity assessment and after medication and treatment.
Methods: It was a pre-post evaluation study done from August 2012 to December 2012. All of the 50 resident
inmates of the destitute centre were evaluated before and after clinical examination and treatment with General Well
Being Scale (GWBS).
Results: Among the total inmates, 06 (12%) were in age group 20-29 years, 11 (22%) belonged to 30-39 years, 10
(20%) belonged to 40-49 years, 09 (18%) each belonged to 50-59 and 60-69 years age group respectively, 04 (8%)
belonged to 70-79 years and 01 (2%) of the elderly belonged to age ≥80 years of age. 38 (76.0%) were males and 12
(24%) were females. Majority of the inmates i.e. 42 (84.0%) belonged to broken families, about 4(8.0%) elderly
belonged to problem families. 18 (36.0%) consumed tobacco, about 07 (14.0%) were either smoking or consuming
alcohol, about 02 (4.0%) had both alcohol and smoking habits.
Conclusions: 74% of them had psychiatric comorbidities and these were likely to cause significant functional
impairment. Appropriate treatment helped 5 (10%) individuals to be shifted to rehabilitation center.
Keywords: Morbidity profile, Inmates, Destitute centre, Rural area

INTRODUCTION
The word “destitution” derives from the Latin word
destituere, it includes three components: inability to meet
basic needs, assetlessness, and dependence on others.1
Nirashitara Parihara Kendra (Destitute Centre) was
established in 1992,14th August; situated in Karnataka.2
Built up area is 29 acres and has 33 males and 17 female
inmates. The staff pattern is headed by the superintendent

under whom 13 staff members are working. Inmates of
this centre are those who are homeless and begging for
alms. Here general medical, psychiatric treatment and
rehabilitation services are provided to the inmates. This
centre is under the direct administration of the District
commissioner and Social welfare officer.3 Financial aids
are provided from the Government of Karnataka. The
patients here can be classified as
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1.
2.
3.

Having psychiatric illness,
Destitute with general co morbid conditions and
Wandering tramps with normal mentation.4

Medical aids are provided by nearby primary health
centre which is undertaken by a tertiary care hospital
situated 17 kilometres away. Psychiatric consultation is
undertaken every third Wednesday of the month by
Psychiatrists from the tertiary care hospital. General
surgical ailments are treated at the nearest District
Hospital. The main aim of central relief committee is to
strive for beggars free Karnataka.2 It strives for better
living conditions for beggars. The study was undertaken
with the following objectives:
1.

2.

To know the morbidity profile among the inmates of
destitute centre and the factors associated with the
morbidity status.
To assess the change in the quality of life before the
morbidity assessment and after medication and
treatment.

METHODS
It was a cross sectional study done from August 2012 to
December 2012 under the rural field practice area of
department of Community Medicine, J.N. Medical
college, KLE University, Belgaum, Karnataka.
Selection criteria
All of the 50 resident inmates of the destitute centre,
admitted at Nirashitara Parihara Kendra from August
2012 to December 2012 were included in the study.
They were interviewed by predesigned pretested
questionnaire. Morbidity profile was assessed using
clinical assessment tools like snellens chart, mercury
sphygmanometer to assess vision, blood pressure and
body mass index was assessed using stadiometer,
weighing machine. Detailed general physical examination
was done to look for signs of vitamin deficiency
disorders and dental pathologies. A detailed systemic
examination was done to assess the type of morbidity and
were classified as per international classification of
diseases (ICD-10).5 Anaemia was diagnosed by clinical
examination of nails and conjunctival mucosa. Blood
pressure was measured using mercury sphygmomanometer in supine position. Vision was assessed using
Snellen„s chart. Elderly inmates were evaluated for
evidence of cataract changes in eyes. All inmates were
also screened by consulting psychiatrists and those
diagnosed with psychiatric illness were treated
accordingly. Their wellbeing was assessed before the
clinical examination and at the end of the study period,
twice, using general wellbeing scale (GWS) which had
eighteen questions with six variables in each question
with a score ranging from zero to five assessing various
parameters like general feeling, nervousness, behaviour,
emotions or feelings, state of mind i.e. mood, stress
factors, happiness, satisfaction, worried, upset, if in pain,

emotional state and if feeling exhausted.6 Scores for each
variable were tabulated and the general well-being was
evaluated before beginning treatment and after
completion of the study period.
Data analysis
Data was analysed using SPSS 17th (trial version). The
findings were expressed as numbers and percentages.
RESULTS
Socio-Demographic factors
Among the total 50 inmates of the destitute centre, 06
(12%) belonged to age group 20-29 years, 11(22%)
belonged to 30-39 years, 10 (20%) belonged to 40-49
years, 09 (18%) each belonged to 50-59 and 60-69 years
age group respectively, 04 (8%) belonged to 70-79 years
and 01 (2%) of the elderly belonged to age ≥80 years of
age. Among the total inmates, 38 (76.0%) were males and
12 (24%) were females. The literacy status among the
total participants, a large proportion 22 (44.0%) were
illiterate, 10 (20.0%) had studied up to primary school, 15
(30.0%) had studied up to high school, 02 (4.0%) up to
pre university college and 01 (2.0%) was a graduate. 17
(34.0%) were beggars, 2 (4.0%) were agriculturists, 3
(6.0%) were wandering tramps and 28 (56.0%) were
unemployed. Majority of the inmates i.e. 42 (84.0%)
belonged to broken families, about 4 (8.0%) elderly
belonged to problem families, about 02 (4.0%) belonged
to joint families and 01 (2.0%) each belonged to nuclear
and three generation families respectively. Among the
study participants 18 (36.0%) consumed tobacco, about
07 (14.0%) were either smoking or consuming alcohol,
about 02 (4.0%) had both alcohol and smoking habits.
Whereas 23 (46.0%) were neither smokers nor consumed
alcohol. Among the study participants majority of the
elderly 40 (80.0%) had anaemia, 03 (6.0%) each elderly
had jaundice (K-70), clubbing, 02 (4.0%) had
koilonychia, and 01 (2.0%) had lymphadenopathy and
oedema respectively. Among the total elderly studied, 37
(74.0%) had peripheral neuropathy, 04 (8.0%) each
suffered from hypertension (I-10) and allergic bronchitis
(J-15) respectively. 37 (74%) had psychiatric illnesses (F01 to F-99).

Figure 1: Psychiatric comorbidities among destitute.
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Recommendations
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18
13
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Life skills like carpentry, weaving should be taught to the
individuals in the rehabilitation home. This will help
them to earn back their livelihood.

12

12
9

10
6
1

1

CONCLUSION

4

3

4
2

8

77

8

2

1

0

before treatment
General Well Being

after treatment

Figure 2: Assessment of individuals using general
well-being scale before and after treatment.
Table 1: Treatment given for common morbidities.
Conditions
Co-Morbid conditions –
anaemia -- jaundice
(chronic alcoholic liver
disease)
COPD
Hypertension
Psychiatric illnesses anxiety disorders
Psychosis
Depressive disorders
Somatiform disorders

Drugs
(treatment given)
Tab. Albendezole, Tab.
Ferrous sulphate
Tab. Inderal (beta
blocker)
Bronchodilators
Antihypertensives

In our study psychiatric disorders were most common and
were associated with substance abuse, broken and
problem families at the time of admission. Inmates
quality of life improved significantly after taking
medications and after regular treatment for their
respective morbidities.
Funding: No funding sources
Conflict of interest: None declared
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ABSTRACT
Background: Sex ratio in India, has always remained unfavorable to females. Changes in the sex ratio, reflects the
underlying socioeconomic, cultural patterns of a society. A number of factors influence the relative benefits and costs
of sons and daughters and ultimately the parent’s gender preferences. Objective was to study the factors that
determine gender preferences among women of reproductive age group and to formulate preventive measure against
gender bias.
Methods: A cross-sectional study was conducted by interviewing married women of reproductive age group (15-49
years) attending general OPD and antenatal clinics in urban field practice (n=400) areas of Belagavi. All married
women with at least one child were included in the study.
Results: Son preference was seen among 137 (34.25%) women participants. Socio-economic factors like religion,
literacy status, occupation, socio-economic status were significantly associated (p<0.001) with gender preference.
Awareness about PCPNDT act (p<0.0001), self-deprived image (p<0.001) and the gender of previous child
(p<0.000001) which was highly significant were the other factors that determined the gender preference among
women. Old age dependency and growth of family were the main reasons given by women for existence of son
preference and no dowry and security of girls were the two important preventive measures as opined by women for
prevention of female feticide.
Conclusions: This study clearly infers that son preference is prevalent among women of Belagavi and there is an
intricate association of many factors which determine this gender preference. Efforts to address patriarchal gender
norms, strengthening the existing laws against dowry, PCPNDT Act, educational and occupational opportunities for
females are the dire needs if girls are to be perceived as important and desired in our society.
Keywords: Gender preference, Son preference, Female foeticide, Female infanticide

INTRODUCTION
The growth of population has decreased in almost every
country as a result of excessive fertility control measures
with the view that it can increase the value of the human
capital, to accelerate the socioeconomic development.
However, in some countries, the low fertility rate is
contributing to gender disequilibrium, the special

preference being a male child. Nature does not
discriminate between male and female. Hence in an ideal
society their number seems to be almost equal. Sex ratio
in India, has always remained unfavourable to females.1
According to the 2011 census reports, the national child
sex ratio (CSR) is 914 girls per 1000 boys (children aged
0–6 years) as compared to 927 in 2001. This CSR at India
level is lowest since independence.2
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Gender is defined as a social construct of the set of
qualities and behaviours expected from male and female. 3
While an individual’s sex, does not change, gender roles
are socially determined and change over the time period.
A child’s sex is determined before birth whereas gender
is learned.4 Preference of son in India has been expressed
in terms of female infanticide that has now being
replaced by female foeticide or sex selective abortion
with the availability of the newer technologies.5 Son
preference is also one of the reasons given for high
fertility rate and is believed to have a strong effect on the
number of additional children above the desired
minimum size.6 The declining number of females in a
society may lead to an increase in sexual abuse and social
crimes against women, such as: rape, abduction and bride
selling which will disturb the social fibre of the society
and also the value systems. Also, due to female foeticide
women may have to bear repeated pregnancies and forced
abortions.7 Studies have shown that a number of factors
influence the relative benefits and costs of sons and
daughters and ultimately the parent’s gender preferences.8
It becomes important to look at this problem objectively
in order to understand the causative factors, and to
suggest the remedial measures. Hence this study was
designed with the objective of studying the factors that
determine gender preferences among women of
reproductive age group and to formulate preventive
measure against gender bias.
METHODS
A cross-sectional study was conducted among women of
reproductive age group (15-49 years) attending general
OPD and antenatal clinics in three urban field practice
areas of Belagavi, for a period of six months i.e., August
2014- January 2015. At a confidence interval of 95%,
considering the population of the three urban health
centers, the sample size using “survey system’’ software
was N= 400. Proportional sampling technique was used
to obtain the required sample size. A pre-designed
pretested questionnaire was used to obtain information
after making necessary modifications following the pilot
study. Questionnaire for the survey included information
on socioeconomic and demographic characteristics of
women, their gender preference towards children,
awareness about PCPNDT Act, feeling of selfdeprivation, reasons for son preferences and measures to
prevent this gender bias. A written informed consent was
obtained from every participant. Data analysis was done
with SPSS 19.0 version expressed as percentages, Chisquare test for proportions. All married women with at
least one child were included as study participants and
non-permanent residents of the respective places were
excluded from the study.
RESULTS
Total respondents in our study were four hundred married
women having at least one child. Around 121 (30.25)
women belonged to 25-29 age group and the average age

of women was 29.13 (SD ±1.09) years. A higher
proportion 151 (37.8) had completed secondary
schooling. Majority of the respondents 296 (74%) were
housewives and 253 (63.2) Hindu by religion. According
to the modified B.G. Prasad‘s classification maximum
172 (43%) of study participants were from families of
socioeconomic class IV, followed by 91 (22.8%) who
belonged to class III. Son preference was seen among 137
(34.3%) women, 250 (62.5%) considered both equal and
only 13 (3.2%) preferred daughters (Figure 1).

Figure 1: Distribution of women according to gender
preference.
Our study showed, an inverse relationship between
literacy status and son preference among women which
was statistically significant (p<0.001). With increase in
literacy status of the women, son preference decreased.
Around 100 (75.2) women belonging to Muslim religion
showed son preference as compared to 37 (14.6) of
Hindus, showing son preference was more among
Muslims as compared to Hindus which was statistically
significant (p<0.001). Son preference was seen among
112 (37.8%) of housewives, followed by 22 (32.4%)
daily wage workers and was least among 3 (8.3) working
women. Only a few 56 (14) women were unaware of the
PCPNDT Act and nearly half 194 (48.5) of them had a
self-deprived image. Few of them were not aware about
this perception which was persisting in the hidden form
so leading questions like their level of satisfaction with
their position/status in the family, feeling discriminated,
need of dowry/expenses during marriage and also lack
independence were asked to know about the self-deprived
image. Lack of awareness about the PCPNDT Act and a
self-deprived status among women were important
factors for son preference which was statistically
significant (p<0.001). Son preference increased if the
previous gender of the child in the family was female
which was highly significant. Previous male child and
composition of both male and female in the family
showed a decrease in son preference 17 (13) and 39
(40.2) respectively (Table 1).
In our study, two important reasons given for son
preference were old age dependency (258) and further
growth of the family (246), followed by son brings status
to family (121), required to perform the rituals (76) and
easy to raise (43) when compared to daughters (Figure 2).
To curb this gender bias, some of the preventive
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measures as opined by the women were no dowry (313),
and simplification of marriage (121) in decreasing order
security of girls (292), education of women (270),
of frequency (Figure 3).
employment of women (219), continuation of law (185)
Table 1: Distribution of women according to the factors determining their gender preference.
Variables
Son preference (%)
Literacy status
Illiterate
53 (88.3)
Primary school
36 (29.5)
Secondary school
48 (31.8)
PUC/Diploma
0
Graduation
0
Religion
Hindu
37 (14.6)
Muslim
100 (75.2)
Others
0
Occupation
Housewife
112 (37.8)
Working
3 (8.3)
Daily wage workers
22 (32.4)
Socio-economic Status
Class I
0
Class II
0
Class III
21 (23.1)
Class IV
83 (48.3)
Class V
33 (53.2)
Awareness about PCPNDT Act
Know
129 (37.5)
Don’t know
8 (14.3)
Self-deprived status
Yes
123 (63.4)
No
14 (6.8)
Gender of previous child
One male
17 (13)
One female
58 (47.2)
One male, one female
39 (40.2)
Two female
14 (43.8)
More than two female
9 (52.9)

Figure 2: Distribution of women according to reasons
given for son preference (*multiple answers).

No preference (%)

Total

P value

7 (11.7)
86 (70.5)
103 (68.2)
59 (100)
8 (100)

60
122
151
59
8

χ2=114.5;
df=4
p<0.001

216 (85.4)
33 (24.8)
14 (100)

253
133
14

χ2=149.5;
df=2
p<0.001

184 (62.2)
33 (91.6)
46 (67.6)

296
36
68

χ2 =12.54;
df=2
P<0.001

14 (100)
61 (100)
70 (76.9)
89 (51.7)
29 (46.8)

14
61
91
172
62

215 (62.5)
48 (85.7)

344
56

χ2=11.5; df=1
p<0.001

71 (36.6)
192 (93.2)

194
206

χ2=142.2; df=1
p<0.001

114 (87)
65 (52.8)
58 (59.3)
18 (56.2)
8 (47.1)

131
123
97
32
17

χ2=40.87;
df=4
p<0.0001

χ2 (for linear
trend)=62.85,
p<0.001

Figure 3: Distribution of the women according to their
responses for preventive measures against gender bias
(*multiple answers).
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DISCUSSION
In our study, son preference was seen among 34.3% of
women which was less when compared to the studies
done in Gujarat and Ahmedabad where it was 53.28% and
87.53% respectively.8,9 Socio-cultural factors like
religion, occupation of women, literacy status, socioeconomic status influenced son preference which was
similar to a study conducted in Ahmedabad.8 Muslims as
compared to Hindus were more likely to prefer son which
was contradicting the results of a study conducted in
Maharashtra where, Muslim women were less likely to
prefer the male child.5 The same study conducted in
Maharashtra showed son preference was significantly less
in health workers and other working women than field
workers and home makers which was similar to our
study.5 With the increase in socio-economic status, male
preference decreased which followed a linear trend in our
study, similarly; women belonging to low socioeconomic
status were having more than twice the probability to
prefer male child than upper-socioeconomic status
according to the study conducted in Maharashtra.5 In
some places the economic relationship is more
curvilinear where middle income couples have both
adequate means to access the technology and stronger son
preferences to motivate its use; lower income couples
lack the means and higher income couples, the desire for
sons. Also according to study conducted by Basu et al in
Delhi, there is also likely to be a positive association
between women’s employment and access to knowledge
about better childbearing and childrearing practices, as
well as a greater confidence and freedom in translating
this knowledge into behavior.10 A self-deprived status
among women was an important factor for son preference
in our study which shows that gender inequality brings in
some sort of lack of confidence among women’s
inculcating inability, to welcome another female life as
her own child in the family, to the extent of willingness to
even get rid of it. On a contrary, a study conducted by Jha
et al showed, the decline in conditional sex ratio for
second-order births when the first born was a girl were
much greater in mothers with 10 or more years of
education than in mothers with no education, and in
wealthier households compared with poorer households. 11
Whereas, no decline was detected in sex ratio for second
order births if the first born was a boy. In our study,
increase in the awareness about the PCPNDT Act and the
immorality of gender selection may be a reason among
the literate and economically sound women for not
disclosing son preference. Our study showed that, son
preference increased if the previous gender of the child in
the family was female which was the strongest
determinant of gender preference which was similar to
the studies conducted Nepal and Maharashtra which
showed presence of only female children in family
significantly increased the desire for male or more
children.5,12
Old age dependency (258) and further growth of the
family (246) were two important reasons in our study for

son preference which was similar to the study conducted
in Maharashtra 5 were age security was the most common
reason followed by lineage i.e. keeping family line
(23.42%). Few of the preventive measures as opined by
the women to curb this gender bias were no dowry (313),
security of girls (292), education of women (270),
employment of women (219). Similarly, most common
idea about prevention was change in the system of
marriage especially in regards to dowry 98% and
expenses of ceremony 93%, also total social reformation
was recommended by 96% women to make today’s
woman more confident, empowered and secured along
with continuation of law 81% by the study conducted in
Maharashtra.5
CONCLUSION
This study clearly infers that son preference is still
prevalent among women and there is an intricate
association of many factors which determine this gender
preference. The focus of most our Indian government
policy related to son preference has been to reduce the
sex-selective abortion. It may be equally important to
address the underlying factors than just the means
through which it is implemented. We need to understand
the motivation and social norms of the women who did
not express a son preference and harness the apparent
power of education and media to influence the practice of
gender preferences. Efforts to address patriarchal gender
norms, strengthening the existing laws against dowry,
PCPNDT Act, educational and occupational opportunities
for females are the dire needs if girls are to be perceived
as important and desired in our society.
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disease risk patients. Jaatiphala was choosen to test for its
cardioprotective activity in the present study because in Bhavapraksha

nighantu we found its cardioprotective effect. Materials and Methods: Jatiphala churna was
prepared using raw drug collected from natural habitat and after authentication by experts.
Either sex wistar rats obtained from licensed breeder were divided into 3 groups- control
group, ISO induced group and Pretreated group with Jatiphala churna. Control was given
with normal water and food for 30 days, ISO group was also given with normal water and
food for 30 days along with Inj. Isoproterenol on 29th and 30th day, Pretreated group was
given with Jatiphala churna for 30 days along with Inj. Isoproterenol on 29th and 30th day.
After completion of experiment rats were sacrificed and blood along with dissected heart was
sent for serum estimation (SGOT, SGPT, CPK-MB and LIPID PROFILE) and Histo-

www.wjpr.net

Vol 6, Issue 13, 2017.

734

Dundi et al.

World Journal of Pharmaceutical Research

pathology studies. Results: Pretreated group with Jatiphala churna showed significant effect
in case of SGOT, CPK-MB and CHOLESTROL when compared with the ISO treated group.
Non-significant effect was observed in case of LDL, HDL, TRIGLYCERIDES and SGPT.
Conclusion: The result of present study indicated that the prior administration of churna of
Myristica fragrans Houtt. attenuates Isoproterenol induced MI.
KEYWORDS: Jatiphala, Cardioprotective, Isoproterenol.
INTRODUCTION
Myocardial infarction or acute myocardial infarction (AMI) is the medical term for an event
commonly known as a heart attack. Myocardial infarction differs from cardiac arrest,
although cardiac arrest can be a consequence of MI[1]. According to WHO, an estimated 17.3
million people died from cardiovascular diseases in 2008. By 2030, almost 23.6 million
people will die from CVD’s as per the report published[2]. Isoproterenol (ISO) is used as a
model compound to induce infarct-like lesions in the rat and various other animal species.
The lesions are most prevalent in areas of the heart that are most susceptible to ischemia[3].
The current therapies to prevent or cure CVD’S are also not without adverse effects. Hence a
safer, effective and economical drug should be used from natural sources. In Bhavaprakasha
nigantu, Bhavamisra has mentioned Jatiphala under Karpuradi varga and said that this drug
possess Hrudya action. Jatiphala acts as kapha-vatahara, shothahara, shwasahara,
vedanasthapana, vrsya, sthambhaka[4]. Recent researches suggest that Jatiphala has antiinflammatory and anti-oxidant activity. Keeping these references as a base an attempt is made
to evaluate cardioprotective effect of Jatiphala.
MATERIALS AND METHODS
Plant material: The fruits of Jatiphala (Nutmeg) were collected from Alapura region of
Kerala, during grishmaritu as per classically mentioned. Jatiphala was authenticated by the
expert at Central research facility, KLEU’S Shri BMK Ayurveda Mahavidyalaya.
Physico-chemical and Phyto-chemical analysis: Physico-chemical and Phyto-chemical
analysis was done at Central research facility, KLEU’S Shri BMK Ayurveda Mahavidyalaya,
Belgaum, Karnataka.
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Preparation of churna: For medication, Jatiphala was prepared into Churna/powdered form
(Sharangadhara Samhita)[5]. Here Jatiphala churna was prepared by using pulvarizer using
sieve no. 120mesh in KLEU’S Ayurveda Pharmacy.
Animals
Either sex Wistar rats of 200-220 gms were used for the study. The animals were procured
from JNMC animal house, Belgaum for experimental purpose. The animals were maintained
under controlled conditions of temperature before the study. The animals were randomized
into Control, ISO and Pretreated groups. The study conducted was approved by the
Institutional Animal Ethical Committee IAEC (Reg.no. 25/369/2010AWD; Dated05/11/2013).
Chemicals
Normal saline (0.9%), Isoproterenol Hydrochloride (Sigma- Aldrich Company, Product.codeI16504, quantity-500 mg).
Experimental Procedure
Rats in control group were just given normal water and food orally for 30days. Rats of
disease control group were also given normal water and food orally for 30 days along with
administration with Inj. Isoproterenol on 29th and 30th day at the dose of 85mg/kg body
weight of rats with 0.6 ml normal saline[10]. Rats of pretreated group were orally given with
Jatiphala churna for 30days at a dose of 18mg/200gm body weight of rats.[6] Along with
administration of Inj. Isoproterenol on 29th and 30th day at the dose of 85mg/kg. Twenty four
hours after the first Isoproterenol administration, all the rats were sacrificed and autopsied.
The serum estimation and the histopathological examinations were done.
TABLE NO 1: DOSE AND TREATMENT ADOPTED[7].
Group
Normal
I
control
II

Disease
control

III

Experime
ntal drug

Dose and route

Treated with

Orally

Normal water and food for 30 days

Orally,
0.6ml
subcutaneously
Orally,
0.6ml
subcutaneously

Normal water and food for 30 days,
Inj.Isoproterenol on 29th and 30th day
Jatiphala churna for 30 days,
Inj.isoproterenol on 29th and 30th day

Blood collection: Retro-orbital puncture by using capillary tube.
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Organs /tissue collected: Heart (organs were kept in 10% formalin)
Parameters for Examination
1)

Gross examination of heart[8]: The dissected hearts were washed with ice cold

saline. They were visually examined for inflammation, redness, scar formation, and color in
all parts and grading was performed as follows.
Grade 0= No Lesion
Grade 1= Inflammation, redness, and capillary dilations.
Grade 2= Edema and yellowish ventricle portion
Grade 3= Atrium and ventricle turns yellow and scar formation
Grade 4= Diffuse heart, absolute scar formation, and increased necrosis portion
2)

Blood for biochemistry[9]: Serum enzyme estimation for- SGOT,SGPT,CK-MB,

Serum lipid profile
3)

Histopathology study of heart tissue.

4)

Heart and body weight ratio.

Statistical analysis
All data will be expressed as Mean ± Standard Deviation of the mean (SD). The data
generated during the study was analyzed by one way anova test. p<0.05 is considered to be
significant. Graph pad Software (Version 6.02) is used for Statistical analysis.
RESULTS
Loss on drying, total ash, acid insoluble ash, pH, alcohol & water soluble extract were within
std. limits [API]. Microbial load test was also within std. limits [IP].
Chemical constituents - Flavonoids, alkaloids, tannins, steroids, proteins, carbohydrates,
reducing sugars, Calcium, Sodium, Chloride and Phosphate.
a.

Gross examination of heart

The dissected hearts were washed with ice cold saline. They were visually examined for
inflammation, redness and colour in all parts and grading was performed. The Isoproterenol
(ISO) group showed marked inflammation, necrosis and diffused heart when compared with
the normal control group. So it was graded as 4 (Photo.no.2). The Pretreated group showed
reduction in edema, capillary dilation and with little redness and there was no necrosis found
when compared with the Isoproterenol group. So it was graded as 3 (Photo.no.3).
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2. ISO group Heart

3. Pretreated group Heart

Heart weight/body weight ratio

Each rat was euthanized, weighed, and total body weight recorded. Removal of the heart was
performed by dissecting the aortic root immediately above the aortic valves and the superior
vena cava above the atria. The dry heart was weighed and recorded. Then, the heart was place
in fixative. The heart weight and body weight ratio was analyzed in all three groups. The
Isoproterenol group showed marked increase in heart weight and body weight ratio due to
hypertrophy when compared with the normal control group. The pretreated group with
Jatiphala churna showed significant reduction in heart weight and heart/body weight ratio
when compared with the isoproterenol group with p value less than 0.05.(Table.no.6)
c.

Biochemical estimations

At the end of the experimental period, the blood samples were taken and serum was separated
for analysis of different enzymes related to myocardial infarction. Estimation of elevated
serum enzymes is a useful guide for necrosis of myocardium. CPK-MB has greater than 95%
sensitivity and specificity for myocardial injury when measured between 24-36 hours.
Isoproterenol causes significant damage to myocardium and endocardium and a significant
increase in the level of serum marker enzymes such as SGOT, SGPT, CPK-MB and also
increased lipid profile (increased CHOLESTEROL, TRIGLYCERIDES, LDL and decreased
HDL). Rats treated with Isoproterenol showed a significant increase in activities of serum
marker enzymes compared to normal rat group. Rats pretreated with Jatiphala churna showed
a significant reduction in the Isoproterenol increased activities of SGOT, CPK-MB and
CHOLESTROL. But statistically found to be non-significant in case of SGPT, HDL,
TRIGLYCERIDES and LDL. (Table.no.6).
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Table no 6: Mean ± SD OF SGOT, SGPT, CPK-MB, CHOLESTROL, HDL, LDL and
TRIGLYCERIDES and P value (Note: S- Significant and NS- Non-significant)
Parameters
SGOT
SGPT
CPK-MB
CHOLESTROL
HDL
LDL
TRIGLYCERIDES
H/Bwt. Ratio

A.Control
Group
Mean ± SD
106.3 ± 51.17
57.33 ± 19.03
219.3 ± 50.38
50.67 ± 13.75
17.67 ± 1.366
17.50 ± 1.517
139.5 ± 26.17
3.867 ± 0.5828

B.ISO Group
Mean ± SD
435.0 ± 185.7
226.8 ± 45.35
1305 ± 51.82
73.17 ± 8.954
14.83 ± 1.472
32.00 ± 6.164
234.5 ± 62.79
5.525 ± 0.3127

C.Pretreated
Group
Mean ± SD
280.5 ± 155.9
193.2 ± 90.97
620.7 ±84.41
57.67 ± 14.09
16.17 ± 1.169
25.33 ± 6.408
166.5 ± 57.39
4.442 ± 0.8071

P Value
Between B & C
At 95%
0.0059**
0.6544 (NS)
< 0.0001****
0.0438*
0.3867(NS)
0.1762(NS)
0.1668(NS)
0.0176*

d. Histopathological study (Microscopic)
At the end of the study, the heart was isolated and washed with ice cold saline. The tissue was
fixed in 10% buffered neutral formalin solution. After fixation, tissues were embedded in
paraffin-wax and five micrometer thick sections were cut and stained with hematoxylin and
eosin. The slides were observed under light microscope and photomicrograph was taken.
Photomicrograph of rat heart of the normal control group showed the endocardium,
myocardium and epicardium as well as papillary muscles and vasculature which were all
normal and healthy. There was no muscular hypertrophy or evidence of myositis (necrosis or
round cell infiltrates) (Photo.no.4). Isoproterenol treated group shows focal myonecrosis with
myophagocytosis and lymphocytic infiltration. Vacuolar changes and prominent oedema
along with chronic inflammatory cells are visible (Photo.no.5). Rats pretreated with Jatiphala
churna showed lesser degree of myonecrosis, myophagocytosis and lymphocytic infiltration,
oedema and very little infiltration of inflammatory cells(Photo.no.6).

4.HP of normal group(10x)

5.HP of ISO group(10x)

6.HP of pretreated group(10x)

DISCUSSION
Acute myocardial infarction, which rises out of a lot risk factors working in concert, gives
rise to a lot of unfavourable biochemical outcomes[10]. Isoproterenol, a potent synthetic
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catecholamine, induces sub-endocardial myocardial ischemia, hypoxia and finally fibroblastic
hyperplasia with decreased myocardial compliance which closely resembles local myocardial
infarction-like pathological changes seen in human myocardial infarction[11]. Hence for the
present study Isoproterenol induced myocardial infarction model was used to evaluate
cardioprotective activity of Jatiphala.
0n gross examination of heart the Isoproterenol (ISO) group showed marked inflammation,
scar formation, and diffused heart when compared with the normal control group
[Photo.no.2]. The Pretreated group showed reduction in edema, capillary dilation and with
little redness when compared with the Isoproterenol group [Photo.no.3]. The heart weight and
body weight ratio was analyzed in all three groups. The pretreated group with Jatiphala
churna showed reduction in heart weight and heart/body weight ratio when compared with
the Isoproterenol group.
Rats treated with Isoproterenol showed significant increase (p<0.05) in activities of serum
marker enzymes compared to normal rat group. Rats pretreated with Jatiphala churna showed
significant reduction in the Isoproterenol increased activities of SGOT, CPK-MB,
CHOLESTROL but statistically non-significant in SGPT, HDL, TRIGLYCERIDES, and
LDL. Pretreatment with Jatiphala churna to rats for 30 days, followed by ISO subcutaneous
injection on the 29th and 30th days, showed significant (p<0.05) reduction in the ISOinduced increased activities of CPK. In the present study, there is significant decrease in the
values of CPK-MB of pretreated group when compared with ISO treated group. This suggests
that Jatiphala churna prevents or decreases release CK in serum.
Photomicrograph of rat heart of the normal control group showed the endocardium,
myocardium and epicardium as well as papillary muscles and vasculature which were all
normal and healthy. There was no muscular hypertrophy or evidence of myositis (necrosis or
round cell infiltrates) [Photo.no.4]. Isoproterenol treated group shows focal myonecrosis with
myophagocytosis and lymphocytic infiltration. Vacuolar changes and prominent oedema
along with chronic inflammatory cells are visible [Photo.no.5]. Rats pretreated with aqueous
extract of Jatiphala churna showed lesser degree of myonecrosis, myophagocytosis and
lymphocytic infiltration, oedema and very little infiltration of inflammatory cells which
shows that Jatiphala has cardioprotective effect [Photo.no.6].
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Flavonoids are found present in the fruits of jatiphala. Flavonoids are important components
having beneficial effects on the cardio-vascular function, mainly due to their anti-oxidant
activity. Recent evidence indicated that they exert cardio-protective effects against
myocardial ischaemic injury[12]. This can be taken into consideration which resulted in the
increased anti-oxidant level in myocardium of pre-treated group which resulted in the
prevention of further injury.
In present study there is reduction of inflammation seen in histopathology reports of
pretreated group. As it also has hepato-protective effect, it helped out in the reduction of
SGOT, SGPT and Lipid profile (decreased LDL, CHOLESTEROL, TRIGLYCERIDES and
increased HDL). Myristicin, a terpenoid is present in Jatiphala which is known to possess
analgesic, anti-inflammatory, hepato-protective properties[13].
So it can be taken into consideration that due to its anti-inflammatory, anti-oxidant,
Hepatoprotective, anti-hyperlipidemic and membrane stabilizing effect, Jatiphala can combat
Myocardial infarction.
CONCLUSION
The result of present study indicated that the prior administration of Jatiphala Churna
(Myristica Fragrans Houtt.) attenuates Isoproterenol induced MI. Pre-treated group with
Jatiphala churna showed significant effect in case of SGOT, CPK-MB,CHOLESTROL and
Heart & Body weight ratio, when compared with the ISO treated group. Non-significant
effect was observed in case of LDL, HDL, TRIGLCERIDES and SGPT. The cardioprotective
activity of Myristica Fragrans Houtt.is probably related to its anti-inflammatory, antioxidant, anti-hyperlipidemic activity, Hepatoprotective activity and also its ability to
strengthen the myocardial membrane by its membrane stabilizing action.Even though the
biochemical & histopathological parameters show efficacy of jatiphala on cardio-protectivity,
this cannot prevent death of the animals.
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Surgical Site infections (SSI) are the most common nosocomial infections,
resulting in increased mortality and morbidity in post-surgical patients. It
represents an economical burden to healthcare systems. Sutures act as nidus for
microorganisms to multiple at the operated site resulting in SSI, thus this study
was undertaken to determine the use of antibacterial coated suture to decrease the
incidence of SSI in comparison to use of non-coated sutures. Agar Diffusion test
(ADT) was used to test the efficacy of antibacterial-coated and non-coated suture
material. A good zone of inhibition was seen around the antibiotic coated suture
against MRSA, MSSA, Proteus mirabilis, Proteus vulgaris and E. coli and no
zone of inhibition against Pseudomonas aeruginosa. Triclosan coated sutures
showed good antibacterial activity in-Vitro growth and so may be considered its
use as a routine practice.

Introduction
The term ‘surgical site infection’ (SSI) was
introduced in 1992 to replace the previous
term ‘surgical wound infection’.1Surgical site
infections (SSIs) are defined as infections
occurring up to 30 days after surgery (or up to
one year after surgery in patients receiving
implants) and affecting either the incision or
deep tissue at the operation site.2

hospital stay, requirement of additional
treatment (antibiotics), financial burden;
prevention and treatment of SSI is very
important task.3Onset of SSI is associated
with various factors like malnutrition, DM,
implanted foreign materials, type of surgery
(clean, clean contaminated or contaminated),
including type of suture material used.4,5

SSI is a common complication comprising a
major percentage of health care associated
infection (HAI) worldwide. Because of its
influence on quality of life, duration of

66% of SSI occur at the site of incision as
they act as nidus for attachment for organisms
as shown in Figure 1. 6 In view of this many
studies have been done to avoid bacterial
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colonization on and around the suture
material especially by the use of antibacterialcoated suture material. Even though
antibacterial suture material reduces the
colonization of bacteria on it, it doesn’t kill
the bacteria or prevent them from adhering to
the suture material once biofilm has been
formed making it difficult to treat.7,8,9,10,11

mirabilis lawn cultures were made on Muller
Hinton Agar (Hi-Media).

The most common organisms responsible for
causing SSI are S. aureus-MSSA, MRSA,
S. epidermidis, E. coli, Enterococci sp.,
Proteus sp., Pseudomonas sp., CONS etc.

These plates were then incubated at 370C
overnight.

In this study Triclosan coated suture material
is compared with non-coated suture material
in-vitro, to know their action on these
common organisms causing SSI.
Triclosan was developed in 1960’s. It is a
broad spectrum antibacterial and antifungal
agent found in consumer products like
toothpastes, detergents, hand wash antiseptic
solutions, soaps, toys etc. 2,4,4’ –trichloro-2’hydroxydiphenyl ether is its chemical nature
and its possible mode of action being
disruption of bacterial cell membrane; which
is controversial. 12 Newer studies have shown
that they block the enoyl-acyl carrier protein
reductase enzyme (required for bacterial fatty
acid synthesis) by targeting Fab I gene.13,14,15
Materials and Methods
This study was carried out in the Department
of Microbiology, J.N. Medical College, KLE
University, Belgaum.
Agar Diffusion test (ADT) was used to test
the efficacy of antibacterial-coated and noncoated suture material.
0.5 McFarland (which corresponds to 1.5 X
108 bacteria per ml) standard suspensions
were prepared of each organism separately.
MRSA, MSSA, E. coli, Pseudomonas
aeruginosa, Proteus vulgaris and Proteus

4 cm each of antibacterial-coated suture
material and non-coated suture material were
cut with all aseptic precautions and then
transferred onto the inoculated MHA plates
on each halves.

Zone
of
inhibition
were
measured
perpendicular to mid-point of suture material.
Zone of inhibition around the antibiotic
coated suture was compared with that of noncoated suture in millimeters.
Results and Discussion
After overnight incubation, a good zone of
inhibition of 10-11 mm was seen around the
antibiotic coated suture and no zone of
inhibition was seen around uncoated suture
material against MRSA and MSSA- as seen in
Figure 1 and 2.
A zone of 2-4mm was seen around the
antibiotic coated suture and no zone of
inhibition was seen around uncoated suture
material against Proteus mirabilis, Proteus
vulgaris and E. coli- as seen in Figure 3, 4 and
5.
And no zone of inhibition was seen against
Pseudomonas aeruginosa as in Figure 6.
Antibiotic coated sutures inhibited the in-vitro
growth of MRSA, MSSA, E. coli, Proteus
mirabilis and Proteus vulgaris.
Similar results were found in the study done
by Rothenburger’s et al., who used triclosan
coated polyglactin sutures to look for their
action
against
MSSA,
MRSA
and
S.epidermidis.16

3050

Int.J.Curr.Microbiol.App.Sci (2017) 6(12): 3049-3055

Fig.1 11mm zone of inhibition seen around the antibacterial coated suture and no zone around
non-coated against MRSA

Antibacterial coated
suture

Lawn
culture of
MRSA

Non-coated
suture
Fig.2 11mm zone of inhibition seen around the antibacterial coated suture and no zone around
non-coated against MSSA

Antibacterial coated
suture

Lawn
culture of
MSSA

Non-coated
suture
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Fig.3 2mm zone of inhibition seen around the antibacterial coated suture and no zone around
non-coated against E.coli

Antibacterial coated
suture

Lawn
culture of
E. coli

Non-coated
suture

Fig.4 4mm zone of inhibition seen around the antibacterial coated suture and no zone around
non-coated against Proteus mirabilis

Antibacterial coated
suture

Lawn culture
of Proteus
mirabilis

Non-coated
suture
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Fig.5 2mm zone of inhibition seen around the antibacterial coated suture and no zone around
non-coated against Proteus vulgaris
Antibacterial coated
suture

Lawn culture
of Proteus
mirabilis

Non-coated
suture
Fig.6 No zone of inhibition seen around both antibacterial coated suture and non-coated against
Pseudomonas aeruginosa
Antibacterial coated
suture

Lawn culture
of
Pseudomonas
aeruginosa

Non-coated
suture
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In a study done by Rozzelle et al., infection
rate were seen to be reduced by the use of
triclosan coated suture for the CSF shunt
procedures in comparison to the use of
conventional sutures from 21% to 4.3%.17
Skin is a dynamic home of large number of
bacteria, with up to 3 million microorganisms
on each square centimeter of skin.18 the
common skin commensals like CONS,
diptheroids etc. were the most common
organisms associated with SSI.
Thus it might be assumed that use of
antibacterial coated suture could significantly
reduce SSI rate and thereby the cost and
duration of patient’s hospital stay. The
antibacterial coated sutures were found
effective not only against the common skin
commensals causing SSI but also against E.
coli, MRSA and MSSA too.
In our study Pseudomonas aeruginosa was
found to be resistant to both antibacterial
coated and non-coated suture. Some of the
bacteria such as Pseudomonas aeruginosa and
Acinetobacter require high concentration of
Triclosan for the bactericidal effect. In the
study by Leaper D et al., it was evident that
Pseudomonas aeruginosa exhibit innate
resistance to Triclosan due to the presence of
multi-drug efflux pumps in them that remove
Triclosan from cell and also may be due to the
presence of varied version of anoyl-acyl
carrier protein reductase enzyme (ENR)
required for fatty acid synthesis.19
The potential benefits of using an
antibacterial coated suture may justify the
slightly higher cost of these sutures, when
compared with cost of managing SSI.
However the results of this in-vitro model
must be validated in-vivo prior to its
application in humans.

Our study has a limitation of antibacterial
suture being not tested against other
organisms like Klebsiella pneumonia,
Acinetobacter, Strep pyogenes, Staph
epidermidis and Enterococcus faecalis, which
are known causative pathogens of SSI.
Acknowledgements
We would like to thank Ethicon (JohnsonJohnson) company for their supply of
Triclosan coated suture (VICRYL Plusbraided coated polyglactin 910 violet) and
plain non-coated suture material (braided
coated polyglactin 910 violet), without whose
kind support this project would not have been
possible.
References
1.

2.
3.

4.

5.

6.

3054

Donlan RM, Costerton JW. Biofilms:
survival mechanisms of clinically
relevant microorganisms. J Clin
Microbiol Rev. 2002; 15: 167–193.
Everett Wg. Suture materials in general
surgery. Prog Surg 1970; 8: 14–37.
Horan TC, Gaynes RP, Martone WJ,
Jarvis WR, Emori TG. CDC definitions
of noscomial surgical site infections,
1992: a modification of CDC
definitions of surgical wound infections.
Infect Control Hosp Epidemiol 1992;
13:606 608.
Howe CW, Marston at. a study on
sources of postoperative staphylococcal
infection. Surg Gynecol Obstet 1962;
115: 266–275.
Leaper D, Assadian O, Hubner NO,
McBain A, Barbolt T, Rothenburger S,
et al., Antimicrobial sutures and
prevention of surgical site infection:
assessment of the safety of the
antispectic triclosan. Int Wound J. 2011
Dec; 8(6): 556-66.
Levy CW, Roujeinikova a, Sedelnikova

Int.J.Curr.Microbiol.App.Sci (2017) 6(12): 3049-3055

7.

8.

9.

10.

11.

12.

13.

S, et al., Molecular basis of triclosan
activity. Nature 1999; 398: 383. http://
dx.doi.org/10.1038/18803.
Mangram AJ, Horan TC, Pearson ML,
Silver LC, Jarvis WR; Hospital
Infection Control Practice Advisory
Committee. Guideline for prevention of
surgical site infection, 1999. Infect
Control Hosp Epidemiol 1999; 20: 247
278.
Mangram AJ, Horan TC, Pearson ML,
Silver LC, Jarvis WR. Guideline for
prevention of surgical site infection.
Infect Control Hosp Epidemiol, 1999;
20: 247e78.
Mangram AJ, Horan TC, Pearson ML,
Silver LC, Jarvis WR. Guideline for
prevention of surgical site infection.
Infect Control Hosp Epidemiol, 1999;
27: 97-134.
McMurry lM, Oethinger M, levy SB.
triclosan targets lipid synthesis. Nature
1998; 394: 531-532. http://dx.doi.
org/10.1038/28970.
Montague S, Watson r, Herbert r.
Physiology for Nursing Practice. 3rd ed.
New York: Elsevier; 2005.
Nucci C, Artini M, Pasmore M,
Missiroli F, Costerton JW, Selan L. A
microbiological
and
confocal
microscopy study documenting a slime
producing Staphylococcus epidermidis
isolated from a nylon corneal suture of a
patient
with
antibiotic
resistant
endophthalmitis. Graefe’s Arch Clin
Exp Ophthalmol, 2005, 243:951-954.
Owens CD, Stoessel K. Surgical site
infections: epidemiology, microbiology

14.

15.

16.

17.

18.

19.

and prevention. J Hosp Infect. 2008; 70
Suppl 2:3–10.
Polous IM, goshchinskii VB, grivenko
Sg, Belykh SI, Davydov aB, Bikaliuk
IF. The validation of the use of iodinecontaining suture thread in surgical
practice. Klin Khir 1993; 1: 49–51.
Rothenburger S, Spangler D, Bhende S,
Burkley D. In vitro antimicrobial
evaluation of Coated Vicryl* Plus
antibacterial Suture (coated polyglactin
910 with triclosan) using zone of
inhibition assays. Surg Infect (Larchmt)
2002;
3
(Suppl
1):
S79–87.
http://dx.doi.org/10.1089/sur.2002.3.s179.
Rozzelle CJ, Leonardo J, li V.
antimicrobial suture wound closure for
cerebrospinal fluid shunt surgery: a
prospective,
double-blinded,
randomized controlled trial. JNeurosurg
Pediatr 2008; 2: 111–117. http://dx.doi.
org/10.3171/PeD/2008/2/8/111.
Slater-Radosti C, Van Aller G,
Greenwood R, et al., Biochemical and
genetic characterization of the action of
triclosan on Staphylococcus aureus. J
Antimicrob Chemother 2001; 48: 1-6.
http://dx.doi.org/10.1093/jac/48.1.1.
Ward KH et al., Mechanism of
persistent infection associated with
peritoneal implants. J. Med. Micobiol.,
Vol. 36 (1992), p. 406-413.
Zhan C, Miller MR. Excess length of
stay, charges, and mortality attributable
to
medical
injuries
during
hospitalization. JAMA. 2003; 290:
1868–1874.

How to cite this article:
Soumya, S., Praful S. Maste and Sumati Hogade. 2017. In-vitro Comparison of Antibacterial
(Triclosan) Coated Suture Material with Non-coated Suture Material against Common Bacterial
Pathogens Causing Surgical Site Infection. Int.J.Curr.Microbiol.App.Sci. 6(12): 3049-3055.
doi: https://doi.org/10.20546/ijcmas.2017.612.356

3055

International Journal of Microbiology Research
ISSN: 0975-5276 & E-ISSN: 0975-9174, Volume 9, Issue 12, 2017, pp.-981-983.
Available online at http://www.bioinfopublication.org/jouarchive.php?opt=&jouid=BPJ0000234

Research Article
CO-EXISTENCE OF BETA LACTAMASES (ESBL AND MBL) IN Pseudomonas aeruginosa ISOLATES FROM PUS
SAMPLES
SOUMYA S. AND NAGMOTI MAHANTESH B.
Department of Microbiology, Jawaharlal Nehru Medical College, KLE Academy of Higher Education and Research, Belagavi.
*Corresponding Author: Email-soumya86.s@gmail.com
Received: December 09, 2017; Revised: December 14, 2017; Accepted: December 15, 2017; Published: December 28, 2017
Abstract- Background: Resistance to broad spectrum beta lactamase mainly those mediated by ESBL’s and MBL’s enzymes is an increasing problem worldwide.
Detection of their prevalence and co-existence is essential so as to formulate an effective antibiotic policy and hospital infection control measures. Thus, this present
study was undertaken to determine the prevalence and co-existence of ESBL & MBL in P. aeruginosa isolates from pus samples. Material and methods: A total of
1100 pus samples were screened, of which 90 isolates of P. aeruginosa were isolated and subjected for ESBL and MBL phenotypic tests. Double disc synergy test and
Imipenem (IMP) - EDTA combined disc test were used for their detection respectively. Results: Out of the 90 P. aeruginosa isolated from pus samples, 55(61%) were
Cefazidime sensitive and 35(38.8%) were resistant. Of the 35 P. aeruginosa resistant to ceftazidime, DDST detected 16(45.7%).65(72.2%) were Imipenem sensitive and
25(27.7%) were resistant. Of the 25 P. aeruginosa resistant to Imipenem, IMP-EDTA CDT detected 16(64%) of ESBL producers.12(13.3%) showed Resistance to both Imipenem
and Ceftazidime and only 6 of the 12 showed Co-existence of ESBL and MBL accounting for 50% of them and 6.6% of the total 90 P. aeruginosa isolates. Conclusion: There is a
need for screening tests for detection of not only individual occurrence of different beta lactamases but also their co-existence in the same organism to be made a mandatory
routine in all microbiology laboratories.
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Introduction
Multidrug-resistant P.aeruginosa is a major pathogen encountered in pyogenic
infections. An alarming increase in the incidence of antibiotic resistance in them
has become a serious concern. The commonest cause of bacterial resistance
known in them are production of β- lactamases [1]. A variety of ß-lactamases like
ESBLs, AmpC ß-lactamases, metallo-ß- lactamases and oxacillinases have
emerged as the most worrisome mechanism of resistance among the gram
negative bacteria, mainly P.aeruginosa, which has posed a therapeutic challenge
to the health care settings. Other modalities which might contribute to beta-lactam
resistance are antibiotic target site alterations, efﬂux pumps and finally porin
channel deletion. Because of their efficacy, broad spectrum of action and low
toxicity β-lactam antibiotics are the most frequently prescribed worldwide. A
number of mutated forms of β-lactamases such as the ESBLs, AmpC βlactamases and metallo-β-lactamases have emerged as a therapeutic challenge
to the health care settings due to the indiscriminate use of beta-lactam antibiotics
[2]. ESBLs are Class A β- lactamases with mutant, plasmid mediated enzymes,
that hydrolyze all cephalosporins, penicillins and monobactams but not
cephamycins or carbapenems. They are also known to be inhibited in-vitro by
clavulanate [3]. Metallo β- lactamases are carbapenamases, which require zinc
divalent cation, as cofactor for enzyme activity and are able to hydrolyze all βlactams except monobactam and known to be inhibited by chelating divalent
cations like ethylenediamine tetraacetic acid (EDTA). The gene responsible for
MBL production may be chromosomal or plasmid mediated and hence pose a
threat of spread of resistance by gene transfer among the Gram negative bacilli,
commonly known to occur in P. auruginosa [4].
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The treatment options in these ESBL and MBL producing P. aeruginosa are
limited due to their capability to hydrolyze a wide range of β-lactam antibiotics,
mainly the extended-spectrum penicillins as well as the third and fourth generation
cephalosporins, including carbapenams [5,6]. Due to the lack of guidelines from
CLSI Clinical Laboratory Standards Institute and standardized phenotypic tests,
the detection of ESBL and MBL mediated resistance in P. aeruginosa have posed
a problem. A large number of phenotypic methods have been proposed by
different researchers for their detection but the coexistence of different classes of
β-lactamases in a single bacterial isolate is a real challenge for both diagnosis and
treatment. When ESBL and MBL co-exist they mask each other causing
misreporting of phenotypic test results and further failure in clinical treatment of
patients [7]. Thus this present study was designed to investigate the prevalence of
the β-lactamase producing Pseudomonas aeruginosa strains individually and also
as a co-existence (ESBL and MBL) which will help to formulae empirical therapy
policy.
Material and methods
The study was conducted at the Department of Microbiology, Jawaharlal Nehru
Medical College, KLE Academy of Higher Education and Research, DR.
Prabhakar Kore Charitable Hospital & MRC, Belagum. A total of 1100 pus
samples were received at the Department of Microbiology, over a period of eleven
months, of which 90 isolates of P. aeruginosa were isolated. All the isolates were
identified as P. aeruginosa by standard conventional methods [8]. The
antimicrobial susceptibility testing of the isolates was performed on Mueller-Hinton
agar (MHA) using commercially available antibiotic discs (Hi-Media Laboratories
Ltd, Mumbai) -
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by standard Kirby-Bauer disc diffusion method and results were interpreted as per
CLSI recommendation [9]. The antibiotics tested were gentamicin (10µg),
cefperazone /sulbactam (75/30µg), amikacin (30µg), meropenem (10µg), colistin
(10µg), tobramycin (10µg), cefotaxime (30µg), ciprofloxacin (5µg), ceftazidime
(30µg), cefpodoxime (10µg), ceftriaxone (30µg), piperacillin/tazobactam
(100/10µg), imipenem (10µg), cefipime (30µg), cefoxitin (30µg). P. aeruginosa
ATCC 27853 was used as control.
ESBL detection
Isolate that showed resistant to at least one of the third generation cephalosporins
(ceftazidime, cefotaxime, ceftriaxone, cefpodoxime) were tested for ESBL
production by Double Disc Synergy Test.30mcg disc of each third generation
cephalosporin antibiotics: Cefotaxime, Ceftriazone and Ceftazidime, are placed on
MHA plate lawn cultured with standard inoculum (0.5 McFarland) of the test
organism at distance of 15mm center to center from Augmentin disc
(Amoxicillin/Clavulanic acid- 20mcg/10mcg), followed by overnight incubation at
37oC. Increase in the inhibition zone of any one of the three third generation
antibiotic disc towards augment disc is considered as an ESBL producer [10].
MBL detection
Isolates resistant to meropenem or imipenem were screened for MBL production.
All isolates positive by screen test were subjected to Imipenem (IMP) - EDTA
combined disc test.
A 0.5M solution of EDTA was prepared by dissolving 186.1gm of disodium EDTA
2H2O in 1000mL of distilled water and pH was adjusted to 8.0 by using NaOH.
The mixture was sterilized by autoclaving. Lawn culture of standard inoculum (0.5
McFarland) of the test organism was made on MHA. Two 10mcg Imipenem discs
are placed on the plate. To one of the Imipenem discs, 10μl (750mcg) of 0.5M
EDTA solution is added, followed by incubation at 37 oC overnight. If increase in
inhibition zone with IMP and EDTA disc was >7mm than IMP disc alone, it is
considered as MBL producer [11].
Results
Total pus samples processed 1100.
Out of the 90 P. aeruginosa isolated from pus samples, 55(61%) were Cefazidime
sensitive and 35(38.8%) were resistant, as shown in [Table-1] of the 35
P.aeruginosa resistant to ceftazidime, DDST detected 16(45.7%).
Table-1 Showing the Ceftazidime susceptibility pattern
Ceftazidime
resistant
35(38.8%)

Total number of Pseudomonas
aeruginosa isolates from pus sample
90

Ceftazidime sensitive
55(61.1%)

Out of the 90 P.aeruginosa isolated from pus samples, 65 (72.2%) were Imipenem
sensitive and 25(27.7%) were resistant as depicted in [Table-2]
Of the 25 P. aeruginosa resistant to Imipenem, IMP-EDTA CDT detected 16(64%)
of ESBL producers.
Table-2 Showing the Imipenem susceptibility pattern.
Total number of Pseudomonas
aeruginosa isolates from pus sample

Imipenem
resistant

Imipenem sensitive

90

25(27.7%)

65 (72.2%)

Of the 90 P. aeruginosa isolates, 12(13.3%) showed Resistance to both Imipenem
and Ceftazidime and only 6 of the 12 showed Co-existence of ESBL and MBL
accounting for 50% of them and 6.6% of the total 90 P. aeruginosa isolates as in
[Table-3]
Table-3 Showing the resistance pattern to both Imipenem and Ceftazidime.
Total number of Pseudomonas
aeruginosa isolates from pus sample

Resistant to both
Imipenem and Ceftazidime

Co-existence of
ESBL & MBL

90

12(13.3%)

6 (50%)
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Discussion
P. aeruginosa is one of the most commonly encountered causative agent of
opportunistic nosocomial pathogen. Intrinsic and acquired antibiotic resistance, in
P. aeruginosa has led to an increased incidence of multidrug resistance causing
infectiveness of antimicrobial agents [1], In our study, P. aeruginosa showed 100%
sensitivity to colistin which is similar to the study findings done by Somily, et al; but
is in contrast to the Varaiya, et al; study findings which showed low colistin
susceptibility of 57.5% [13,14]. Difference in Study Environmental conditions could
be one of the reasons causing this colistin susceptibility disparity [15]. Hence
Polymyxin B and colistin remains the first line of drug choice for the treatment of
multidrug resistant P. aeruginosa [16]. 72.2% sensitivity was seen for Imipenem in
P. aeruginosa which was in concordance with the findings of other studies done
by Aggarwal, et al; Rudresh, et al; Rawat, et al; and Dutta, et al [17-20].
In our study 38.8% of the isolates showed ceftazidime resistance which is almost
near to the resistance pattern seen in a study done at Turkey by Gencer, et al;
showing 22% ceftazidime resistance [21].
Co-existence of ESBL and MBL was seen in for 50% of the P.aeruginosa isolates
showing resistance to both Ceftazidime and Imipenem which accounts to 6.6% of
the total 90 P. aeruginosa isolates. This findings of ours is akin to that done by
Oberoi, et al; who reported coexistence of ESBL and MBL in 8.79% of the isolates
[22]. But the findings of the study done by Umadevi, et al; showed only 2(4%) and
0% in a study by Picao, et al; for co-existence of ESBL and MBL, which was in
contrast to our study [23,24]. Differences in the antibiotic usage pattern which in
turn might have led to the mutation in the β- lactamase producing gene could be
the probable cause for this difference seen in the co-existence of ESBL and MBL.
Normal flora of individuals vary from one area to another due to the differences in
cultural, nutritional and ethnic practices and this could also be the contributing
cause for variation in the co-existence of ESBL and MBL. Use of different types of
phenotypic methods for the detection of ESBL and MBL by different researchers
due to the lack of CLSI guidelines could be another possible reason [25]. As a
result of inappropriate use of extended spectrum cephalosporins, variation in
prevalence of various β-lactamases in seen within the same hospital. [26] The
increased incidence and prevalence of the MBL and the ESBL producing isolates
is an indication of more and more isolates acquiring the resistance mechanisms,
thus causing antimicrobial treatment to be ineffective.
Due to this treatment failure caused by production of multiple β- lactamases by P.
aeruginosa, its occurrence has to be looks up as a serious issue and needs urgent
actions to be taken to prevent and control the spread of such resistant strains.
Conclusion
Considering the magnitude of the issue, need to understand the
requirement/importance and to carry out screening tests for detection of not only
individual occurrence of different beta lactamases but also their co-existence in
the same organism has to be made a mandatory routine in all microbiology
laboratories.
The limitation of our study was molecular analysis and characterization of βlactamases were not done due to financial constrains.
Application of research
It is necessary to implement screening tests for detection of ESBL and MBL as a
routine microbiological laboratory investigation.
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Abstract
Use of ultraviolet radiation for purification of drinking water is a known method since many years. This
technology is very convenient and effective, as it doesn’t alter the taste of water neither requires the need
of adding chemicals into the water. Ultraviolet wavelength ranges from 250-260nm.The optimum
microbial killing efficiency (germicidal effect) of UV radiation is seen at 254 nm wave lengths, hence
selection of appropriate UV wavelength is very important. The main aim of the study was to develop a
cost effective technology for the treatment of drinking water suitable for rural population.
In this study, an UV water treatment unit was developed to treat the drinking water to kill all the microorganisms present in it, thus making the water sample free from disease causing pathogenic organisms.
This ultraviolet chamber consisted of ultraviolet light, water storage tank and tap. The main advantage
of this UV treatment unit is its low cost and easy handling.
The batch experiments were carried out for water sample of 5litres, 10 litres 15 litres and 20 litres. The
destruction time of these were 660, 780, 1020 and 1200 seconds respectively. The dosage of ultraviolet
radiation required to kill all the pathogenic bacteria in the water sample was calculated as 0.3432,
0.4056, 0.5304, 0.624 W/cm2respectively. From this study, it was concluded that fabricated UV treatment
chamber is economical and affordable for use by the rural population.
Keywords: Ultravioletradiation, UV germicidal effect, Drinking water treatment.
Introduction
70 % of Indian population live in rural areas with
29% of them below poverty line. Due to which the
concept of safe drinking water assumes greater
significance in countries like India where people
lack the availability of even the bare minimum
infrastructure. These rural people face difficulty in
availability of pure drinking water in day to day

life. Safe drinking water remains inaccessible to
about 1100 million people in the world (Gadgil
1998). Accessibility to safe drinking water is
thereby required to reduce the burden of
waterborne diseases. Safe drinking water supply
was included in the ten targets, i.e., the
Millennium Development Goals (MDGs) to halve,
by 2015, the proportion of people without
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sustainable access to safe drinking water.1
Drinking water is directly related to the health and
quality of life for the rural residential. In rural
areas they use direct bore wells or well water or
lakes or pond as source for drinking without
purifying due to the high cost of purifying
equipment’s. Many of them are not even aware of
consequences of drinking unpurified water which
can lead to dreadful diseases like cholera.2,3
Most common cause for water contamination poor
sanitation facilities in rural areas. Water
contamination is mainly due contaminants of
industries/ sewage/human waste/animal waste/
slaughter wastes being let into them.
Presently there are numerous available methods to
make water portable, like use of chlorine,
chloramines and ozone or chlorine dioxide. But all
of these methods alter the taste, odour and
physical appearance of water, thus making it
difficult for consumption. UV radiation for
disinfection is of growing interest in the water
industry. Use of UV radiation for water treatment
has the advantage of not requiring addition of any
chemicals, and also it doesn’t cause any change in
taste or odour of the water. UV devices are the
most effective when the water has already been
partially treated for sediments and organic
chemicals. Therefore UV disinfection devices are
often combined with other water treatment
devices like sediment filters and carbon filters.4
Though the germicidal properties of UV light
were discovered in 1887, its use for treatment of
drinking water was tried first in 1910 at Marselles,
France. Till 2006 there was just a single
commercial water purification device utilizing UV
light for disinfection. As of now, a few states have
created controls that enable frameworks to
disinfect their drinking water supplies with UV
light. UV research proceeds for raising more
devices incorporating UV innovation for its
proposed germicidal impact.5
UV disinfection is rapid and destroys the
microorganisms by damaging their DNA, thus
making them incapable of reproducing and
infecting. UV light has proved efficiency against
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pathogenic organisms, including those responsible
for cholera, polio, typhoid, hepatitis and many
other bacteria.6
Water borne diseases are very commonly seen in
Indian rural due to the lack of water treatment
facilities. Due to high cost and maintenance of
purification equipment’s, normal people cannot
afford them at home. The aim of this project was
to develop a cost effective water treatment system
which will help the rural and economical
backward population.
Materials and Methods
Analysis Materials: The chemical used were Mac
Conkeymedia (Hi Media).
Treatment Materials: Fabricated stainless steel
chamber fitted with ultraviolet bubs (Philips
Company) of 11W capacity, 254 nm and 8 inch
length was used.
Analytical tools: Autoclave (New bio science co)
is used to sterilise the glass bottles used for water
sample collection both before and after UV
treatment.
Study samples were collected from wells, in and
around the KLE Dr. MSSCET college campus.
Water samples were tested by Multiple Tube
Broth dilution method and MPN (Most probable
number) value was calculated for each sample
both before and after UV radiation treatment.
Those samples showing change in color/ gas
production/turbidity
were
inoculated
on
MacConkey agar plate followed by incubation at
370c for 18 hrs. After overnight incubation microorganisms were identified by their characteristic
growth biochemical reactions by standard
microbiological procedures.
UV chamber was made up of stainless steel of
thickness 3 mm and argon welding was used in
the preparation of the chamber. Two Ultraviolet
bulbs of 11W capacity, 254 nm and 8 inch length
were then fitted on the top side of the chamber.
Water sample was collected through the tap fitted
at the bottom of UV chamber after the treatment
as shown in figure 1.
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The sample above said procedure was repeated in
batches to study the effect of ultraviolet radiation
on micro-organisms using different parameters
like UV radiation exposure time and different
volumes of water subjected or treatment. 5litres,
10 litres, 15litres and 20litres were the volume of
water analyzed for effectiveness of UV treatment.1
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expressed in W/cm2 and exposure time in seconds
(s).
Table No.2 shows the MPN value against the
dosage of UV radiation used for treatment of 5
litres of water

Results and Discussion
Table 1 shows the MPN values after treating with
ultraviolet light with variation of time. Fig.3.1
shows the plot of MPN values at different time.
Table 3.1 showing the MPN valuesin relation with
duration of UV treatment.

2000
MPN

1500
MPN

MPN
MPN

1000

MPN

500
0

Graph 2 Dosage of UV radiation required for
treatment of 5litres of water sample.
From the above graph it is evident that highest
reduction of MPN value was at 0.2496 W/cm2.
And optimum dosage of UV radiation required for
the treatment of 5 liters of water sample is 0.3432
W/cm2.

Time

Graph-1 shows the MPN value with time
UV radiation dose is defined as the measurement
of the energy per unit area that falls upon a
surface. UV dose is the product of UV intensity
(I) and exposure time (t). Intensity is usually
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Table No 3 shows the MPN value against the
dosage of UV radiation used for treatment of 10
litres of water sample.
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From the above graph it is evident that the
optimum dosage of UV radiation required for the
treatment of 15 liters of water sample is
0.5304W/cm2.
Table No.5 shows the MPN value against the
dosage of UV radiation used for treatment of 20
litres of water sample.

Graph-3 Dosage of UV radiation required for
treatment of 10 litres of water sample
From the above graph it is evident that the
optimum dosage of UV radiation required for the
treatment of 10 liters of water sample is 0.4056
W/cm2.
Table No. 4 shows the MPN value against the
dosage of UV radiation used for treatment of 15
litres of water sample.
Graph 5 Dosage of UV radiation required
treatment of 20 litres of water sample
From the above graph it is evident that
optimum dosage of UV radiation required for
treatment of 20 liters of water sample
0.624W/cm2.

Graph 4 Dosage of UV radiation required for
treatment of 15 litres of water sample

for
the
the
is

Conclusions
Ultraviolet disinfection is a very effective method
for disinfecting drinking water. UV chamber is
cost effective as well as easy to operate with no
change in colour/ odour/ taste. UV is effective not
only against wide range of disease causing
bacteria, but also against parasites like
Cryptosporidium and giardia and viruses.

Savita.D.Karaganvi et al JMSCR Volume 05 Issue 11 November 2017

Page 31026

JMSCR Vol||05||Issue||11||Page 31023-31027||November

2017

Overall effectiveness of UV radiation depends
upon the preliminary treatment of water. Time
required for UV radiation to kill the in 5 litres of
water was found to be 600 seconds. Similarly 720
sec, 960 sec and 1140 seconds were required to
treat 10, 15 and 20 litres of water respectively.
The strength of UV radiation required to disinfect
5l litres of water was 0.3432W/cm2. Similarly for
10, 15 and 20 litres were found to be 0.4056,
0.5304 and 0.624 W/cm2 respectively.
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Abstract
Pseudomonas aeruginosa is one of the most common opportunistic nosocomial pathogens, which causes a
wide spectrum of infections and leads to increased mortality and morbidity. Due to indiscriminate use of
antibiotics, significant changes in microbial genetic ecology is seen and this has led to the spread of
multidrug resistance globally. The present study was undertaken to detect the extended spectrum β
lactamases (ESBL) in Pseudomonas aeruginosa isolated from pus samples and to evaluate their
susceptibility patterns. A total of 90 isolates of P.aeruginosa were analyzed to study their sensitivity patterns.
The presence of the ESBL enzyme was detected by the phenotypic test-Double Disc synergy test. Out of 90
isolates of P.aeruginosa, 20(73.3%) were ESBL producers (of the 30 P.aeruginosa resistant to cetazidime).
All the ESBL producing isolates were sensitive to Imipenem which is a carbapenem and is the drug of choice
for treating infections caused by ESBL producing P.aeruginosa. Thus, we recommend a routine surveillance
on antibiotic resistance in all hospitals so that control measures can be taken to prevent the spread of these
strains in the hospitals at a very early stage itself.
Keywords: Pseudomonas aeruginosa, ESBL, Imipenem, DDST.
Introduction
P. aeruginosa is a physiologically versatile
microorganism possessing the capability to
flourish as a saprophyte in multiple environments
like sinks, drains, respirators, humidifiers and
disinfectant solutions. Pseudomonas aeruginosa is
the most common opportunistic pathogen with
innate resistance to many antibiotics and
disinfectants.
Apart from its innate resistance, acquired
resistance is seen in P.aeruginosa which is due to

plasmids. Plasmid-mediated resistance is known
to be due to indiscriminate antibiotic use, which
has led to modifications in the preexisting
enzymes in the microorganism.1A large number of
enzymes are known to be responsible for
resistance in organisms and Extended‑spectrum
beta‑lactamases (ESBLs) being one of the most
important of them. ESBL are the enzymes that
mediate
resistance
to
third
generation
cephalosporin’s as well as monobactams.2
Generally, ESBLs are a group of β-lactamases that
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hydrolyzepenicillin’s
and
cephalosporin’s,
including oxyimino-β-lactams (third- and fourthgeneration of cephalosporins) and aztreonam.
These ESBL enzymes are known to be inhibited
by β-lactamase inhibitors, such as clavulanic acid,
sulbactam and tazobactam.3Genes SHV-2a and
TEM-42 are found to be responsible genes for
ESBL production in P. aeruginosa.4,5Clinical
Laboratory Standards Institute (CLSI) guidelines
doesn’t describe any method for the detection of
ESBL in P.aeruginosa.6Hence the present study
was taken up for the detection of ESBL producers
in P. aeruginosa isolates from pus samples and to
know the antibiotic sensitivity of these positive
isolates.
Material and Methods
A total of 1000 pus samples were screened in one
year which were received at the Department of
Microbiology, J. N. Medical College, KLE
university, from hospitalized patients of K.L.E.’S
DR. Prabhakar Kore’s Charitable Hospital and
MRC, Belagavi were processed. Only those
isolates of P. aeruginosa which were obtained
from pus samples as pure cultures and
predominant growth were included in the study.
Using Kirby Bauer disc diffusion method,
sensitivity of the isolates to any one of the thirdgeneration
cephalosporins
(ceftazidime,
cefotaxime, ceftriaxone, 30 µg each) was
determined using P. aeruginosa ATCC 27853 as
control strain. Results were interpreted according
to the CLSI guidelines, which suggest a diameter
of inhibition zone ≥22 mm for ceftazidime, ≥27
mm for cefotaxime and ≥25 mm for ceftriaxone as
susceptible.7 Only those isolates showing
resistance to third generation cephalosporins were
tested for ESBL production - Double Disc synergy
test (DDST).8
Mueller Hinton agar (MHA, Hi-Media) was
prepared by inoculating with standard inoculum
(0.5 McFarland) of the test organism to form a
lawn culture. 30mcg disc of each third generation
cephalosporin antibiotics: Cefotaxime, Ceftriazone and Ceftazidime, are placed on MHA at

2017

distance of 15mm center to center from
Augmentin disc (Amoxicillin/Clavulanic acid20mcg/10mcg) followed by incubation for
overnight at 37oC.
Increase in the inhibition zone of any one of the
three third generation antibiotic disc towards
augment disc was considered as an ESBL
producer. Increase in zone size occurs because the
clavulanic acid present in the amoxyclav disc
inactivates the ESBL produced by the test
organism.
Results
Out of 1000 pus sample screened, 90 P.
aeruginosa isolates were isolated. Of the 90
P.aeruginosa isolates, 50(55.5%) were sensitive to
ceftazidime and 30(33.33%) were resistant. Of the
30 P.aeruginosa resistant to ceftazidime, DDST
detected 20(73.3%) of ESBL producers. All the
20(100%) ESBL producing P. aeruginosa were
sensitivity to Imipenem.
The antibiotic sensitivity pattern of all the ESBL
and Non-ESBL producing P.aeruginosa are
depicted in table no.1
Table no.1: Antibiotic sensitivity pattern of all
the ESBL and Non-ESBL producing P.aeruginosa
Antibiotics

ESBL (n=20)
% resistant

Non ESBL (n=90)
% resistant

Ceftazidime

100

32.6

Ampicillin

40.41

78.2

Ofloxacin

30.12

10

Piperacillin

58.24

20.3

Piperacillin +
Tazobactam

40.52

22.5

Cotrimoxazole

66.7

40.41

Tetracycline

45.34

42.3

Ciprofloxacin

60.16

20.2

Gentamicin

55.4

35.15

Amikacin

20.2

79.4

Imipenem

0

20
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Discussion
In the recent years ESBL producing Pseudomonas
aeruginosa had created a significant problem in
treatment, mainly after being detected to be
responsible for various nosocomial infections.
Their control and prevention of spread is also a
major challenge in the present scenario as there
are a very limited treatment options for these
organisms available.3The prevalence of ESBL
producing organisms varies from different
continents, countries and also between the
different
wards
of
the
same
3,9,10,11,12,13,14,15,16
hospitals.
Study done by Das.A et al in New Delhi; showed
that, the prevalence rates of ESBL producing
organisms varies between different institutions
from 28 to 84%.17
In our study 73.3% is the prevalence rate of ESBL
producing P.aeruginosa detected by DDST
method, when compared with the prevalence of
34.03% in a study done by Hansotia.JB et al in
Nagpur and Jarlier V et al.18,19
The sensitivity of DDST in the detection of ESBL
producer varies in different studies from 79%,
87% and 3%.20,21,22
This detection rates of ESBL producer by DDST
was found to be affected by a number of factors
like precise placement of the disc, use of
appropriate storage temperature forclavulanate
containing disc and use of a known strain of
ESBL producer as control while performing the
test each time.18,21,23
33.3% of the P.aeruginosastrains though were
resistant to cetazidime did not show positive
results in DDST for ESBL production. The
possible reason for this could be the inability of
the DDST to detect the strains of P.aeruginosa
producing chromosomal cephalosporinases, as
explained by Moland.ES et al.23
In our study the use of cetazidime for segregation
of ESBL producing P.aeruginosa so as to carry out
DDST on those resistant strains, was more
effective than the other third generation
cephalosporins. This finding is in ordinance with
the observation done by Cormican MG et al in

2017

their study.21 In contrast to this Coudron PE et al;
and Datta P et al; in their study found that
ceftriaxone followed by cefotaxime and lastly
ceftazidime detected the maximum ESBL
producing organisms.24,25
In our study it was noted that all the ESBL
producers were 100% sensitivity to imipenem,
which is in accordance with findings of other
studies.26,27,28 Majority of the ESBL producers
showed a comparatively good sensitivity to
amikacin followed by pipracillin+tazobactam, and
this pattern of sensitivity is same as seen in a
study done in Bangladesh by Begum S et al; and
Farzana R in Bangladesh.27,28The probable reason
for this type of low resistance at amikacin and
piperacillin+ tazobactam could be due to lesser
use of these antibiotics in our hospital for
empirical treatment. So these two drugs may be
considered as an alternative drug in the treatment
of ESBL producing P.aeruginosa causing
infections. As observed in the table no.1 that
ESBL producer are resistant to most of the drugs,
we are left with very limited antibiotic choice for
their treatment. Hence, early detection and
appropriate antibiotic therapy remains the main
priority in controlling the development and spread
of ESBL producing organisms.
The main limitation of our study was that we
could not carryout advanced molecular methods
for the confirmation of ESBL producers, due to
lack of infrastructure.
Conclusion
To sum up, the prevalence of ESBL producing
P.aeruginosa was found to be 73.3% in the pus
samples received from our hospital which cannot
be ignored. Since ESBL producers can be easily
detected by tests like DDST, we recommend their
use routinely as a screening tests in all
microbiology units, to prevent the dissemination
of ESBL producing organisms.
Source of Support/finance: Nil
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Successful Percutaneous Intervention
for Chronic Total Occlusion of Left
Subclavian Artery
Abstract
Introduction: Subclavian artery stenosis is most commonly caused by
atherosclerotic disease. Surgical treatment is associated with high morbidity and
mortality. Intervention is generally reserved for the management of symptomatic
patients who present with upper limb ischemia, Vertebrobasilar symptoms and
subclavian steal syndrome. Endovascular stenting is preferred over surgery
because of high success rate, less invasive and minimal complications.
Case report: Here we report a case of 56-year-old female patient with history
of hypertension and diabetes presented with dizziness, vertigo and left arm
claudication with use of her left upper extremity since last six months. She was
diagnosed as a case of subclavian steal syndrome.
Treatment: Patient underwent successful Percutaneous Transluminal Angioplasty
(PTA) of the left subclavian artery with marked improvement of symptoms at
follow-up. Patient was monitored with Duplex ultrasound of left subclavian artery,
measurement of BP and examination of pulse at each visit.
Conclusion: PTA is an effective and safe with high success rate, less invasive
and minimal complications when compared to surgery for the treatment of
symptomatic subclavian artery stenosis. However, regular clinical and duplex
ultrasound assessment of subclavian artery is necessary after angioplasty for
monitoring restenosis.
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Introduction

success rate, less invasive and minimal complications. Here
we report a case of 56-year-old female patient presented with
subclavian steal syndrome that we successfully treated with
percutaneous transluminal angioplasty (PTA).

Subclavian artery stenosis is most commonly caused by
atherosclerotic disease. Stenosis typically occurs in the first part
of the subclavian artery proximal to the origin of the vertebral
artery extending from the ostium to the origin of the vertebral
artery. The incidence of left subclavian artery stenosis is far
higher than that of right subclavian artery stenosis.

Case Report

Intervention is generally reserved for the management of
symptomatic patients who present with upper limb ischemia,
Vertebrobasilar symptoms and subclavian steal syndrome.
Endovascular stenting is preferred over surgery because of high

Physical examination

A 56-year-old female patient with history of hypertension
and diabetes presented with dizziness, vertigo and left arm
claudication with use of her left upper extremity since last six
months.

Inability to measure BP on left arm with absent left radial pulse
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and right upper limb BP was 160/80 mmHg. There were no signs
of ischemia in left upper extremity.

Investigations
Electrocardiogram showed sinus rhythm with no ST-T changes,
transthoracic echocardiography revealed good biventricular
function with type 1 diastolic dysfunction. Coronary angiography
showed mild single vessel disease. Aortic arch angiography and
selective left subclavian angiography revealed total occlusion of
left ostio-proximal subclavian artery (Figure 1).

Procedure
The procedure was performed under local anaesthesia. The
right femoral artery and left brachial artery were accessed
percutaneously with 8F and 6F introducer sheaths, respectively.
A preprocedural loading dose of Aspirin 325 mg and 600 mg
of clopidogrel was given. Intravenous heparin 100 IU/kg and
antibiotic were given.
Ostia of left subclavian artery was engaged by using JR 7F guiding
catheter. Check angio showed total occlusion. A 6F shuttle
sheath was used to cannulate the vessel and placed distal to
the occlusion. The lesion was crossed retrogradely using 0.014
× 190 cm cross-it 200 and placed in proximal descending aorta
(Figure 2A). Lesion was predilated using 3.5 × 15 mm balloon at
8 atm pressure (Figure 2B). Check angiogram through JR guiding
catheter established good antegrade flow with no dissection
(Figure 2C). Using another 0.014 × 180 cm BMW wire crossed the
lesion antegradely and the cross-it 200 wire removed (Figure 2D).
An 8 × 32 mm INVATEC scuba stent was deployed across ostioproximal subclavian artery (Figure 2E) with a good angiographic
result (Figure 2F).
Post procedure course was uneventful. The patient was
discharged after three days with Aspirin 150 mg OD, Clopidogrel
75 mg BD and Rosuvastatin 20 mg OD.

Follow-up
Patient was followed up at 1, 3, 6 months and one year. Patient
reported marked improvement of symptoms. At each visit,
patient was monitored with Duplex ultrasound of left subclavian
artery, measurement of BP and examination of pulse.

Figure 2 (A) Lesion crossed retrogradely (B) Predilatation of
lesion (C) Good antegrade flow (D) BMW wire crossed
antegradely (E) Stent Placement and (F) Final result.

Discussion
Atherosclerosis is the most common cause of subclavian
stenosis and, thus, steal syndromes, irrespective of the clinical
manifestation [1-3]. However, other causes include large artery
vasculitis, thoracic outlet syndrome, and stenosis after surgical
repair of coarctation of aorta or tetralogy of Fallot.
The presence of subclavian stenosis is associated with increased
total mortality (hazard ratio, 1.40) and cardiovascular disease
mortality (hazard ratio, 1.57) [2] and with an increased risk of
cerebrovascular ischemic events related to progressive carotid
stenosis and compromised collateral pathways. Thus, subclavian
artery stenosis is a cardiovascular risk marker and requires
aggressive secondary prevention.
Even asymptomatic subclavian artery stenosis is associated with
increased risk of morbidity and mortality related to underlying
atherosclerotic disease burden in other vascular beds [2-4].

Figure 1 Aortic arch angiography showing (A) selective left
subclavian artery (B) and total occlusion (arrow) of
left ostio-proximal subclavian artery.

2

Symptomatic patients with proximal subclavian artery occlusive
disease can be successfully treated either surgically or
percutaneously [5,6–12].
This article is available in: http://interventional-cardiology.imedpub.com/
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First case report of subclavian angioplasty was done by Bachman
and Kim in 1980 [13]. After this report, percutaneous intervention
of subclavian disease has grown persistently, becoming the
mainstay of therapy. Balloon angioplasty and stenting can be
performed when stenting is unlikely to compromise the vertebral
circulation. Technical success of the percutaneous approach
can be achieved in >90%, with 5-year patency rates of 85%
[12]. Complications during subclavian artery intervention are
stroke (<1%), dissection, access site complications (0% to 5%)
like hematoma formation, thrombosis and pseudoaneurysm
formation.
The major long-term risk of subclavian artery intervention is
restenosis. Stenting appears to have significantly reduced the
rate of restenosis, from 15% to 20% with angioplasty to 0% to
10%. The treatment for restenosis will depend on its etiology.
Failure to cover the ostium or inadequate stent expansion may
be treated with repeat angioplasty and, sometimes, re-stenting.
Alternatively, surgical revascularization using an extra thoracic

Ochoa VM, Yeghiazarians Y (2011) Subclavian artery stenosis: A
review for the vascular medicine practitioner. Vasc Med 16: 29-34.

2

Aboyans V, Kamineni A, Allison MA, McDermott MM, Crouse JR, et
al. (2010) The epidemiology of subclavian stenosis and its association
with markers of subclinical atherosclerosis: The Multi- Ethnic Study
of Atherosclerosis (MESA). Atherosclerosis 211: 266-270.
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approach (carotid–subclavian, axillo-axillary) is a reasonable
option in a symptomatic patient who is an operative candidate.

Conclusion
PTA is an effective and safe with high success rate, less invasive
and minimal complications when compared to surgery for the
treatment of symptomatic subclavian artery stenosis. However,
regular clinical and duplex ultrasound assessment of subclavian
artery is necessary after angioplasty for monitoring restenosis.
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Cutaneous Markers of Spinal Dysraphism: A Cross Sectional Study
Abstract

Background: Spinal dysraphism is a rare condition where there are many cutaneous markers
which will help a dermatologist to arrive at early diagnosis and prevent complications. Aims and
Objectives: The aim and objectives of this are to study the various cutaneous marker of spinal
dysraphism in neonatal period and its importance of recognizing early to plan for further management.
Materials and Methods: Neonates were examined for cutaneous signs of spinal dysraphism in
the first 4 weeks of life. Both occult and open spinal dysraphism clinical features were recorded.
Detail history was recorded with respect to age of the mother, parity, consanguinity, and folic acid
supplementation. Diagnosis was made clinically. Biopsy is not done as it may introduce infection
into spinal canal. Results: A total of 1000 neonates were examined, out of which cutaneous signs
of spinal dysraphism were seen in 135 (13.5%) newborns. Sacral dimple was most common seen in
128 (12.8%) neonates, meningomyelocele in 5 (0.5%), dermoid cyst in 1 (0.1%) and acrochordons
in 1 (0.1%) neonate. Conclusion: Dermatologist should be aware of the cutaneous marker of spinal
dysraphism. Although dermatologist has a less role in the management of spinal dysraphism, their
early diagnosis will help in the further management and prevent orthopedic, vertebral, and urological
complications.

Farhana Tahseen
Taj
Department of Dermatology,
JNMC Medical College,
KLE University, Belgaum,
Karnataka, India

Keywords: Faun tail, meningomyelocele, spinal dysraphism

Introduction
Spinal dysraphism refers to a spectrum
of congenital anomalies characterized
by an incomplete fusion of the midline
mesenchymal, bony, or neural elements
of the spine. The incidence of spinal
dysraphism is 2.4/1000 live births.[1] In the
Indian literature, the first report of Faun
tail nevus as cutaneous marker of spinal
dysraphism was reported by Basak et al.[2]
in 1989 and Dhar[3] in 1994. The small,
often, occult anomalies, such as tethered
cord, may be asymptomatic until later in life.
Cutaneous lesions may be the first clue to
these underlying defects. Knowledge of these
skin findings allows health‑care provider to
determine the necessity of further evaluation
and imaging to rule out dysraphism.
The cutaneous markers that are most likely
to signal the presence of underlying occult
spinal dysraphism include hypertrichosis,
large dimples, true or pseudo tails, lipomas,
hemangiomas, absence of skin, and cystic
or sinus tract lesions. They are typically
found in the midline lumbosacral region but
may be found anywhere along the vertebral
column.
Thisisanopenaccessjournal,andarticlesaredistributedundertheterms
of the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0
License, which allows others to remix, tweak, and build upon the work
non‑commercially, as long as appropriate credit is given and the new
creations are licensed under the identical terms.
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A combination of 2 or more congenital
midline skin lesions is the strongest marker
for occult spinal dysraphism. A thorough
history and physical examination should
be performed because it may provide
valuable additional insight. A careful
examination of the urogenital system
and rectum may reveal abnormalities
associated with incomplete closure. The
entire vertebrae should be visualized and
palpated. Three radiologic modalities are
used for the preoperative diagnosis of
dysraphism.[4] The most sensitive study is
magnetic resonance imaging. Sonography
is an excellent, noninvasive alternative
in infants <6 months of age. Computed
tomography (CT) scanning may also be
necessary, especially in the nasal region
[Table 1].

Materials and Methods
Source of data
A 3‑year hospital based, cross‑sectional,
and prospective study was conducted in the
Department of Dermatology, Venereology
and Leprosy, BLDE University, Shri B.
M. Patil Medical College, Bijapur. One
thousand neonates who delivered in the
Department of Obstetrics and Gynaecology
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of the same institution were surveyed for the presence of
cutaneous signs of spinal dysraphism.

Ethical clearance ‑ The study was approved by the Ethical
committee and Institutional Review Board.

Method of collection of data

Discussion

Inclusion criteria

Spinal dysraphism results from defective closure of
caudal neural tube at the end of 4 weeks of gestation. It
results from maldevelopmemt of ectoderm, mesoderm,
and neuroectodermal tissues. Spinal dysraphism is
categorized into occult spinal dysraphism and open spinal
dysraphism.[5] Spina bifida occulta is a synonym used for
spinal dysraphism; however, it results from defective fusion
of posterior spinal bony elements. Word spinal dysraphism
was coined by W B Leichenstein in 1940.[6]

Neonates within first 4 weeks of life irrespective of
gestational age, sex, and mode of delivery were included
in the study.
Exclusion criteria
Neonates kept under neonatal intensive care unit were
excluded from the study.
Procedure
Detailed history was recorded, especially age of the
mother, parity of mother, history of consanguinity, mode of
delivery, and history of maternal illness during pregnancy.
The neonates were examined thoroughly in daylight and
findings were recorded. The sex, birth weight, and age
at the time of examination were noted in each case. In
all instances, diagnosis of disorder was based on clinical
impression.

Results
Cutaneous signs of spinal dysraphism were seen in
135 (13.5%) newborns. As shown in Table 2 and Figure 1,
sacral dimple was most common seen in 128 (12.8%) neonates,
meningomyelocele in 5 (0.5%), dermoid cyst in 1 (0.1%), and
acrochordons in 1 (0.1%) neonate.
Statistical analysis
The observations pertaining to parameters under study
among the newborn babies are expressed in percentage.
Table 1: Cutaneous lesions associated with spinal
dysraphism

High index of suspicion
Hypertrichosis
Dimple (large and >2.5 cm from
the anal verge)
Acrochordons (true/pseudo tails)
Lipomas
Hemangiomas

Low index of suspicion
Telangiectasia
Capillary
malfomation (PWS)
Hyperpigmentation
Melanocytic nevus
Sacral dimple (<2.5 cm
from anal verge)

Aplasia cutis or scar
PWS ‑ Port wine stain

Table 2: Cutaneous signs of spinal dysraphism in
neonates

Cutaneous signs
Sacral dimple
Meningomyelocele
Acrochordons
Dermoid cyst
216

Total (%)
128 (12.8)
5 (0.5)
1 (0.1)
1 (0.1)

Spinal cord development can be categorized into three
stages.[7] First stage is gastrulation stage where there is
formation of ectoderm, mesoderm, and endoderm. The second
stage is neurulation stage (3–4 weeks) where in notochord and
overlying ectoderm interact to form neural plate. The third
stage is secondary neurulation stage (5–6 weeks), secondary
neural tube is formed by caudal cell mass. Any defect in the
process of development of spinal cord gives rise to spinal
dysraphism (open/closed). Disorder of gastrulation leads to
split spinal cord, spilt cord malformations diastematomyelia,
diplomyelia. Disorder of primal neurulation leads to
myelocele, myelomeningocele, dermal sinus tract, spinal
lipoma, and lipomyelocele. Disorder of secondary neurulation
leads to complex syndrome associated with hindgut and lower
urinary tract anomalies. These syndromes are designated as
vertebral anomalies, anal imperforation, tracheoesophageal
fistula, renal/radial anomalies (VATER), omphalocele, clocal
exstrophy, imperforate anus, and spinal anomalies (OEIS)
syndrome.
Spinal dysraphism can be of four types (1) A simple
incomplete fusion of the elements, for examples, spina
bifida. (2) A failure of separation of germinal layer, for
example, sacral dimple. (3) Abnormal growth of cell nests
of one germinal layer remain among cells of another, for
example, dermoid or epidermoid cyst. (4) Disturbance in
the growth of normal tissue leading to the formation of
intraspinal or intramedullary lesion, for example, lipoma.
In open spinal dysraphism, there is defect in overlying
skin and the underlying neural tissues are exposed. In
closed spinal dysraphism, the overlying skin is intact open
spinal dysraphism includes myelomeningocele, myelocele,
hemimyelomeningocele, and hemimyelocele. Closed spinal
dysraphism is classified further based on the presence or
absence of subcutaneous mass.[5] Closed spinal dysraphism
with subcutaneous mass are lipomas with dural defect such
as lipomyeloceles, lipomyelomeningoceles, meningocele,
terminal myelocystocele, and myelocystocele. Closed
spinal dysraphism without subcutaneous mass are intradural
lipomas, filar lipoma, tight filum terminale, persistent
terminal ventricle, dermal sinus, dorsal enteric fistula,
neuroenteric cyst, and diastematomyelia.
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Figure 1: Cutaneous signs if spinal dysraphism in neonates
Figure 2: Meningocele over lower back

Figure 3: Dermoid cyst over lumbar spine
Figure 4: Silky down hair over gluteal cleft

Figure 5: Lipoma over lower back

In this study, we examined the neonates at birth to detect
the earliest sign of spinal dysraphism. The most common
cutaneous sign seen was sacral dimple followed by
meningomyelocele [Figure 2]. A newborn or early infancy
with occult spinal dysraphism will have perfectly normal
neurologic examination. At that time, the function of the
spinal cord may not be impaired, but as the child grows,
a dysraphic lesion will begin to have an effect, either by
preventing the spinal cord from “ascending” within the
vertebral canal or by pressure from the increasing size of

Figure 6: Sacrococcygeal teratoma

some abnormal tissue such as a lipoma. This results in a
gradual interference with conduction of spinal cord or its
nerve roots, so that according to the site of the lesion; there
will be a gradual loss of sensation and a slowly developing
weakness of muscles.
In this study, cutaneous signs of spinal dysraphism were
seen in 135 (13.5%) neonates. Sacral dimple was seen
in 128 (12.8%) neonates. The prevalence is higher than
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that of American neonates (1.4%).[8] However, further
investigations were not done for the definitive diagnosis of
spinal dysraphism. Meningomyelocele was seen in 5 (0.5%)
neonates. None of these neonates showed any signs of
neurological deficit except one neonate who was unable to
move his limbs. However, it is considered that sacral dimple
is a poor marker for spinal dysraphism. The most common
site of spinal dysraphism is lumbosacral region (90%)
followed by thoracic (6%–8%) and lumbar (2%–4%).
The risk factors for spinal dysraphism include folic acid
deficiency, low socioeconomic status, multiple pregnancies,
maternal diabetes, and antiepileptics during pregnancy.[6]
Many cutaneous lesions associated with occult spinal
dysraphism have been reported. A combination of two
or more congenital midline skin lesions constitutes the
strongest marker of occult spinal dysraphism. Simple
dimple defined as small dimple ≤5 mm in diameter
≤2.5 cm or closer to the anus and localized just above
the gluteal furrows. Atypical dimple defined as large
≥5 mm high on back ≥2.5 cm from the anus.[9] A few
isolated lesions are clearly associated with occult spinal
dysraphism: lipomas, dermal sinus, and faun tails. Sacral
dimples alone are considered as poor marker of spinal
dysraphism. Atypical dimples in combination with other
lesion are a highly suspicious of occult spinal dysraphism.
In a study conducted by Bajpai et al.,[10] the most common
cutaneous sign was lipoma followed by dermal sinus with
the age group between 2 months to 7 years. In our study,
the common cutaneous sign of occult spinal dysraphism
was sacral dimple. In a study by Tavafoghi et al., cutaneous
signs of occult spinal dysraphism was more common in
females.[11]
Cutaneous markers are reported to be present in 50%–80%
of patients.[12] Skin dimples are seen with a frequency
ranging from 4% to 23%. Atypical dimples with other
cutaneous lesions the possibility of spinal dysraphism
raises to 40%. Dermal sinus tracts are often associated
with dermoid or epidermoid cysts [Figure 3]. Large lesions
may cause neurological defect. Aplasia cutis congenital
is a scar‑like defect over the spinal column and can be
associated with other cutaneous markers.
A hairy patch can present as “silky down or faun tail
[Figure 4].”[12] Silky down is represented by tuft of hair with
a texture of fine, soft nonterminal, or lanugo hair. A faun
tail is rare and is a wide often triangular or lozenge‑shaped
patch of coarse hair. Mild hypertrichosis on the back,
lumbar region is a common finding in some ethnic groups
such as Middle Eastern countries [Figure 5]. Congenital
lipomas are soft swelling consists of mass of adipose
tissue, the overlying skin may be normal in appearance
or may show dimpling, abnormal hair, or a vascular
lesion. They may be associated with meningocele and
lipomyelomeningocele. Intraspinal lipomas are a marker
of tethered cord. Sacrroccocygeal teratoma [Figure 6] is
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the unusal manifestation of spinal dysraphism seen in our
study.
Human tails are caudal appendages found in the
sacrococcygeal and lumbar region. True tail (vestigial
tails) or pseudotails are associated with spinal dysraphism.
Vascular lesions such as sacral hemangioma larger than
4 cm overlying on the midline or with central scar‑like
lesion are associated with spinal dysraphism. Capillary
malformations are usually not associated with spinal
dysraphism.
Complications of spinal dysraphism include vertebral,
orthopedic, neurological, and urological complications. In
children with occult spinal dysraphism.[13‑15] The presence
of following symptoms can suggest the presence of tethered
cord syndrome (TCS). These include cutaneous lesions
associated with occult spinal dysraphism (59%), neurogenic
bladder (18%), lower extremity weakness, numbness or
spasticity (12%), leg or foot discrepancy (6%), foot and
spinal deformity, and nondermatomal leg/back pain (6%).
Significant cutaneous lesions can be seen in up to 3%
of general population, in patients with ocular surface
disease (OSD) the incidence approaches 80%. Urological
complications include urinary incontinence, urinary
urgency, increased urinary frequency, and recurrent urinary
tract infections.
Orthopedic anomalies seen in 90% of patient with Tethered
Cord Syndrome (TCS). Foot deformities, limb length
discrepancy, gluteal asymmetry, kyphosis, or scoliosis seen
in 25% of children.
Vertebral anomalies include bifid vertebra, laminar defects,
hemivertebrae, and sacral agenesis/apasia. Neurological
complications: upper and lower motor neuron loss, feet
and perineal sensory loss, back and leg pain, delayed
ambulation, and gait difficulty.
Syndromes associated with occult spinal dysraphism/TCS
are the following.[16] The incidence of OSD ranges from
15% with imperforate anus to 60% with vertebral anomalies,
anal atresia, cardiac anomalies, tracheoesophageal
fistula, renal and limb anomalies (VACTERL) syndrome,
OEIS syndrome, VATER syndrome, and Miller–Dieker
syndrome‑lissencephalic condition. An association between
Chiari 1 malformation and TCS has been reported.
Investigations to diagnose spinal dysraphism require
skill to detect skeletal and spinal abnormalities. Fetal
ultrasound helps to detect spinal abnormalities, and even
maternal serum alphafeto protein in a pregnant woman
helps in detecting neural tube defects. It should be done by
12.22 and 32 weeks.[17] Bone abnormalities can be detected
by plain radiographs. Biopsy is hazardous because of
introduction of infection into the spinal cord.[12]
Ultrasonography can detect physiological movement
of spinal cord and help to distinguish normal from
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pathological findings.[18] The contents of spinal canal are
best visualized by ultrasound in first 3 months of life.
Ultrasound is ideal for infants because there is no need
for radiation or sedation. It is also reported to have 96%
sensitivity and 96% specificity. ultrasound is limited by
operator abilities and often difficult to interpret. In addition,
its use is restricted to infants 4–6 months old because spine
ossification reduces the reliability of ultrasound findings.
It can, however, function as a screening tool. If ultrasound
results are normal in the setting of sacral dimples or isolated
strawberry hemangioma, then the probability of TCS is
relatively low and magnetic resonance imaging (MRI)
studies can be postponed.
MRI helps in assessing occult spinal dysraphism.[7] MRI
enables the visualization of vertebral levels, conus position,
presence of fat/thickening/syrinx. MRI also provides more
information than myelography or CT in defining spinal
cord anatomy. CT myelography is required for complex
abnormalities.
The management of spinal dysraphism requires
multidisciplinary
approach
with
orthopedicians,
neurologists, pediatrician, and urologists working
together to prevent any future complications the child
may have during his/her developmental phase. Removal
of lesion associated with spinal dysraphism without a
previous diagnostic evaluation is contraindicated. We as
a dermatologist can help diagnose spinal dysraphism at
an early stage by finding the cutaneous marker of spinal
dysraphism [Table 1]. The early diagnosis will help for
timely intervention before any complications has occurred.
Prognosis of spinal dysraphism depends on specific
pathology and clinical severity at the time of presentation.

Conclusion
Spinal dysraphism can be prevented by regular
supplementation of folic acid during pregnancy. About
70%–80% of neural tube defects can be prevented by
regular folic acid supplementation. Antenatal screenings can
help in the early detection of open spinal dysraphism, but
occult spinal dysraphism remains undetected until delivery.
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Abstract

Background: Cerebrovascular accident (CVA) or stroke is defined as abrupt onset of a neurologic deficit that is
attributable to a focal vascular cause. CVA is divided into Ischemic and H
Hemorrhagic
emorrhagic stroke. Aims and Objectives: To
study lipid profile in non-diabetic
diabetic patients with cerebrovascular accidents at tertiary health care center.
center Methodology: All
non-diabetic
diabetic patients with features of stroke admitted to tertiary care hospital from De
December
cember 2013 to December 2015
were taken for the study. Data will be collected by means of case record form. All non-diabetic
non
patients of
cerebrovascular accidents were enrolled in this study. All the patients who fulfilled the inclusion criteria were enrolled
enrol in
this study Lipid profile after 8 hours of fasting, Serum total cholesterol, Serum triglyceride, Serum HDL, Serum LDL,
Serum VLDL was done. Result: The
he maximum number of patients 14 (28%) were found in 50-55
50
year age group and
minimum number of patients
nts 3 (6%) were found in age group 70-75year
75year and the extreme age group patients (>75year)
were found to be 5 (10%). Male: female sex distribution out of 50 patients; 33:17 which contributes 66% and 34% whole
population. 22% patients were having abnormal ST
STC,
C, 68% of the patients were having abnormal Triglycerides, 64%
patients were having abnormal LDL, 60 % of the patients were having abnormal HDL
HDL, 68% of the patients were having
abnormal VLDL. Conclusion: It can be concluded from our study that the most common
mon type lipid abnormality was
abnormal Triglycerides, abnormal VLDL, abnormal LDL in the patients so these parameters should be considered while
predicting the risk of stroke in any dyslipidemic patient.
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INTRODUCTION
Cerebrovascular accident (CVA) or stroke is defined as
abrupt onset of a neurologic deficit that is attributable to a
focal vascular cause. CVA is divided into Ischemic and
Hemorrhagic stroke. Cerebral ischemia is caused by a

reduction in a blood flow that last longer than several
seconds. If the cessation of flow lasts for more than a few
minutes, infarction or death of brain tissue results.1 CVA
is third most common cause of death in developed world
after Cancer and Ischemic Heart disease and it is the most
mo
common cause of physical disability. CVA is a common
medical emergency. The incidence is rising steeply in
many developing countries because of adoption of less
healthy life styles. CVA is third most common cause of
death after coronary artery disease and
a lung disease in
developing countries and it is most common cause of
morbidity.2 CVA is difficult to treat and the treatment is
still not effective. Prevention is the best option but ability
to forecast the stroke is challenging making the detailed
study of risk factors essential. The risk factors include
diabetes, hypertension, dyslipidaemia, older age, smoking
and other rare causes. There is good evidence that
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modification of risk factor will reduce the risk of CVA.
The relation between atherosclerosis and elevated serum
lipids is well established and aggressive treatment of
dyslipidemia decreases the risk of stroke. Recent studies
have shown that distribution of triglycerides and
cholesterol within major lipoprotein classes are of
importance for the development of atherosclerosis, which
is precursor of stroke. Elevated plasma concentration of
low density lipoproteins (LDL) and decreased high
density lipoproteins (HDL) concentration are associated
with an increased risk of atherosclerosis.3 The most
common type of stroke is ischemic stroke followed by
haemorrhagic stroke and lacunar infarcts and
dyslipidaemia is the established risk factor for all types of
strokes.4

Table 2: Sex wise distribution of patients
Sex
No of patients
Percent (%)
Male
33
66
Female
17
34
Total
50
100

Stroke in non diabetic patients having male: female sex
distribution out of 50 patients; 33:17 which contributes
66% and 34% whole population.
Table 3: Distribution of the patients as per the STC (Sr. Total
Cholesterol)
No. of patients (STC at onset)
Total
Male
female
Normal
24 (62%)
15 (38%)
39 (78%)
Abnormal
6 (55%)
5 (45%)
11 (22%)
Total
30
20
50

22% patients were having abnormal STC

MATERIAL AND METHODS
All non-diabetic patients with features of stroke admitted
to tertiary care hospital from December 2013 to
December 2015 were taken for the study. Data will be
collected by means of case record form. All non-diabetic
patients of cerebrovascular accidents were enrolled in this
study with informed consent and detailed patient
information were included into study while, Patients
having diabetes mellitus type 1 or 2 or impaired glucose
tolerance (ADA Guidelines 2014 is used for diagnosis of
diabetes mellitus, Patients with history of head injury,
Patients on drug therapy such as OCP’s, steroids,
diuretics and anticoagulant drugs, Patients already
diagnosed with dyslipidaemia, Patients on lipid lowering
agents, Diagnosed case of liver diseases, kidney diseases,
pancreatitis, coronary artery disease and thyroid disease,
Diagnosed case of malignancy, Patients lost for follow up
were excluded from the study. All the patients who
fulfilled the inclusion criteria were enrolled in this study
Lipid profile after 8 hours of fasting, Serum total
cholesterol, Serum triglyceride, Serum HDL, Serum
LDL, Serum VLDL was done.

RESULT
Table 1: No of patients in different age group
Age group
No of patients
Percent (%)
50-55
14
28
55-60
9
18
60-65
11
22
65-70
8
16
70-75
3
6
>=75
5
10
Total
50
100

In the present study the maximum number of patients 14
(28%) were found in 50-55 year age group and minimum
number of patients 3 (6%) were found in age group 7075year and the extreme age group patients (>75year)
were found to be 5 (10%).

Table 4: Distribution of the patients as per the Triglycerides
No. of patients (Triglycerides)
Total
Male
Female
Normal
11 (68%)
5 (32%)
16 (32%)
Abnormal
19 (56%)
15 (34%)
34 (68%)
Total
30
20
50

68% of the patients were having abnormal Triglycerides
Table 5: Distribution of the patients as per the LDL
NO. of patients (LDL)
Total
Male
Female
Normal
13 (73%)
5 (27%)
18 (36%)
Abnormal
16 (50%)
16 (50%)
32 (64%)
Total
29
21
50

64% patients were having abnormal LDL
Table 6: Distribution of the patients as per the HDL
No. of patients (HDL)
TOTAL
Male
Female
Normal
14 (70%)
6 (30%)
20 (40%)
Abnormal
16 (54%)
14 (46%)
30 (60%)
Total
30
20
50

60 % of the patients were having abnormal HDL
Table 7: Distribution of the patients as per the VLDL
No. of patients
(VLDL at onset)
Total
Male
Female
Normal
11 (69%)
5 (31%)
16 (32%)
Abnormal
20 (59%)
14 (41%)
34 (68%)
Total
31
19
50

68% of the patients were having abnormal VLDL

DISCUSSION
Stroke is a serious life threatening condition which
continues to be a major public health problem leading to
death and severe neurologic disability. Stroke is the
rapidly developing loss of brain functions due to a
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disturbance in the blood vessels supplying blood to the
brain. In developing country study, Stroke constituted
about 2.4% of all emergency admissions with cerebral
infarction making up 49% of all cases. 5 There is a
reasonably reliable evidence to suggest that 60-80% of all
ischemic strokes can be attributed to these risk factors.
6
There are well established risk factors for stroke, such as
increased blood pressure, increased blood cholesterol,
cigarette smoking, carotid stenosis, diabetes mellitus,
atrial fibrillation and valvular heart disease.
Dyslipidaemia refers to the presence of abnormal levels
of lipids or lipoproteins in the blood. Dyslipidaemia is
characterized by elevated total cholesterol (TC), elevated
low density lipoprotein (LDL), elevated triglycerides
(TG), or low high density lipoprotein (HDL)7. Brain
synthesized its own cholesterol which is metabolized into
24S- hydroxycholestrol and released into circulation.
Dyslipidaemia is a major risk factor for cerebral
infarction. The LDL targeting goal can significantly
reduce the risk of cerebral infarction.8 The relationship
between serum cholesterol levels and the risk of stroke is
not clear.9 AU shaped relation between the level of serum
total cholesterol and the risk of stroke of all types has
been proposed, derived from an inverse association with
hemorrhagic stroke and a direct association with ischemic
stroke.10 Possible differences in the effects of cholesterol
at different vascular sites could lead to the complex
association between serum cholesterol levels and stroke.
The origin of the Internal Carotid Artery is probably the
most common site of Atherosclerosis that leads to
Transient Ischemic Attack (TIA) or Stroke.11 In our study
we have seen that the maximum number of patients 14
(28%) were found in 50-55 year age group and minimum
number of patients 3 (6%) were found in age group 7075year and the extreme age group patients (>75year)
were found to be 5 (10%). Male : female sex distribution
out of 50 patients; 33:17 which contributes 66% and 34%
whole population. 22% patients were having abnormal
STC, 68% of the patients were having abnormal
Triglycerides, 64% patients were having abnormal LDL,
60 % of the patients were having abnormal HDL, 68% of
the patients were having abnormal VLDL. These findings
are similar to Ogunrin et al and Festus et al who all found
elevated triglyceride the most prevalent pattern in
dyslipidemia.14,15 In addition, Laloux et al. found that
high TG is commonly found in patients with ischemic
stroke whatever the etiologic subtype.12Holme et al.
reported that elevated TG and low HDL-c were
associated with increased incidence of ischemic stroke in
both genders.13

CONCLUSION
It can be concluded from our study that the most common
type lipid abnormality was abnormal Triglycerides,
abnormal VLDL, abnormal LDL in the patients so these
parameters should be considered while predicting the risk
of stroke in any dyslipidemic patient.
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Abstract

Background: According to the Indian Council of Medical Research there were 930,985 cases of stroke in 2004 in India.
Aims and Objectives: to Study correlation between dyslipidemia and cerebrovascular accidents in non-diabetic
non
patients
at tertiary health care center. Methodology: All non-diabetic
diabetic patients with features of stroke admitted to tertiary care
hospital from December 2013 to December 2015 were taken for the study. Data will be collected by means of case record
form. All non-diabetic
diabetic patients of cerebrovascular accidents were enrolled in this study with informed consent and
detailed patient information. Scale (mNIHSS)10, Modified Rankin Scale (MRS)11 etc. was used for the assessment of
outcome of Stroke. The statistical analysis done by t-test
test calculated by SPSS 19 version software. The statistical analysis
done by t-test
test calculated by SPSS 19 version software. Result: The mild mNIHSS scale contributes 64% of whole
population, moderate and severe mNIHSS scale contributes 26% and 10% of study population.
population The p value of all other
lipids is also significant but r value is not significantly high. MRS score showed a good clinical outcome with reduction
in LDL levels and the corresponding
esponding P value is 0.26 and r value of 0.15 which is significant. Conclusion: It can be
concluded from our study that there good co
co-relation
relation is found with LDL i.e. good clinical outcome was with reduced
level of it so the intervention should be directed specifically to reduce the level it.
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Modified Rankin Scale (MRS).
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morbidity, with 20% of survivors requiring institutional
care after3 months and 15-30%
30% remaining
r
permanently
disabled 3. Of all strokes, 88% are classified as ischemic,
and the remainder 12% comprise
ise of hemorrhagic, either
subarachnoid (9%) or intracerebral (3%)4. Dyslipidemia
has been a known major risk factor for coronary heart
disease. However more recently, it has been established
as a risk factor in cerebrovascular disease 5. Elevated low
density lipoprotein cholesterol (LDL-C)
(LDL
is a risk factor
for coronary artery disease whereas high levels of highhigh
density lipoprotein cholesterol (HDL-C)
(HDL
are protective610
.

INTRODUCTION
According to the Indian Council of Medical Research
there were 930,985 cases of stroke in 2004 in India 1 and
the National Commission of Macroeconomics and Health
has estimated that there will be 1.67 million stroke ca
cases
in India by 20152. Stroke is also a leading cause of

MATERIAL AND METHODS
All non-diabetic
diabetic patients with features of stroke admitted
to tertiary care hospital from December 2013 to
December 2015 were taken for the study. Data will be
collected by means of case record form. All non-diabetic
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patients of cerebrovascular accidents were enrolled in this
study with informed consent and detailed patient
information. Patients having diabetes mellitus type 1 or 2,
impaired glucose tolerance, Patients with history of head
injury, Patients on drug therapy such as OCP’s, steroids,
diuretics and anticoagulant drugs, Patients already
diagnosed with dyslipidaemia, Patients on lipid lowering
agents, Diagnosed case of liver diseases, kidney diseases,
pancreatitis, coronary artery disease and thyroid disease,

Diagnosed case of malignancy, Patients lost for follow up
were excluded from the study. In all the patients Serum
Total cholesterol, Serum HDL cholesterol, Serum LDL
cholesterol, Serum TG, Serum VLDL etc. was estimated.
Modified National Institutes Of Health Stroke
Scale(mNIHSS)10, Modified Rankin Scale (MRS)11 etc.
was used for the assessment of outcome of Stroke. The
statistical analysis done by t-test calculated by SPSS 19
version software.

RESULT

18
MCA infarct
ACA infarct
22

60

PC infarct

Table 1: CT Scan Of Brain (Territory Infarct Distribution)

Severity of ischemic stroke at onset was measured using NIHS Scale. Mild (0-6)- 32 pts, Moderate (7-14)- 13 pts, Severe
(<14)- 5 pts. Among the whole population mid mNIHSS scale (0-6) was found in 32 patients, moderate NIHSS scale (714) was observed in 13 patients and severe mNIHSS scale (>14) was found in 5 patients. The mild mNIHSS scale
contributes 64% of whole population, moderate and severe mNIHSS scale contributes 26% and 10% of study population
mNIHSS
R (pearson value)
P (p value
N (no. of patients)

Table 1: Co-relation between mNIHSS score and Lipid profile:
Serum cholesterol at onset
Triglyeerides at onset
LDL at onset
HDL at onset
.126
.129
.490
-.173
.383
.371
.000
.230
50
50
50
50

VLDL at onset
.076
.601
50

The study showed significant correlation between NIHSS measured by Pearson correlation value and p value of lipid
abnormalities at onset of stroke. The study showed significant p value for LDL (0.00) and also high r value for LDL
(0.49). The p value of other lipids is also significant but r value is not significantly high.
Table 3: Co-relation between MRS and Lipid profile
MRS
Serum cholesterol Triglycerides LDL
HDL
R (pearson value)
.123
.130
.150
.100
P (p value)
0.397
0.370
0.26 0.490
N (no. of patients)
50
50
50
50

VLDL
.129
0.373
50

MRS score showed a good clinical outcome with reduction in LDL levels and the corresponding P value is 0.26 and r
value of 0.15 which is significant.

DISCUSSION
Epidemiological studies suggest that patients with
elevated lipid levels are at higher risk for CVA. Although
serum lipids have been incriminated in the pathogenesis
of atherosclerosis, very little is known concerning the
possible inter-relationship between abnormal levels of

serum lipids and development of vascular complications.
Belief in the possibility of such interrelationship arouse in
part from the observation that lipid composition of the
intima of the arteries resembles that of serum. Hence
Dyslipidemia has emerged clearly as a major risk factor
associated with increased risk of atherosclerosis. The
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relationship between atherosclerosis and elevated serum
lipids is well established and aggressive treatment of
dyslipidemia decreases the risk of stroke.1 Recent studies
have shown that distribution of triglycerides and
cholesterol within major lipoprotein classes are of
importance for the development of atherosclerosis, which
is the precursor to stroke.2 Hypercholesterolemia is a
moderate risk factor for stroke.2 Elevated plasma
concentration of low density lipoproteins (LDL) and low
high density lipoprotein concentration (HDL) are
associated with an increased risk of atherosclerosis.2
While there is an overwhelming amount of evidence
relating high levels of serum total and LDL cholesterol
and low levels of HDL cholesterol with coronary
atherosclerosis, the relation between serum lipids,
lipoproteins and cerebrovascular atherosclerosis is less
clear.3 Studies of cholesterol levels in stroke patients have
revealed results varying from insignificant changes to a
moderate elevation. The mild mNIHSS scale contributes
64% of whole population, moderate and severem NIHSS
scale contributes 26% and 10% of study population.
Severity of ischemic stroke at onset was measured using
NIHS Scale. Mild (0-6)- 32 pts, Moderate (7-14)- 13 pts,
Severe (<14)- 5 pts.Among the whole population mid
mNIHSS scale (0-6) was found in 32 patients, moderate
NIHSS scale (7-14) was observed in 13 patients and
severe mNIHSS scale (>14) was found in 5 patients. The
mild mNIHSS scale contributes 64% of whole
population, moderate and severe mNIHSS scale
contributes 26% and 10% of study population. In our
study there was significant p value for LDL (0.00) and
also high r value for LDL (0.49). The p value of other
lipids is also significant but r value is not significantly
high.MRS score showed a good clinical outcome with
reduction in LDL levels and the corresponding P value is
0.26 and r value of 0.15 which is significant.MRS score
showed a good clinical outcome with reduction in LDL
levels and the corresponding P value is 0.26 and r value
of 0.15 which is significant. K Sreedhar found in 32
patients had elevated serum total cholesterol levels, of
which 81.3% had ischaemic stroke and the rest
haemorrhagic stroke. 10 patients had elevated serum
triglyceride levels, of which 80% had ischaemic stroke
and the rest haemorrhagic stroke. 33 patients had elevated
serum low density lipoprotein levels of which 75.8% had
ischaemic stroke whereas the remaining had
haemorrhagic stroke

CONCLUSION
It can be concluded from our study that there good corelation is found with LDL i.e. good clinical outcome was
with reduced level of it so the intervention should be
directed specifically to reduce the level it.
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Abstract
Introduction: The etiological factor behind degenerative changes in the temporomandibular joints (TMJs) is
controversial. Tooth attrition, improper occlusal andhabits are possible causative factors. Oral habits are
common and generally do not harm the stomatognathic apparatus but, when the activity exceeds the
individual’s physiologic tolerance, the system begins to alter. Although psychological factors are an important
etiological component in producing and perpetuating TMJ disorders a comprehensive view of the problem can
be understood through the concept of multifactorial etiology. This study aims at assessing the association of
oral habits and temporomandibular joint disorders through history of oral habits and clinical examination.
Methodology: Adolescents aged between 15 & 20 yrs were included in the study. Each participant answered
the questioner regarding the oral habits and symptoms of TMD. Oral habits - Chewing sticky products,
Bruxism, Biting habits,continuous leaning of the chin on the hand,Clenching were included and recorded.
Questionnaire on oral habitsand clinical examination check list were recorded on the basis of RDC Criteria .
Results and observation: The results obtained were analyzed by Chi-Squared test.The analysis of the 30
questionnaires gave insight into the association of oral habits with both sexes. Also, prevalence of various TMD
with different habits was seen.This study indicates that there was higher rate of oral habits among women. Men
with oral habits have more frequency of mild tmj disorders.Chewing sticky products: 6 males and 4 females had
habit of chewing sticky products. Out of 6 male 4 patient had TMJ pain and 2 female had TMJ pain. I male had
TMJ pain associated with clicking and jaw lock.Bruxism: 5 males and 3 females reported with bruxism habit. 3
male had TMJ pain and clicking..1male patient had TMJ pain and 2 female had TMJ pain associated with
clicking and jaw lock.Clenching: out of 30 patient 1 male and 2 female reported with clenching. Males didn’t
report with TMJ pain and clicking and jaw lock. 2 females had TMJ pain associated with clicking and jaw
lock.Chewing sticky products +clenching: 3 males and 5 females had habit of chewing sticky products and
clenching. 3 males and 1 female reported with TMJ pain. 1 female patient had TMJ pain with clicking and no
males had TMJ pain with clicking. 3 females had TMJ pain associated with clicking and jaw lock.Bruxism +
clenching: 1 female patient had bruxism and clenching and associated with TMJ pain.Headache/migraine: 9
males were affected with headache and migraine in last 6 months.13 females were affected with headache and
migraine in last 6 months.

I.

Introduction

Modernization has lead to development of many oral habits that may lead to or facial disturbances and
temporomandibular disorders.The etiological factor behind degenerative changes in the temporomandibular
joints (TMJs) is controversial. Tooth attrition, improper occlusal and habits are possible causative factors. Oral
habits are common and generally do not harm the stomatognathic apparatus but, when the activity exceeds the
individual’s physiologic tolerance, the system begins to alter. Although psychological factors are an important
etiological component in producing and perpetuating TMJ disorders a comprehensive view of the problem can
be understood through the concept of multifactorial etiology.
This study aims at assessing the association of oral habits and temporomandibular joint disorders
through history of oral habits and clinical examination. The purpose of this study is to find a relation between
such habits and TMJ difficulties. Previous studies on this topic have mainly concentrated upon the middle age
group of adults. But in this study the target age group is of adolescents because they are a group which has a
high association rate with such habits. The main objective of this study is to ascertain the adverse effects of such
habits to the stomatognathic system and possible gender association

II.

Materials and Methods

This study wascarried out in Department of Oral Medicine and Radiology K.L.E. V.K .Institute of
Dental Sciences Belgaum. The study included 30 adolescents. The patients were examined for signs and
symptoms of TMJ. The ethical committee clearance was obtained. The consent form was obtained from
patients. Each participantanswered the questioner regarding the oral habits and symptoms of TMD.
DOI: 10.9790/0853-1603067779
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Study tool:
 Questionnaire on oral habits [ RDC CRITERIA][4,5]
 Clinical examination check list [RDC CRITERIA]
Inclusion criteria:Adolescents aged between 15 & 20 yrs
 Oral habits - Chewing stickyproducts, Bruxism, Biting habits, Continuous leaning of the chin on the hand,
Clenching.
Exclusion criteria: Patients not willing to participate in study, Patients without oral habits.

III. Results and Observation
The results obtained wereanalyzed by Chi-Squared test.The analysis of the 30 questionnaires gave
insight into the association of oral habits with both sexes.Also, prevalence of various TMD with different habits
was seen.This study indicates that there was higher rate of oral habits among women. Men with oral habits have
more frequency of mild tmjdisorders.
Chewing sticky products: 6 males and 4 females had habit of chewing sticky products. Out of 6 male4 patient
had TMJ pain and 2 female had TMJ pain. I male had TMJ pain associated with clicking and jaw lock.
Bruxism: 5 males and 3 females reported with bruxism habit.3 male had TMJ pain and clicking..1male patient
had TMJ pain and 2 female had TMJ pain associated with clicking and jaw lock.
Clenching: out of 30 patient 1 male and 2 female reported with clenching. Males didn’t report with TMJ pain
and clicking and jaw lock. 2 females had TMJ pain associated with clicking and jaw lock.
Chewing sticky products +clenching: 3 males and 5 females had habit of chewing sticky products and
clenching. 3 males and 1 female reported with TMJ pain. 1 female patient had TMJ pain with clicking and no
males had TMJ pain with clicking. 3 females had TMJ pain associated with clicking and jaw lock.
Bruxism + clenching: 1 female patient had bruxism and clenching and associated with TMJ pain.
Headache/migraine: 9 males were affected with headache and migraine in last 6 months.
13 females were affected with headache and migraine in last 6 months.
Table 1 :
Habit
1)Chewing sticky
products
2)Bruxism
3) clenching
4)Chewing sticky
products + Bruxism
5)Bruxism
+
Clenching
Headache/Migraine
in last 6 months

People having Habit
Males
Females
6
4

TMJ Pain
Males Females
4
2

TMJ Pain + Clicking
Males
Females
1
-

TMJ Pain + Clicking + Jaw Lock
females
Males
1
-

5
1
3

3
2
5

1
3

1
4

3
-

1

1
1
-

2
2
3

-

1

-

1

-

-

-

-

9

13

-

-

-

-

-

-

Graph 1 ; Prevalence of Oral Habits

IV. Discussion
This study indicates that there is a higher rate of oral habits amongst women.In women, combination of
various oral habits occurs more frequently. Men, with oral habits, have more frequency of mild TMJ disorders.
On the other hand, women with similar habits have much more severe TMJ disorders. The findings of this study
are in accordance with analogous studies conducted by Okeson et al [1].His team concluded that adolescent
DOI: 10.9790/0853-1603067779
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females had a higher prevalence of TMD signs and symptoms and carried out oral habits more intensively.
Similarly, Gavish et al also carried out a study on oral habits in adolescent females where he found that the
prevalence of most oral habits was higher among adolescent females than males [2].Another finding of this study
is that a significant difference was found based on individuals who had problems with headaches/migraines in
past 6 months.
The number of females having this problem was significantly higher than males.It would seem that
these oral habits have a direct relationship to the periodicity of headaches/migraines. In the modern day,
different types of chewing gums are being widely used by young subjects.Also the fast paced lifestyle has
increased the level of stress that they are burdened with.These factors are leading to development of adverse oral
habits.Due to them, the frequency of TMJ disorders has increased amongst this age group. The etiological
factors leading to such oral habits need to be recognized and nullified.Only if such steps are taken can these
subjects develop into healthy adults.If not, then they will develop complications during later stages of life.
A study carried out by Okeson on the prevalence of oral parafunctions and signs and symptoms of
temporomandibular disorders (TMD) in female and male adolescents were compared and their relationship to
one another was evaluated. The study consisted of 314 adolescents (136 males and 178 females) and concluded
that Adolescent females had a higher prevalence of TMD signs and symptoms and carried out oral habits more
intensively. Para functional activity may be another contributing factor in the discrepancies found in the
prevalence of signs and symptoms between the sexes. Parafunctional habits and gender may be risk factors of
TMD. [1]
Another study was carried out by Gavish et al Oral habits and their association with signs and
symptoms of temporomandibular disorders in adolescent females. The study consisted of 314 adolescents (136
males and 178 females) and concluded that the prevalence of most oral habits was higher among adolescent
females than males. Most examined signs and symptoms of TMD showed a statistically significant higher
prevalence among females. [2]
Kuttila M, assessed associations between treatment need for temporomandibular disorders (TMD) and
age, gender, stress, and diagnostic subgroup were analyzed in an adult Finnish population for 506 subjects.
When analyzed separately, the association between TMD treatment need and all the studied factors was
statistically significant. This finding is in accordance with earlier results. When the studied factors were
included into an explanatory model, however, the picture changed. The logistic regression analysis revealed that
diagnostic subgroup was the strongest predictor for the TMD treatment need. Total stress score significantly
added to the explanatory power of the model, but age and gender did not. The common place observation that
women show more signs and symptoms of TMD seems to be explainable by their higher stress scores and by the
type of symptoms. [3]

V.

Conclusion

In the modern day, different types of chewing gums are being widely used by young subjects.Also the
fast paced lifestyle has increased the level of stress that they are burdened with.These factors are leading to
development of adverse oral habits.Due to them, the frequency of TMJ disorders has increased amongst this age
group. The etiological factors leading to such oral habits need to be recognized and nullified.Only if such steps
are taken can these subjects develop into healthy adults. If not, then they will develop complications during later
stages of life. Further studies with more sample size should be carried out in establishing relationship between
headache and tempromandibular joint disorders.
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ABSTRACT:
Aims and objectives: The purpose of this article is to report a panoramic radiography study of
edentulous patients with emphasis on the incidence of six entities root fragments, retained teeth,
radiolucencies, radiopacity, foreign bodies ,elongated styloid process, and mental foramina at or
near crest of residual ridge.
Materials and methods: In our present study a total of 150 edentulous patients reporting to the
OPD during 1 year period from 2011-2012 were included . Then all patients were subjected to
panoramic radiograph using digital Panoramic machine. All the radiographs were evaluated by 2
Oral radiologists, for the following clinically significant radiographic finding: retained root fragments,
impacted teeth, radiolucencies, radiopacity, elongated styloid process, mental foramina at alveolar
crest. Any abnormalities were documented and quantitatively studied. Categorical data was
transferred to computer and software SPSS 17.0 was used and analyzed by Chi-square test for
associations. The p value ≤ 0.05 is considered significant.
Results:The study was conducted on 150 subjects of whom , 98 patients were male and 52 females.
The mean age of the subject was 59.6 ±6.63 in male and mean age for female was 58.7±4.5.out of
150 patients 17 patients had positive findings of root fragments,Radiopacity was attributed by
11.76% to the 85 positive findings accounting to 6.6 % of total patients .A statistically significant
result was obtained between male and female with p value of 0.05 when compared for position of
mental foramen at crest level. The percentage was calculated in relation to 85 positive findings
which resulted that 22.6% of cases had 40% of mental foramen positioned at alveolar crest level in
radiographs .Out of 98 males, 4 patients had impacted toothThe percentage with total positive
findings was seen in only 4% of cases with 7.05% of impacted teeth and there was no radiolucent
and foreign body entity examined in radiograph.
Keywords: orthopantomograph, edentulous, radiolucencies, radiopacity, foreign bodies

INTRODUCTION
If successful treatment is to be obtained
in removable prosthodontics, it is
imperative that patients have a good
foundation of oral structure to start the
treatment
procedure.A
complete
knowledge of existing oral conditions,
treatment becomes empirical and
unreliable. Along with oral examination,
Panoramic radiography is commonly
used in many institution practice as the

sole method of screening edentulous
patients .Panoramic radiograph provides
a rapid and effective method of
screening edentulous patients suspect
areas maythenbeexamined in detail,
several studies have indicated that
panoramic radiography is of special
value in diagnosis and treatment
planning.[1]
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The edentulous alveolar ridge of patients
presenting for prosthetic rehabilitation
are often not suspected of having any
underlying pathological conditions.
Clinical examination too fails to reveal
evidence of any retained roots ,
unerupted
tooth
foreign
bodies,andradioapaque
pathologies
which can obscure in denture
fabrication.[2]Numerous
radiographic
studies have been made of edentulous
and partially edentulous patients Since
then there have been many studies that
have helped to detect and localize
radiological findings such as retained
teeth, root stumps, periapical infection,
cysts, osseous alteration and foreign
bodies. But due to concern over
potential hazard ,it has been argued that
only patients presenting with clinical
evidence should undergo radiographic
examination, but the discoveries of
complicating conditions in various
studies
indicates
radiographic
examination of edentulous patients by
FDA and ADA and selection criteria
which was given by Matteson in
1987stating a full mouth intraoral or
panoraomic radiographs for newly
edentulous patients..Similar studies have
been conducted in different parts of the
world like USA, Australia ,Canada,Iran
,Saudi,Africa,Greece,Finland but no such
study has been documented in Southern
India.[ 3,4,5,6,7]The objectives of this study
is to assess radio graphically edentulous
patients with emphasis on the oral
findings like root fragments retained
teeth,
radiolucencies,
radiopacity,
foreign bodies, elongated styloid

process, and mental foramina at or near
crest of residual ridge among patients
reporting to dental college for denture.
Aim: The purpose of this article is to
report a panoramic radiography study of
edentulous patients with emphasis on
the incidence of six entities root
fragments,retained,teeth,radiolucencies,
radiopacity,foreignbodies,elongated
styloid process,and mental foramina at
or near crest of residual ridge.
Objectives:
1]To evaluate and compare presence of
root fragments among male and female.
2]To evaluate and compare mental
foramina at crest between male and
female.
3]To
evaluate
and
compare
radiolucencies between male and
female.
4]To evaluate and compareradiopacities
and compare between male and female.
5]To evaluate and compare foreign
bodies in edentulous patientsbetween
male and female.
6]To evaluate and compare elongation of
styloid process and compare
7]To compare edentulous
between male and female.

patients

8]To evaluate impacted teeth and
compare between male and female.
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MATERIALS AND METHODS

RESULTS:

In ourpresentstudy a total of 150
edentulous patients reporting to the
OPD of Department of Oral Medicine
and Radiology during1 yearperiodfrom
2011-2012were included after obtaining
ethical
committee
clearance.The
edentulous patients were reporting for
either fabrication of a new denture or
for correction of any problem associated
with the previous dentures.All patients
were selected randomly The clinical
examination was carried out and then
the radiographic procedures along with
its aim and objectives were explained to
the patients verbally and written consent
was
obtained
for
performing
radiographic examination. Then all
patients were subjected to panoramic
radiography using digital Panoramic
machine (Kodak 8000 c) with Kvp of 6075 and standard 10 Ma, exposure time
was standard 17 seconds.All the
radiographs were evaluated by 2 Oral
radiologists, for the following clinically
significant radiographicfinding: retained
root
fragments,
impacted
teeth,radiolucencies,radiopacity,elongat
edstyloidprocess, mental foramina at
alveolar crest. Any abnormalities were
documented and quantitatively studied.
Categorical data was transferred to
computer and software SPSS 17.0 was
used andanalyzedby Chi-square test for
associations. The p value ≤ 0.05 is
considered significant. Clinically evident
root fragments and patients not willing
to participate in the study were excluded
from study.

The results and observation is
interpreted in Table 1 [Mean age], Table
2 [Total Positive findings in 6
entity],Table 3[Percentage of cases and
radiographic entity].The study was
conducted on 150 subjects of whom, 98
patients were male and 52 females.The
mean age of the subject was 59.6 ±6.63
in male and mean age for female was
58.7±4.5. as shown in [table 1] .
1)Rootfragments:
17 patients had
positive
findings
of
root
fragments..11.3% of patients had
positive findings of 20% of root
fragments observed in 17patients which
is second highest commonest finding out
of total 85 positive findings..[Table , 2
&3 ] . Figure 1 shows a retained root
fragment in 16 area and another opg
reveals multiple root fragments in one
patient.
2)Radiolucencies:
No radiolucent
pathologies were found in both males
and females.
3)Radiopacity: Evaluation of opg for 150
patients resulted in significant findings.
18 patients had elongated styloid
process This radiographic entity was
observed in 12% of cases and 21.7% had
positive findings out of 85 total positive
findings
when
percentage
was
calculated.[Figure3]One male patient
was
diagnosed
radiographicaly
asphlebolith[Figure 6]in right side of
mandible. Other observation which was
found
was
osteosclerosis
in
7patientswere located in posterior area
42

Charantimath S.et al, Int J Dent Health Sci 2017; 4(1):40-48

of both jaws. One patient had osteoma
in maxillary sinus, another patient had
fractured rightcondylarhead[ figure 5]
and one female patient had complex
odontome[Figure 2]radiographically and
in one patient radiopacity was diagnosed
as
tonsilolithradiographicaly[Figure
4].When compared between male and
female there was no statistical
significant difference found.Radiopacity
was attributed by 11.76% to the 85
positive findings accounting to 6.6 % of
total patients. As shown in[table 2 ,3 ] .
4) Foreign body: Therewas no
foreignbody diagnosedradiographically
in both men and women edentulous
patients.
5) Mental foramen at crest: It was
observed that out of 98patients
34patients
had
mental
foramen
positioned at alveolar crest level and
mental foramina positioned at crest
area.A statistically significant result was
obtained between male and female with
p value of 0.05 when compared for
position of mental foramen at crest
level.. The percentage was calculated in
relation to 85 positive findings which
resulted that 22.6% of cases had 40% of
mental foramen positioned at alveolar
crest level inradiographs.[ Table 2,3 ]
and [Figure 7 shows resorption of
alveolar ridge on OPG]
6) Impacted teeth:Out of 98 males,4
patients had impacted tooth where most
common area was in posterior region
and out of 52 females 2 patients had
impacted teeth which were also in

posterior
area
of
both
jaws.Thepercentage with total positive
findings was seen in only 4% of cases
with 7.05% of impacted teeth.[ Table 2,3
] and figure 8 shows impacted 38 on
opg].
DISCUSSION :
This
study
demonstrated
and
emphasized the need for radiographic
examination of the edentulous patients
before constructing complete dentures.
with emphasis on the incidence of root
fragments, radiolucencies, radiopacity,
foreign bodies, impacted teeth, and
mental foremen positionwhich was
followed by John 1985.[2]
The present study included 150 patients
with clinically diagnosed maxillary and
mandibular edentulous alveolar ridge..
In this study out of 150 patients .The
mean age of the subject was 59.6 ±6.63
in male and mean age for female was
58.7±4.5.Similar findings was reported
by Jindal et al[ 2011] where in his study
out of 525 patients 55% were males and
45% were females with mean age of 58.0
± 10.45.[ 6]
In our study out of 150 of edentulous
patients a total of 85[ 56.5 %]ofpositive
findings were observed in radiograph
which was similar to findings by study
carried out by Bremner and Grantwho
reported 38% ofpositivefindings and
another study reported 32% which was
done by Jindal.[8,9]
.A 11.3% of patients had positive findings
and 20% of root fragments were
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observed in 17 patients out of total of 85
positive
findings,
which
was
secondmostcommenst findings in our
study. The findings was similar to the
study done by Dias where he reported
commonest site of root stumps were in
right and left maxillary posterior
segments from 97 patients within total
of 66 retained root fragments.[2]Whether
retained root fragments ,teeth should be
removed is debatable.According to Enis
every retained root as a threat to the
health of the patients and recommended
that all retained roots should be
removed. In contrast according to Guyer
the decision to surgically remove
retained roots has been provided by the
submerged root concept. The clinical
and histological evidence presented
these studies indicate that no infected
vital roots completely submerged within
the alveolus may be a way of preserving
alveolar bone for the support of
complete dentures.[ 9,10,11]
This study concluded with no positive
findings in relation to radiolucencies
which was in contrast to study carried
out by Dias where he reported 11% of
total positive findings in 97 patients[ 2].In
another study carried out by Jindal
reported 13% of patients had
radiolucienes.[9].
According to Jones if radiolucencies are
observed it should be further evaluated
clinically and radiographically and
biopsies should be made if a lesion
appears suspicious or it may be observed
periodically to detect possible changes in
location or size that could endanger the

patients health or affect the fit of the
dentures.[ 1]
In respect to foreign bodies there was no
positive findings in our studywhich was
in contrast to studies done by Storer
who reported 0.4% to 6.9 % of
edentulous patients had fragments of
amalgam and in another study 2 patients
had five charm needles in soft tissue
which was reported in study done by
Dias.[12]
Theradiopaque entities in 150 patients
was subdivided into elongate styloid
process,osteosclerosis and any other
radiopacity like sialolith,lymp node
calcification ,phlebolith, and osteoma. 18
patients (12% of case) had elongated
styloidprocess( 21.7% in 85 positive
findings) where most of the patients
were male (n= 13) and females( n=5).[14.]
Other observation which was found was
osteosclerosis in 7 patients in which
most of the patients were females ( n=5
) and osteosclerosis was observed in
posterior area. When compared
between male and female there was no
statistical
significant
difference
found.When percentage was calculated
out of 85positive findings 6.6% of
patients had 11.76% of radiographic
findings. In another study done by Jindal
reported 54 radiopacities in patients out
of which were maximum diagnosed as
osteosclerosis ,17 cases of radiopacity as
calcification
in
lymph
node,tonsilolith,calcification in mucosa,1
was
dignosed
as
silolith,1
asosteoma.Otherfindings observed in
our present study wereOne male patient
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had osteoma in maxillary sinus,another
patient hadfractured right condylar head
andone female patient had lymph node
calcification which are interesting
findings.[9]
The relationship of mental foramen to
the crest of residual ridge is very
important as compression of denture
can cause numbness or pain if the
position is at crest level.When mental
foramen at crest was observed out of 98
patients 27males had mental foramen
positioned at crest level and out of 52
female patients only 7 patients had
mental foramina positioned at crest area
with a total of 34 positive findings. A
statistically significant result was
obtained between gender and mental
foramen with p value of 0.050 when
compared.
The
percentage
was
calculated in relation to 85 positive
findings which resulted that 22.6% of
cases had 40% of radiographic findings.
These findings were in contrast to study
done by Jindal where he observed only 9
patients had position of mental foramen
at crest in which 5 patients were male
and 4 females.[9]
The impacted teeth are one of the most
importantaspects to be considered in
edentulous patients as it can obscure
with denture. These impacted teeth can
transform into cyst and tumors. In our
study 6 patients had impacted teeth
where posterior teeth in relation to
mandible were commonly observed and
1 female patient had impacted central
incisor.11 of the edentulous person had

retained teeth in previous studies done
by Ennis and Storer. In another study
done by Soikkonen he observed
impacted teeth only in women and most
commonly were posterior teeth.Patient
should be therefore be informed about
the risk and the necessity of radiographic
examination at regular interval should be
stressed.[11,1,13]
Limitations of study: The sample size in
our study is less when compared to
other previous studies and inter
observer variability can lead to
misinterpretation
of
radiographic
findings.
CONCLUSION:
Radiological assessment of patients
before getting prosthesis is essential .As
in our study the position of mental
foramen was seen at the alveolar crest
level, which is significant findings in
treatment planning .The root piece were
also seen in few patients ,which is still a
debate among authors as few suggest of
retaining root piece could help in
maintaining the integrity of alveolar
ridge but few disagree to this and
suggest removal of root piece if patients
has systemic diseases like diabetes which
can act as source of infection. The
foreign bodies are also important
findings in edentulous patients however
in our study no cases were reported.
Thus this study serves as guidelines for
Dentist in prosthetic rehabilitation
treatment.
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FIGURES

FIGURE 1

ROOT FRAGMENTS

FIGURE 2 COMPLEX ODONTOMA IN 36 REGION

FIGURE 3 ELONGATED STYLOID PROCESS

Figure 4 TONSILOLITH IN LEFT RAMUS AREA
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Figure 5 CONDYLAR FRACTURE RIGHT SIDE

Figure 6 PHLEBOLITH RIGHT RAMUS AREA

FIGURE 7 MENTAL FORAMEN AT CREST

FIGURE 8 IMPACTED 48 MOLAR
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ABSTRACT

INTRODUCTION

Aim: To assess and correlate the level of stress to the total anti
oxidant capacity of saliva of university exam-going students study
ing at KLE Vishwanath Katti Institute of Dental Sciences, Belagavi,
Karnataka, India, on the day of examination (stressed condition)
and in the postexamination period (nonstressed condition).

The term “stress,” as it is currently used, was coined by
Hans Selye in 1936, who defined it as “the nonspecific
response of the body to any demand for change.” Actually, “everybody knows what stress is, and nobody knows
what it is,” once noted and conveyed by Selye1 as the
vagueness of the word “stress.” Well, based on present
knowledge, we can define stress as a chemical, emotional,
or physical factor that causes detrimental effects on the
body, which manifests with disease. Basically, stress is
anything that disrupts your natural poise.
Free radicals are atoms with an odd, unpaired electron. These are very unstable and react with other compounds, trying to capture the needed electron to gain
stability. When the “attacked” molecule loses its electron,
it becomes a free radical itself, beginning a chain reaction. Once the process is started, it proceeds as a cascade,
finally resulting in the disruption of a living cell. Antioxidants neutralize free radicals by donating one of their
own electrons, ending the electron-“stealing” reaction.
The antioxidant nutrients themselves do not become free
radicals because they are stable in either form. They act
as scavengers, helping to prevent cell and tissue damage
that could lead to disease.2
At a more biochemical level, oxidative phosphorylation takes place in the mitochondria and is a major source
of adenosine triphosphate in aerobic organisms. As a
by-product, it produces free radicals, including reactive
oxygen species (ROS), reactive nitrogen species (RNS),
and carbon-centered and sulfur-centered radicals.3 The
primary ROS generated are hydrogen peroxide (H2O2),
superoxide radical (O2−), and hydroxyl radical [OH−]. The
RNS mainly includes nitric oxide and nitrogen dioxide.
The free radical/antioxidant balance is critical. When
this balance is disturbed, oxidative and nitrosative stress
is initiated as a result of overproduction of ROS and/or
insufficiency of the antioxidant defense mechanisms.4,5
As a consequence to this oxidative stress, damage to cells
and organs with impairment of their function can occur.
A study found that 2.7% of Swedish medical students
had committed suicide.6 Another study conducted in
UAE among medical students, trainees, and university
faculty using a questionnaire showed 65% of the students
perceived stress levels too high.7 A study evaluating level
of stress among postgraduate medical and dental students

Materials and methods: Saliva samples of 30 students
evaluated by the perceived stress scale on both the day of
examination and in the postexamination period were col
lected and labeled as group I (day of examination) and group II
(postexamination period). The total antioxidant capacity was
assessed using the spectrophotometric assay based on the
molar absorption coefficient of the phosphomolybdenum
complex. The correlation between the level of stress and the
antioxidant capacity was done using Spearman’s correlation
test, and the mean values obtained with respect to the two
groups were evaluated using Mann–Whitney U test.
Results: The total antioxidant capacity was lower on the day
of examination than in the postexamination period (p = 0.001).
As the stress level increases, the total antioxidant capacity
decreases.
Conclusion: Total antioxidant capacity of saliva can serve
as an effective marker of stress. Thus, supplementation with
antioxidants routinely and especially during periods of stress
may be beneficial.
Clinical significance: Present day life is full of targets, neces
sities, and frustrations. For many people, stress has become a
way of life. Stress is not always detrimental. Stress within your
comfort zone helps you compete, motivates you, and can even
keep you secure. But when stress becomes overwhelming, it
damages your well-being, relationships, and quality of life. Thus,
managing and diagnosing stress is important.
Keywords: Nutrition, Oral systemic diseases, Oxidative stress,
Salivary diagnostics.
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revealed 54, 22, and 10% of students with mild, moderate,
and severe stress respectively.8 We can protect ourselves
from the stress-induced ill-effects by knowing how the
body’s stress response works, its signs and symptoms,
and taking appropriate steps to reduce the same. Noting
the statistics of stress seen in health care profession
students and due to scarcity of studies in this area, the
current study was undertaken to bring about awareness
of the need to care for oneself and to consume proper food
or supplements routinely and especially during periods
of stress, such as examinations.
Studies linking the association between psychological stress and antioxidant status have been undertaken
on various body fluids. This study was undertaken to
assess the total antioxidant capacity through saliva as
saliva has several advantages, such as being noninvasive,
cost-effective, easy to store and transport, multiple collections without much discomfort and anxiety, safer for
health care providers due to reduced exposure to hepatitis
C virus and human immunodeficiency virus, easier to
manipulate as it does not clot like blood, and so on.
The objective of the current study was to assess the
total antioxidant capacity of saliva of exam-going postgraduate students studying at KLE Vishwanath Katti
Institute of Dental Sciences, Belagavi, Karnataka, India,
on the day of examination (stressed condition) and in
the postexamination period (nonstressed condition) and
correlating the results obtained with the level of stress.

MATERIALS AND METHODS
This study aimed to compare the total antioxidant capacity of saliva on the day of examination (stress condition)
and in the postexamination period (nonstress condition). The trial was approved by the University’s Clinical
Research Ethics Board and was conducted in accordance
to the consort guidelines. Recruitment, randomization,
and clinical and analytical methods have been described
in detail previously.9,10

Study Participants
The study subjects comprised of 30 randomly selected
healthy University exam answering students studying
in the KLE Vishwanath Katti Institute of dental sciences, Belagavi who gave a written informed consent
and were willing to participate in the study. Age of the
participants was between 24-27 years. During the course
of the study, all participants consumed a similar diet
typical for the KLE hostels during both the “non-stress”
(period post examination) and stress conditions (on the
day of the examinations). They were instructed not to
take any antioxidant vitamins, minerals or other such
natural products, and to avoid excessive intake of fruits,
Journal of Contemporary Dentistry, January-April 2017;7(1):12-16

vegetables, juices, wine, alcoholic drinks. There were no
unintended outcomes of the measures taken.
Study participants were evaluated on the basis of
the perceived stress scale (PSS)11 on both the occasions,
the day of examination and in the post exam period. As
expected the perceived stress scale score (PSS) obtained
was higher on the day of examination than in the period
post examination. Saliva samples were collected from
each of the participants and labelled as group A (day
of examination, stressed condition) and group B (post
examination period, non-stressed condition).

Saliva Collection
On the day of collection, study participants were directed
not to consume any food prior to collection of the saliva
sample. Each subject was seated with their head held
slightly down and was asked not to swallow or move the
tongue or lips during the collection. Saliva was allowed
to accumulate in their mouth for 2 minutes followed
by asking them to spit the accumulated saliva into the
receiving vessel.12 Similar method of collection was used
on both the occasions. Saliva samples obtained were
centrifuged immediately to remove cell debris (1,000g for
10 minutes at 4°C). The supernatant was removed and
stored in small aliquots at 4°C until analysis.

Total Antioxidant Capacity Analysis
The assessment of the total antioxidant capacity of saliva
was done at the KLE Dr Prabhakar Kore Basic Research
laboratory of KLE University, Belagavi, Karnataka, India.
An aliquot of 0.1 mL of saliva containing a reducing
agent (ethanol) was combined in an Eppendorf tube with
1 mL of a reagent solution, which contains 0.6 M sulfuric
acid, 28 mM sodium phosphate, and 4 mM ammonium
molybdate. The tube was capped and incubated in
thermal block at 95°C for 90 minutes. After the samples
cooled down to room temperature, the absorbance of
the aqueous solution of each was measured at 695 nm
against a blank. Phosphomolybdenum assay is based
on the reduction of phosphate-Mo (VI) to phosphate
Mo (V) by the sample and subsequent formation of a
bluish green color phosphate/Mo (V) complex at acid
pH. Quantitation of total antioxidant level was based
on the molar absorption coefficient of the phosphomolybdenum complex.10

Statistical Analysis
Data entry was done on an excel sheet and analyzed
using the Statistical Packages for the Social Sciences for
Windows 19.0 (SPSS Inc. Chicago, IL, USA). The statistical comparison of the mean values obtained with respect
to the two groups was evaluated using Mann–Whitney
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U test. The correlation between the level of stress and
the total antioxidant capacity of saliva was done using
Spearman’s correlation test.

RESULTS
The results of the Mann–Whitney U test revealed statistically significant (p = 0.001) difference in the mean values
of the two groups, i.e., samples obtained on the day of
examination (stress condition) and in the postexamination period (nonstress condition). The total antioxidant
capacity of saliva was significantly lower on the day of
examination than in the postexamination period, i.e., in
the stressed condition as compared with the nonstressed
condition.
The results of Spearman’s correlation test revealed
a statistically significant (p = 0.001, R = 0.854) relation
between the level of stress and the total antioxidant
capacity of saliva. Thus, with an increase in the level of
stress, there is a decrease in the total antioxidant capacity.
Through the results of the study conducted, it can be said
that the total antioxidant capacity of saliva can serve as
an effective marker of stress (Graphs 1 and 2).

DISCUSSION
Stress and stress-related anxiety and depression in
medical and dental students are being increasingly
reported in the literature. Studies have been stated earlier
supporting the same.6-8 Health care education is stressful
and demanding. The stress may affect the students’ academic performance and mental and physical health. These
studies have also found that perceived stress is associated
with a lower quality of life and premature death.
Stress is not always bad. Within one’s comfort zone,
stress can help you compete, push you to do your best,

Graph 1: Total antioxidant capacity of saliva is higher in group B i.e.,
in samples obtained following periods of stress (post examination
period) than group A, i.e., samples obtained in stressed condition
(on the day of examination)
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even keep you secure in threatening situations. But
when stress becomes overwhelming, it can damage your
well-being, relationships, and quality of life. Increasing evidence exists, suggesting a link between the
hypothalamic–pituitary–adrenal axis (activated during
stress) and oxidative stress. The correlation between
free radicles, antioxidants, organs, and organ systems is
exceptionally intricate; hence, understanding the process
of oxidative stress is crucial to protecting ourselves from
the detrimental effects of the same.
A positive association has been found between stress
and sleep disturbances, eating habits (such as eating
insufficient), a lack of physical exercise, alcohol consumption, smoking, and drug consumption.13 The harmful
effects of stress in the body and, in particular, oxidative
stress range from asthma, obesity, diabetes, depression
and anxiety, Alzheimer’s disease, and so on.14-17 In the
oral cavity, the effects range from periodontitis, recurrent aphthous ulcers, myofunctional pain dysfunction
syndrome, atypical orofacial pain to even lichen planus,
oral cancer.18-21
Lesgards et al 22 studied the influence of different
lifestyle factors on their test system, which measured
resistance of red blood cells to oxidative challenge.
Their study showed psychological stress is a major
factor influencing the antioxidant status. A similar
conclusion was reached by Blake-Mortimer et al23 using
enzyme 5′ ecto-nucleotidase (NT), a marker located
on the external surface of lymphocytes. Psychology
students were monitored at low level of stress (after
a holiday) and at high levels of stress (examination/
thesis writing), using the profile mood score. The scores
significantly coincide with the level of NT, which was
higher during the stress period as compared with the
nonstressed period.23

Graph 2: Negative correlation between stress and total
antioxidant capacity
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The findings of the current study conducted correlate
with those obtained in other studies. Sivoňová et al9
conducted a study on assessment of oxidative stress in
university students during examinations. Their study
was done on 15 healthy medical students in nonstressed
and stressed conditions and revealed decrease in antioxidant status of plasma during periods of stress (p < 0.05).
Another study conducted by Eskiocak et al24 revealed
similar results in seminal plasma. Their study was conducted on 34 medical students during periods of stress
and no stress (p < 0.05).
Møller et al25 found that psychological stress increases
oxidative stress. They also suggested that regular exercise
and carbohydrate-rich diet seem to increase the resistance
against oxidative stress. The recommendations of studies
conducted are that fruits, vegetables, and less processed
staple foods, grains, and nuts ensure the best protection
against the development of diseases caused by oxidative
stress, such as cancer, coronary heart disease, obesity,
type II diabetes, hypertension, and cataract.26 The beneficial health effect is due to antioxidants present in fruit
and vegetables.27
Dietary antioxidants, such as fruits, e.g., apples,
grapes, pears etc.; vegetables like beetroot, broccoli, celery
etc.; and beverages, such as tea, spices, and others rich in
antioxidants may have a remarkable therapeutic potential
in preventing the onset of various degenerative conditions. Good nutrition especially during stressful conditions leading to oxidative stress can promote better health
to prevent illnesses. The findings of the current study of
a negative correlation between stress and the total antioxidant capacity indicate an important protective role of
sufficient supply of antioxidants during periods of stress.
Thus, supplementation with antioxidants may be beneficial routinely and especially during periods of stress.

stress. Managing our stress means managing our lives. If
we take charge of our stress, our lives will thank us for it.
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ABSTRACT:
Ameloblastic fibroma is an extremely rare mixed odontogenic benign tumor. This tumor is
commonly seen in young adults and clinically manifested as a slow-growing swelling
associated with impacted tooth. This report describes voluminous ameloblastic fibroma in
45 year old male in the mandible and is not associated with impacted which is very rare
presentation. The radiograph revealed a well-defined multilocular lesion in the mandible.
The lesion was excised and reconstructed with titanium plates. To conclude, though
Ameloblastic fibroma is a rare neoplasm should be considered as differential diagnosis,
irrespective of age and its association between impacted tooth.
Key words: Odontogenic tumor, Ameloblasticfibroma(AF), multilocular lesion, impacted
tooth.

INTRODUCTION
Ameloblastic fibroma (AF) is also known
as fibrous adamentanoma, soft mixed
odontogenic
tumor,
soft
mixed
odontoma, fibroadamentoblastoma. AF
is an extremely rare mixed odontogenic
benign tumor of odontogenic origin
comprising about 1.5-4.5% of all
odontogenic tumors.[1] It usually occurs
in young patients being diagnosed at a
mean age of 15 years. Males show
slightly higher prevalence (M: F = 1.4: 1),
and the posterior mandible is the most
common anatomic location. Diagnosis is
generally
made
through
routine
radiographic examinations performed to
look for an impacted tooth as a cause of
the swelling.
In 1946, Thoma and Goldman were the
first to classify this tumour as a separate
entity.It has both the epithelial and
ectomesenchymal
elements
are

neoplastic. This group of lesions are
referred to as mixed odontogenic tumors
that histological resemble various stages
of tooth formation. AF is defined by
WHO as ‘‘consisting of odontogenic
ectomesenchyme resembling the dental
papilla and epithelial strands and nests
resembling dental lamina and enamel
organ.
It is commonly manifestation as a slowgrowing swelling. Most of the cases are
asymptomatic and discovered during
routine oral examination as a unilocular
radiolucent lesion. This rare enlarging
lesion usually has a multilocular
radiolucent pattern. The neoplastic
nature of AF is often suggested by the
fact that some of these tumors could
recur following surgery.[2] These cases
should be followed up as there are few
reported
cases
of
malignant
transformation from a pre-existing AF.[3]
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Here is a reported case of AF with a rare
presentation.
CASE DETAIL:
A 45 year old male patient with the chief
complaint of swelling and facial
asymmetry on the left side since 2 years
visited outpatient department with a
chief
complaint
of
discomfort
mastication and speech. He reported
with no pre-existing medical conditions,
fever, or other signs of infection. A
physical examination revealed facial
asymmetry extra oral swelling involving
lower border of mandible with an
increase in volume extending from the
left body of the mandible (7 cm)(figure
1). Intraorally, an expansile mass of left
of the buccal vestibule extending
posteriorly 37 anteriorly to distal surface
of 33(figure 2). It was a rubbery, in
consistency non-tender with poorly
defined boundaries and a smooth
surface. This lesion was associated with a
obliteration of vestibule and tooth
mobility of associated teeth. Medical and
dental histories were non contributory.
Panoramic radiograph revealed a
multilocular radiolucent lesion of left
mandibular body extending posteriorly
from distal root of 37anteriorly crossing
the midline extending to 41 (figure 3).
Occlusal radiograph showed expansion
of both the buccal and lingual cortical
plates (figure 4).
The CT panoramic findings revealed soft
heterogeneous
predominantly
hyperdense tissue attenuation extending
in body of mandible on left side causing

fenestration of the same(figure 5).3D
reconstruction indicated destruction of
the cortical bone involving both buccal
and lingual cortical plates causing
fenestration (figure 6).
Fine needle aspiration showed negative
result. Incision biopsy was performed.
Macroscopically, whitish soft tissue of
rubbery texture was observed.
Biopsy specimen was taken for
histopathological examination which
showed strands, cords and islands of
odontogenic epithelium in a primitive
connective tissue stroma. The epithelial
islands and cords were characterized by
peripheral columnar hyperchromatic
cells and were frequently only two cell
layers thick (figure 7). The mesenchymal
component
consisted
of
evenly
distributed plump ovoid and stellate cells
in a loose myxoid to predominantly
eosinophilic matrix resembling the
primitive dental papilla. No hard tissue
structures were detected. These findings
are suggestive of AF (figure 8). Based on
the clinical features, radiological
imaging, and histopathological reports, a
diagnosis of AF was established.
Mandibular resection, from left posterior
ramus to contralateral canine, was
performed with primary reconstruction
using titanium reconstruction plate. Post
operative intra orally examination after 1
month showed signs of healing (figure 9).
Post operative panoramic radiograph
after 1 month shows healing of the bone
(figure 10).The patient was followed up
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for 1 years; the outcome was
functionally and aesthetically satisfactory
and there was no signs of recurrence.
DISCUSSION
AF is a true-mixed neoplasm of
odontogenic origin with both epithelial
and mesenchymal tissues.[4] These
neoplasms are noticed in young patients
especially in the first two decades of life
and mandible is considered to be the
most common site of occurrence than
the maxilla by a factor 3.1 5. In contrast
to this, the present case showed lesion in
an adult patient in the fifth decade of
life. Males are more commonly affected
than females, who are usually diagnosed
between the first and second decades of
life frequently presenting with a painless
swelling of the jaw. AF is diagnosed
between the first and second decades of
life[6].
It is hard to say that delay in seeking
treatment was the sole reason for the
late diagnosis as the patient had had
symptoms for only 2 years and it would
be difficult to prove the lesion was
present but asymptomatic for over 30
years until the late diagnosis in this case.
AF is generally associated with enclosed
teeth in the posterior region of the
mandible, angle or ramus but in present
case lesion was not associated with
impacted tooth, but was associated with
missing first molar. Bone expansion and
tooth dislocation are common findings,
similar finding were present in this case.

intraoral ulceration, or tenderness may
also be observed, present case also
showed similar presentation but without
any intraoral ulceration or tenderness.
Radiographically they appear unilocular
or multilocular with smooth welldemarcated borders.[7]
Cortical expansion of the affected bone
is commonly observed8which was noted
in the present case elucidating its true
neoplastic nature.
This case reported also showed huge
multilocular radiolucency with indistinct
curved septa. In the case reported,
revealed root resorption and with no
enclosed teeth; these are unusual
findings for this kind of lesion. The
tomography
images
revealed
fenestration of the cortical bone, a
characteristic of extensive and longstanding lesions but which is rarely
observation in AF.
Microscopically the epithelial component
occupies the mesenchymal stroma in
various patterns like thin long strands,
cords, nests, or islands. Unlike the
strands in ameloblastoma, the strands in
AF exhibit double or triple layer of
cuboidal cells The ectomesenchymal
component is composed of typical plump
fibroblasts with delicate collagen fibrils
simulating the dental papilla.[9]
The following lesions should be
considered be considered under
differential diagnosis.(table 1)

The patients usually present with a
asymptomatic firm to hard swelling, but
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Table1: Differential diagnosis for
AF[10,11]
A
1. Ameloblastoma
n 2. Central Giant Cell Granuloma
3. OdentogenicKeratocyst
e 4. Dentigerous Cyst
x 5. Odontogenic Myxoma
t 6. Histiocytosis.
e
A
n extensive surgical treatment is
suggested as the initial approach due to
its high recurrence rate (18%) and the
greater chances of recurrent AFs
transforming
into
ameloblastic
[9]
fibrosarcoma (45%).
Patients with AF must be followed up for
a long period to enable the early
detection of possible recurrence or
malignant transformation. This reported
case is followed up for 3 years, no
recurrence or malignant transformation
is detected and still is under follow up.
CONCLUSION:
A careful treatment planning is
necessary considering their recurrence
rate and ability to undergo malignant
transformation. Though Ameloblastic
fibroma is an rare neoplasm should be
considered as differential diagnosis,
irrespective of age and its association
between impacted tooth.
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FIGURES:

Figure-2:Intra oral picture showing
obliteration of left buccal vestibule.

Figure-3: OPG showing extensive
multilocular lesion on left side of the
mandible.

Figure-4: Occlusal radiograph showing
expansion of lingual and buccal cortical
plates.

Figure-5: CT Panoramic view

Figure-1: Voluminous swelling on left side
of mandible

Figure-6: 3D reconstruction.
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Figure-7:Histopathogical picture showing
odontogenic epithelium in connective
tissue.

Figure-8: Histopathogical(100X) showing
stellate cells in a loose myxoid resembling
the dental papilla.

Figure-9: Post operative picture after
1month.

Figure-10:
1month

Postoperative

OPG

after
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ABSTRACT
Context: Palatal rugae are used for various purposes and are of most importance in forensic cases, because they are
highly individualistic. Aims: Rugae are also characteristic to a particular population, which could help in mass
disaster. This paper studies about the pattern of rugae in Marathwada population of Maharashtra State. Settings
and Design: A total of 60 subjects, 30 Males and 30 Females were considered for the study. The study subjects
were in the age range of 19-26 years from Marathwada region and were randomly selected from OPD in the
Department of Oral Medicine and Radiology at Maharashtra Institute of Dental Sciences, Latur. Methods and
Material: After taking verbal consent from patient, alginate impressions were made in perforated impression trays
and stone casts were made. The rugae were marked with a sharp graphite pencil and then lengths were measured
using flexible wire. The study was based on the classification system given by Thomas and Kotze and Kapali et al.
Statistical analysis used: Chi square and mann-whitney tests were used for mean and relationship between the
attributes. Confidence interval and p-value were set at 95% and ≤0.05 respectively. Results: The number of rugae
is more when compared to females, both on right and left side of palate and wavy pattern is found to be more
compared to other patterns in this population. Conclusions: The features of rugae being stable, unique, easily
recorded and highly reliable make them a good mode for forensic identification.
KEYWORDS: Palatal Rugae, Forensic Odontology, Marathwada Populations.
INTRODUCTION
Forensic odontological identification by their nature is
multidisciplinary team efforts relying on positive
identification as well as presumptive or exclusionary
methodologies. In forensic odontology dentists play a
pivotal role in supporting legal and criminal issues.
Personal identification forms an integral part of forensic
science, especially when they are dealing with crimes or
with mutilated bodies that have undergone damage
beyond recognition. Palatal rugae pattern is a forensic
identification parameter.[1] In 1889 Allen applied palatal
rugae in the identification for the first time.[2] Palatine
rugae are unique to each individual and are reasonably
stable during the person’s growth. Once formed, it only
changes in its length, due to normal growth, staying in
the same position throughout the life of a person. Under
the protection of lips, cheeks, tongue, teeth, bones and
dentures, palatal rugae can protect against trauma, high
temperature and decomposition and is less susceptible to
trauma and injuries, so it plays an important role on
forensic identification.[1]
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This present study is an attempt to determine the number
and different pattern of rugae and to see if there is any
gender difference in rugae pattern in Marathwada
population thereby highlighting the importance of palatal
rugae in establishing person’s identity.
SUBJECTS AND METHODS
A total of 60 subjects, 30 Males and 30 Females, with
healthy oral condition without inflammation, trauma,
braces or dentures were considered for the study. The
study subjects were in the age range of 19-26 years from
Marathwada region and were randomly selected from
OPD in the Department of Oral Medicine and Radiology
at Maharashtra Institute of Dental Sciences, Latur.
Impression making
After taking verbal consent from patient, alginate
impressions were made in perforated impression trays
and stone casts were made. The rugae were marked with
a sharp graphite pencil and then lengths were measured
using flexible wire.

662

Vijayalaxmi et al.

European Journal of Pharmaceutical and Medical Research

Classification of palatal rugae
The study was based on the classification system given
by Thomas and Kotze and Kapali et al.[3]

Converging rugae: were considered to be converging if
two rugae with different origins join on their lateral
portions.

Length of Rugae. The length of rugae is as follows:
primary (>5 mm). secondary (3–5 mm), fragmentary (<3
mm).

Statistical Analysis: Chi square and mann-whitney tests
were used for mean and relationship between the
attributes. Confidence interval and p-value were set at
95% and ≤0.05 respectively.

Shape of Rugae
The shapes of individual rugae were classified into 4
major types. Curvy: the curved type had a simple
crescent shape with a gentle curve. Wavy: the wavy
rugae were serpentine (snake-like) in shape. Straight:
the straight types ran directly from their origin to
insertion. Circular: they are classified as rugae that
showed definite continuous ring formation.

RESULTS
Table 1 shows that males had more number of rugae
when compared to females, both on right and left side of
palate with a mean of 5.83 in males and 5.73 in females
on right side and 5.87 in males and 5.6 in females on left
side. There was no statistical significance in number on
right and left side and gender.

Unification. This occurs when two rugae are joined at
their origin or termination. Unification is classified into
two categories.

Table 2 shows that the primary, secondary and
fragmentary rugae were more in males when compared
to Females.

Diverging: rugae were considered to be diverging if two
rugae had the same origin but immediately branched.

Table 3 and 4 shows wavy pattern were more when
compared to straight and curvy patterns followed by
diverging and converging patterns.

Table 1: Frequency distribution based on the number, according to gender and sides.
Number
Gender
Right
Left
Mean (SD)
Mean (SD)
Males
5.83 (2.13)
5.87 (1.43)
Females
5.73 (1.2)
5.6 (1.28)
P Value
0.97
0.51
Table 2: Frequency distribution based on length, according to gender.
Length
Gender
Primary
Secondary
Mean (SD)
Mean (SD)
Males
8.80 (2.27)
3.0 (2.3)
Females
8.63 (1.96)
2.6 (1.8)
P Value
0.9
0.59

Fragmentary
Mean (SD)
0.10 (0.31)
0.03 (0.18)
0.65

Table 3: Frequency distribution based on shape, according to gender: On Right side.
Shape (Right side)
Gender
Straight
Wavy
Curvy
Converging
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Males
1.3 (1.3)
3.5 (1.63)
1.2 (0.81)
0.0 (0.0)
Females
0.9 (0.9)
3.47 (1.17)
0.97 (0.81)
0.07 (0.25)
P Value
0.45
0.93
0.3
0.65

Diverging
Mean (SD)
0.2 (0.41)
0.2 (0.41)
1.0

Table 4: Frequency distribution based on shape, according to gender: On Left side.
Shape (Left side)
Gender
Straight
Wavy
Curvy
Converging
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Males
0.8 (0.9)
3.5 (1.5)
1.23 (0.9)
0.03 (0.18)
Females
0.7 (1.6)
3.3 (1.06)
1.23 (1.10)
0.2 (0.41)
P Value
0.83
0.76
0.9
0.26

Diverging
Mean (SD)
0.17 (0.38)
0.210(0.31)
0.6

www.ejpmr.com

663

Vijayalaxmi et al.

European Journal of Pharmaceutical and Medical Research

Diagram 1: Mean Number of Rugaes on right and left side in comparison with gender.

Diagram 2: Mean Number of different type of Rugaes on right side in comparison with gender.

Diagram 3: Mean Number of different type of Rugaes on left side in comparison with gender.

www.ejpmr.com

664

Vijayalaxmi et al.

European Journal of Pharmaceutical and Medical Research

DISCUSSION
Palatal rugoscopy was first proposed by Spanish
investigator Troban Hermaso in 1932.[4] It is generally
recognized that the palatal rugae pattern is permanent
like fingerprints and cheilogramma, it never alters by
disease, trauma or chemical corrosion. Palatal rugae
pattern is unique among individuals, even between twins.
Palatal rugae pattern is mediated by genetic genes,
showing various characteristics among population and
retains unchanged in each individual.[4]
In our study, the number of rugae was more on right side
when compared to left side and slightly more in males
when compared to Females, but were statistically
insignificant. Our study showed similar results to study
done by Indira AP[5] where the number of rugae in males
was slightly more than in females and also the total
number of rugae were more on the right side. However
study done by Shetty M[6] showed that there was no
significant difference in the total number of rugae on
right or left side among males and females[5] and Azab
S[7] et al study showed no significant difference in total
number of rugae.
In the present study, the length of primary rugae was
more when compared to secondary and fragmentary
rugae and also did not show any significant difference
between genders. Ahmed and Hamid[8] study revealed
the mean number of primary and secondary rugae in
males was greater than females and fragmented rugae
were comparable in both groups, however the study
lacked any significant difference in genders. This study
was comparable to our study were primary rugae were
predominant in both sexes. Azab S[7] et al also revealed
that their study had primary rugae in predominance.[6]
In our study, wavy patterns were more predominant in
both groups. A study conducted by Nayak P[9] et al
showed wavy and curved patterns were most prevalent in
both groups. This study was similar to our study were
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unifications were few in number and circular rugae were
not observed. Our study showed wavy pattern as
predominant followed by curve and straight patterns.
Study conducted by Subramanian P and Jagannathan N[4]
showed wavy pattern to be highest followed by curve,
straight, circular and unification pattern. However our
study did not show circular pattern.
In our study, diverging patterns were more when
compared to converging patterns and was statistically
insignificant between genders and was in comparison
with study done by Mushannavar et al.[10] Mutalik V et
al[11] study had wavy pattern as predominant pattern,
followed by curve pattern, as in our study where wavy
pattern was predominant followed by curve and straight
patterns.
CONCLUSION
Palatal rugae possess the features of uniqueness,
stability, low cost, reliability and post mortem resistance
and are thus an important tool in forensic investigations.
Rugae patterns are characteristic to particular population
in terms of rugae number and shape. However, largescale comparative study concerning different races,
family members and monozygotic twins is urgently
needed in the future.
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ABSTRACT

Background: Oral cancer is one of the most common causes of death is cancer. e most common risk factor for
oral cancer is tobacco. Usage of tobacco leads to changes in the oral mucosa in the form of potentially malignant
disorders which further causes oral cancer. However Recent epidemiological studies have shown a strong link between diabetes and cancer.
.Hence this study was aimed to evaluate SG levels in patients with oral cancer (OC), potentially malignant disorders (PMD) and in patients
with tobacco habit. Materials and Method:is case control study consisted of 80 subjects which were divided into mainly two groups; study
and control groups. e study group consisted of a total of 60 patients, 20 patients in each subgroups ie, OC, PMD, patients with tobacco
habits. Control group consisted of 20 healthy individuals without lesions or tobacco habits. Fasting serum samples were subjected for
biochemical evaluation using BS-380 chemist autoanalyser and the results are analyzed.e values obtained were statistically analyzed using
SPSS 19.0 version software. Result: ere was signiﬁcant increase of FBS levels in oral cancer and precancer (P<0.001). ere as no change of
SG in habit patients. Conclusion: ere is an increased glucose levels in PMD and OC. e increased SG levels may be considered as a useful
indicator for initial changes occurring in the neoplastic cells.
Introduction:
Oral cancer is one of the most common causes of death is cancer.1
More than 11 million people are diagnosed with cancer every year. It
is estimated that there will be 16 million new cases every year by
2020.2Most of oral cancers occur as squamous cell carcinomas. Most
aﬀected patients are middle-aged or elderly individuals. In male, OC
represents 4% of total body cancer; in females, 2% of all cancers.
Many oral squamous cell carcinoma (OSCC) develops from
potentially malignant disorders (PMD) of the oral cavity. e use of
tobacco has been well established as a signiﬁcant risk for the
development of OSCC and PMDs like leukoplakia, erythroplakia and
oral submucous ﬁbrosis. OC is found to be associated with tobacco
usage in one or the other form. e risk of developing malignancy is 59 times greater for smokers than non-smokers which is dose
dependent.3
However the recent epidemiological studies have shown a strong link
between diabetes and cancer.4e diabetes and cancer has many
common risk factors such as obesity, male sex and ageing, both are
associated with more incidence of cancer.5e ﬁrst association
between cancer and diabetes was studied in 1885.6 Diabetes mellitus
causes many immunologic and metabolic changes in the oral
mucosa.
More over the early detection of cancer is of critical importance
because survival rates markedly improve when the oral lesion is
identiﬁed at an early stage. Hence this study was aimed to evaluate
SG levels in OC,PMD and in patients with tobacco habit.
Materials and methods: is study consist of 80 subjects, divided
into mainly two groups; study and control groups. e study
groupconsist of a total of 60 patients, of which 20 patients with OC,
20 patients with PMDs, and 20 patients with habit of tobacco but
without any lesions at the time of study. Control group consist of 20
healthy individuals without lesions or tobacco related habits.
Patients who had any systemic diseases like renal disease, diabetes,
etc were excluded in the study.
Both groups consisted of both sexes and are in the age group of 15
years to 60 years. After informed consent a detailed history of habits
was taken for all the patients who were ﬁrst clinically diagnosed to
have OC and PMDs. Fasting venous blood of 10ml from all subjects
was collected in a test tube and the serum was separated from other
constituents of blood using centrifuge. Serum from this collected
blood sample is used for the evaluation. e biochemical evaluation
is done using BS-380 chemist autoanalyzer and the results are
analyzed and expressed.

e values of the test obtained is analyzed and subjected to statistical
evaluation. FBS is compared in OC, PMDS, Tobacco habit patients
without any lesions and controls. e statistical analysis is
performed by using SPSS (statistical package for social sciences) 19.0
version software. Comparison of four groups with respect to each
biochemical parameters is done by one way ANOVA.
Results: e mean serum FBS is compared with the control, patients
with OC, PMDS, and patients with tobacco habit. e mean value of
the FBS for control group was 92.20±11.19. e mean value in OC was
109.10±13.44. e mean value in PMDS is 104.30±14.06 and in
tobacco habit patients mean value is 93.05±6.16. (Graph -I).
Comparison of the level of FBS among the four groups is done by one
way ANOVA and it is found that mean value between groups was
statistically signiﬁcant (P<0.001). Hence FBS levels are increased.
(Table -I)
FBS is substantially increased in OC patients which is statistically
signiﬁcant (p<0.001). PMDS also showed increased levels of FBS
when compared to patients with habit and control (P< 0.05). ere is
no signiﬁcant change of FBS in patients with tobacco habit patients
(P>0.05). is suggests that there is signiﬁcant increase of FBS in OC
patients and PMD patients and no change of FBS in tobacco habit
patient.
Discussion:
e result of this study states that serum glucose levels are
substantially increased in OC & PMDS. ere was no signiﬁcant rise
of FBS in tobacco habit patients.
Similar study conducted by Dikshit et al. found that the incidence of
leukoplakia and lichen planus in diabetic patients is more in
comparison with non-diabetic patients. ey stated that a positive
association between diabetes mellitus and premalignant lesions
might occur due to shared risk factors.7
A study done by omas et al. analyzing the risk factors of
leukoplakia, it was found that diabetic patients are three times more
associated with leukoplakia than non-diabetic patients. is
increased incidence might be due to the metabolic and immunologic
changes in the oral mucosa.8 is was in consistent with the present
study. Increased FBS levels in PMDS can be attributed to metabolic,
immunologic changes in the oral mucosa and the shared risk factors.
A study conducted by Ujpál et al. reveals occurance of leukoplakia or
erythroplakia in diabetic patients. ey also stated that there is more
incidences of gingival cancer and lip cancer in diabetic patients as
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compared to the non-diabetic patients.9 e result of this study is in
consistent with the present study. e FBS levels are signiﬁcantly
increased in OC patients.
Elevated blood glucose levels can lead to excessive formation of free
radicals and increased protein breakdown. It has been suggested that
poor diabetic control is associated with an increased cancer risk due
to enhanced oxidative damage to DNA by free radicals.10Also due to
protein breakdown, the activity of antioxidant scavengers and
enzymes is reduced. Both the increase in free radicals and oxidative
stress promote carcinogenesis.11,12
e molecular mechanisms associated with diabetes and cancer
development are still not clear. However, only few research studies
have been done on diabetes and oral cancer. e association between
diabetes and oral cancers may be due to shared risk factors between
the two diseases. However, the etiologic factors of oral cancer such as
tobacco, alcohol can also contribute to oral cancer in diabetic
patients.
Benjamin AL13has screened 769 individuals and found that FBS was
found to be higher in betal nut chewers, which was independently
associated with diabetes. In the present study majority of the patient
had tobacco in some form. e increased sugar levels in the present
study may also be attributed to habit induced OC and PMDS.
However there was no signiﬁcant change of FBS in patients with only
habit without any lesions.
From the ﬁndings of the this study, it is found that FBS as a
biochemical indicator, has got no direct and overall signiﬁcant
inﬂuence associated with tobacco habit. Variability in the values of
FBS in OC & PMDS patients may be due to multiple reasons, such as
age, nutritional status, body mass index, alcohol consumption,
exercise habits and methodological diﬀerence.
Conclusion: Diabetic patients who have habit of tobacco may
constitute a relatively high-risk group for developing oral potentially
malignant disorders. Diabetic patients who have oral potentially
malignant disorders may constitute a relatively high-risk group for
developing oral cancer. e increased sugar status may be
considered as a useful indicator for initial changes occurring in the
neoplastic cells. Dentists must screen all patients with diabetes for
any mucosal changes.
However more advanced studies are necessary to show a deﬁnitive
relationship between diabetes and oral cancer.
TABLE –I: Comparison
ONE WAY ANOVA
Source of Degrees of
variation
freedom
Between
3
groups
Within
76
groups
Total
79

of four groups with respect to FBS by
Sum of Mean sum F-value P-value
squares of squares
4199.73 1399.91
10.55 0.001***
10076.15

132.58

14275.88

***P<0.001
GRAPH –I Bar graph showing comparison of four groups with
respect to FBS levels.
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ABSTRACT

Article History:

Sialolithiasis has been reported to be the most common disease of the salivary gland affecting 12
individuals per 1000 of the adult population. It is the most common cause of acute and chronic
infections of salivary gland and accounts for greater than 50% of the diseases involving large salivary
glands. Sialolith
Sialolith greater than 15mm in any one dimension or 1 gram in weight have been classified as
giant sialoliths in literature. Residual cyst may be radicular, dentigerous or any other cyst which
persists after the removal of its associated tooth. They account for approximately 10% of all
odontogenic cysts and are usually asymptomatic. The aim to the present article is to report
simultaneous occurrence of giant submandibular sialolith with unsusual shape and residual cyst on the
contralateral side. The interesting point
point to note is the strikingly similar appearance of sialolith to
canine.
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INTRODUCTION

Case History

Salivary gland stones are calcified organic matter occurring
within the secretory ducts salivary glands. It has been reported
to be the most common disease of the salivary gland (Leung et
al., 1999) and is the most common cause of acute and chronic
infections of salivary gland. (Zenk et al.,
., 1994) Males are
affected twice as commonly to the females (Cawson and Odell,
1998) and there is an increased predilection towards individuals
in the middle age group. Submandibular gland is most
commonly involved followed
ed by parotid, sublingual and minor
parotid glands. Sialoliths greater than 15mm in any one
dimension or 1 gram in weight have been classified as giant
sialoliths in literature. (Raveenthiran and Hayavadana Rao,
2004) Residual cyst may be radicular, dentigerous
dentig
or any other
cyst which persists after the removal of its associated tooth.
They are more commonly seen in maxillary anterior region.
(Sridevi et al., 2014) The aim to the present article is to report a
case of giant submandibular sialolith and residual
resid
cyst on the
contralateral side. The interesting point to note is the strikingly
similar appearance of sialolith to canine.

A 52 year old male patient reported with the chief complaint of
pain in left lower back region of jaw since 3 month following
which he underwent extraction with respect to 36 which was
grossly carious. Patient reported decrease in pain following
extraction for 15 days, but recurred thereafter.

*Corresponding author: Dr. Harshita Rai,
Department of Oral Medicine and Radiology, KLE Institute of Dental Sciences,
KAHER KLE Academy of Higher Education and Research, KLE University,
Belagavi Karnataka, India.

Clinical examination
Extraoral examination did not reveal any facial asymmetry or
swelling (Fig.1). On intraoral examination grossly decayed 35
and root stump with respect to 37 region was present along
with obliteration of the bucca
buccal vestibule in 35 to 37 region
(Fig.2).
Examination of the floor of the mouth revealed a solitary,
localized swelling on right side extending from the lingual
frenum to the distal aspect of 45. (Fig. 3) No history of pain or
discharge
harge was associated with the swelling. Patient reported
mild increase in size during mealtimes. On bidigital palpation,
the swelling was non tender and hard in consistency. No
clinical signs and symptoms associated with decreased
salivation were present. Based on the history and clinical
presentation, provisional diagnosis of obstructive sialolithiasis
involving right submandibular gland was established.
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epicenter of the cystic radiolucency was located in the
periapical region of the former involved 36 wh
which was
extracted due to caries (Fig.4). Mandibular occlusal radiograph
revealed a well-defined
defined cylindric shaped radiopacity with
respect to 44-47
47 (Fig. 5). Similar findings were noted in OPG,
which revealed a well-defined
defined cystic lesion with respect to 36
to 37 region.

Fig. 1. Extraoral profile of patient showing no evidence of swelling
Fig. 4. IOPA revealing well defined unilocular radiolucency with
discontinuity in superior aspect

Fig. 2. Obliteration of buccal vestibule w.r.t 35-37
35
region

Fig. 5. Mandibular occlusal radiograph with canine like sialolith
in the floor of the mouth

Fig. 3. localised solitary swelling in the floor of mouth

Investigations
IOPAR with respect to 35-37
37 region revealed a well-defined
well
oval shaped radiolucency with corticated boundary. The

Fig. 6. OPG revealing sialolith of submandibular duct on right
side and residual cyst on left side with perforation
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Treatment
Patient was referred to the department of oral and maxillofacial
surgery where surgical removal of the sialolith (Fig. 7) and
surgical enucleation of the cyst was carried out. (Fig. 8) was
carried out. The removed stone measured around 25 mm in the
anteroposterior dimension, tapering in shape with rough surface
and light yellow in colour (Fig.9). The histopathology findings
of the cystic lining were suggestive of Radicular Cyst.

The internal structure revealed well defined radiolucency
within the cystic lesion suggesting perforation. Radiopacity
was present extending from the 43 to 46 region mimicking
tooth like structure (Fig. 6). Based on the history, clinical and
radiographic examination diagnosis of right submandibular
sialolith and residual cyst with respect to 36 region was made.

Fig. 10. Post-operative OPG

Follow up
No reccurence of either the cyst or sialolith was noted in a
period of one and a half year (Fig. 10). Salivary flow of the
patient was optimum and no signs of xerostomia were noted.
Fig. 7. Sialolith in wharton’s duct after exposure

DISCUSSION

Fig. 8. Perforation of buccal cortical plate w.r.t 34-37 region

Fig. 9. Surgically removed sialolith measuring approximately
25mm

The degree of severity of sialolithiasis can be correlated to the
degree of obstruction in the salivary duct. (Williams, 1999) In
the present case, the patient did not report any history of
associated pain or tenderness in the gland. The asymptomatic
nature of the disease could be responsible for the giant size of
the calculi as the patient did not seek medical consultation
earlier and it was an incidental finding. Gonçalves et al. (2002)
have reported a case with unusual shape of sialolith but only
one such case with canine-like appearance has been reported
previously in the literature. (Gupta et al., 2013) Imaging
modalities are very helpful in detecting the presence of salivary
gland calculi. A standard mandibular occlusal radiograph best
demonstrates the stone. Other methods include sialography,
ultrasonography and CT scan. Ultrasonography is usually
indicated to located small calculi and when sialography cannot
be performed due to acute sialadenitis secondary to
sialolithiasis. Various treatment options are available depending
on the extent and severity of the disease. During the acute
phase treatment is primarily palliative. Surgical intervention is
indicated only after the acute phase has subsided.
Sialendoscopy is a latest treatment modality which facilitates
the removal of deep seated stones without compromising the
gland. It can be used alone or in conjunction with piezoelectric
extracorporeal shock wave lithotripsy. (McGurk et al., 2005)
Residual cysts are of inflammatory origin which occurs
primarily in periapical position and persist after the removal of
associated teeth. Radiographically, the cysts appear as well
defined radiolucencies with sclerotic margins. Occasionally, in
long standing cystic lesions radiopaque masses of calcification
may be appreciated which range in size from barely perceptible
masse to larger masses rarely crossing 0.5 cm. (White and
Pharoah, 2006) One such case was reported by Sridevi et al
where the cyst was associated with calcifications in an elderly
patient. (Sridevi et al., 2014) In the present case however,
internal structure was homogenously radiolucent. In cases
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involving calcification, a differential diagnosis of mixed
radiopaque - radiolucent lesions such as odontomas, fractured
root tips with secondary infections, intermediate stages of
periapicalcemento osseous dysplasia, adenomatoid odontogenic
tumour and calcifying epithelial odontogenic tumours should
also be taken into account. (Sridevi et al., 2014)
Conclusion
With the advent of newer imaging modalities like
ultrasonography, CT, CBCT, sialography etc. the field of
imaging science in dentistry has come a long way, but the
conventional imaging techniques still retain their popularity
and continue to be the first investigation of choice. A case of
giant sialolith and residual cyst has been reported which was
diagnosed and treated using conventional radiographic
techniques with no postoperative complication.

REFERENCES
Cawson, R.A. and Odell, E.W. 1998. Essentials of oral
pathology and oral medicine. 6th ed. pp 239-240.
Edinburgh: Churchill Livingstone, 1998.
Gonçalves, M., Hochuli-Vieira, E., Lugão, C.E., Monnazzi,
M.S. and Gonçalves, A. 2002. Sialolith of unusual size and
shape. Dento maxillofac Radiol., 31(3):209-10.

Gupta, A., Rattan, D. and Gupta, R. 2013. Giantsialoliths of
submandibular gland duct: Report of two cases with
unusual shape. Contemp Clin Dent., 4(1):78-80
Leung, A.K., Choi, M.C. and Wagner, G. 1999. A. Multiple
sialolths and a sialolith of unusual size in the
submandibular duct. Oral Surg, Oral Med, Oral Path, Oral
Radiol, Endo., 87: 331-333.
McGurk, M., Escudier, M.P. and Brown, J.E. 2005. Modern
management of salivary calculi, Br J Surg., 92:107-12.
Raveenthiran, V. and Hayavadana Rao, P.V. 2004. Giant
calculus in the submandibular salivary duct: report of the
first prepubertal patient. Pediatr Surg Int., 20(2):163-4.
Sridevi, K., Nandan, S.R., Ratnakar, P., Srikrishna, K. and
Vamsi Pavani, B. 2014. Residual Cyst Associated with
Calcifications in an Elderly Patient. J Clin Diagn Res.,
Feb;8(2):246-9
White, S.C. and Pharoah, M.J. 2006. Oral radiology –
principles and interpretation (5th edn). StLouis: Mosby,
597–98.
Williams, M. F. 1999. Sialolithisis. Otolaryngologic Clinics of
North America, 32: 819-834.
Zenk, J., Benzel, W. and Iro, H. 1994. New modalities in the
management of human sialolithiasis. Minimally invasive
therapy, 3: 275-284

*******

ISSN: 2320-5407

Int. J. Adv. Res. 5(11), 1503-1510
Journal Homepage: -

www.journalijar.com

Article DOI: 10.21474/IJAR01/5927
DOI URL: http://dx.doi.org/10.21474/IJAR01/5927

RESEARCH ARTICLE
COMPARISON OF ACCURACY IN AGE ESTIMATION BY MODIFIED KVAAL’S FORMULA
AND CORONAL PULP CAVITY INDEX- A RADIOGRAPHIC STUDY.

1.
2.
3.
4.

Dr. Pushpa1, Dr. Vaishali Keluskar2, Dr. Anjana Bagewadi3 and Dr. Alka Kale4.
Post graduate, MDS in Oral Medicine and Radiology, KLE V.K. Institute of Dental Sciences, Belagavi,
Karnataka, India.
Professor, Department of Oral Medicine and Radiology, KLE V.K. Institute of Dental Sciences, Belagavi,
Karnataka, India.
Head and Professor, Department of Oral Medicine and Radiology, KLE V.K. Institute of Dental Sciences,
Belagavi, Karnataka, India.
Principal, Department of Oral Pathology, KLE V.K. Institute of Dental Sciences, Belagavi, Karnataka, India.

……………………………………………………………………………………………………....
Manuscript Info
Abstract
…………………….
………………………………………………………………
Manuscript History
Received: 21 September 2017
Final Accepted: 23 October 2017
Published: November 2017
Key words:Age estimation, modified Kvaal‟s
formula,
coronal
pulp
cavity
index(CPCI),
maxillary
second
premolar, periapical digital radiographs,
paralleling technique.

Background: Age determination has become increasingly important in
forensic science not only for the identification of corpses, but also to
clarify legal queries in delineating juvenile and young adults in spheres
pertaining to employment, labour acts and criminal offences. It plays a
crucial role in forensic medicine, especially in connection with crimes
and accidents.
Aim: To estimate the accuracy of age by using modified Kvaals
formula and Coronal pulp cavity index.
Objectives:
1. To assess the accuracy of modified Kvaal‟s formula and Coronal
pulp cavity index in estimating age among Indian population.
2. To compare the standard error of estimated age among both
technique.
3. To establish the standard technique in assessing age among 5
groups.
Methodology: 100 individuals were selected within age group of 20-70
years. Digital intraoral periapical radiographs was taken by using
KODAK 8000 RVG machine with the exposure factors of 65 KVp and
8 mA for 0.2 s for either right or left side of maxillary second premolar
by paralleling technique and maximum length of tooth, root and pulp
were measured based on Modified KVAAL‟s method and CPCI using
the KODAK Dental Imaging software.
Statistical analysis: The results obtained will be analyzed by using
Descriptive analysis, Chi square test and ANOVA
Results: Modified kvaals formula and CPCI can be used in estimation
of age among Indians. To compare SEE between both techniques,
Modified Kvaals method shows lesser error when compared with
CPCI.
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Introduction:Age, or the time that a person has lived since birth, is an important cultural, religious and social phenomenon. Various
stages of life are considered significant milestones such as a child‟s first birthday, the time to start school and the right
to vote. To derive the chronological age of an individual a precise date of birth is required. This is conventionally
confirmed by the birth registration documents which represent the starting point for the recognition and protection of
every child's fundamental right to identity and existence. However, one in three developing countries has birth
registration rates of less than 50%. This has led to a variety of ways of assessing growth and development, one of
which is the concept of maturity given by Tanner1975. When date of birth is uncertain, maturity markers may be used
to estimate age. These maturity markers have been of considerable interest to physicians, anthropologists and dentists
in order to correctly identify abnormalities.
Age estimation is one of several indicators employed to establish identity in forensic cases. Such estimations of living
individuals are made for refugees or other persons who arrive in a country without acceptable identification papers
and may require a verification of age, in order to be entitled to civil rights and/or social benefits in a modern society. 1
Literature reports different morphological and radiological techniques for age assessment. Dental age estimation has
gained acceptance because it is less variable when compared to other skeletal and sexual maturity indicators.2
Age estimation techniques are also useful for demonstrating substantive proof of birth records and age for immigrants
(legal and otherwise) and those seeking retirement benefits. Therefore age estimation may be necessary for the living
and diseased, and may apply to children, adolescents or adult age-groups.3
Dental changes for age estimation were undertaken by Schour and Massler and Gustafson. They evaluated dental age
changes in children and adolescents by radiographs.
Later, morpho-histological technique and biochemical methods were put forward to assess dental ageing in adults.
However, both techniques require tooth extraction, sectioning and further processing of dental tissues. Such invasive
technique suit for post-mortem reconstructive procedure but in case of estimating age on living individuals, extraction
in unethical. Hence, methods that do not require tooth extraction are also useful to evaluate age. These include clinical
assessment of attrition, use of tooth colour as well as radiological methods. Such non-invasive methods can be used on
the living and dead and do not require complex devices. 3
Kvaal et al.1 were perhaps the first to develop a method for estimating age in adults using radiographs taken in situ.
The method examined radiographs of 100 Norwegian adults.
Since the error of age estimation was higher with Kvaal‟s formula, a new age estimation formula was derived from
obtained length and width ratios. The developed formula was then tested on an additional 100 subjects by
Mohankumar et al and showed Standard error of estimated age by modified Kvaal‟s formula was less, when compared
to standard error of estimated age of Kvaal and coauthors formula in sample Indian population. 4
Study was carried out by RajandarTalabani et al to present a method for assessing chronological age based on the
relationship between age and measurement of the tooth-coronal index (TCI) on mandibular first molar in an attempt to
improve the precision and reliability of age estimations.5 Result showed the real age and the predicted age using TCI
values were similar and the coefficients of correlation between actual age and predicted age were found to be very
significantly high for first molars.
So this study was conducted to compare the accuracy between the techniques ie Kvaals with modified formula and
coronal pulp cavity index.
Aim:To estimate the accuracy of age by using modified Kvaals formula and Coronal pulp cavity index.
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Objectives:1. To assess the accuracy of modified Kvaal‟s formula and Coronal pulp cavity index in estimating age among
Indian population.
2. To compare the standard error of estimated age among both technique.
3. To establish the standard technique in assessing age among 5 groups.
After obtaining an informed consent, male individuals reporting to the Department of Oral Medicine and Radiology,
KLE V.K. Institute of Dental Sciences, Belagavi, were included in the study.
Digital RVG of 100 individuals were taken.
Group A- Individuals of age 20-30years
Group B- Individuals of age 31-40years
Group C- Individuals of age 41-50years
Group D- Individuals of age 51-60years
Group E- Individuals of age 61-70years
Inclusion criteria:1. Individuals within the age group of 20-70 years.
2. Individuals having maxillary second premolar.
Exclusion criteria:1. Individuals with missing/ impacted maxillary second premolar
2. Carious tooth
3. Filled/prosthetically restored tooth
4. Malposed tooth
5. Tooth with periapical or pulpal pathologies
6. Tooth with morphological abnormalities, including attrition/abrasion/ erosion
7. Individuals having systemic diseases like Diabetes mellitus,
8. Hyper/Hypothyroidism,
9. Hyper/Hypoparathyroidism.
Method of collection of data:Informed consent was obtained from all individuals after explaining the procedure in language understandable to them.
Digital intraoral periapical radiographs were taken by using KODAK 8000 RVG machine with the exposure factors of
65 KVp and 8 mA for 0.2 s for either right or left side of maxillary second premolar by paralleling technique.
Following measurements were made for Modified Kvaal‟s method using the KODAK Dental Imaging software:
maximum tooth length, pulp length, root length on mesial side, pulp width at level „a‟(cementoenamel junction [CEJ]),
level „c‟ (midroot level), and level „b‟ (midpoint of c and a), root width at level „a‟ (CEJ), level „c‟ (midroot level), and
level „b‟ (midpoint of c and a).
In order to reduce the possible effects of variation in magnification and angulations of the radiographs, the following
ratios were calculated:
1. Root length/tooth length (T)
2. Pulp length/tooth length (R)
3. Pulp length/root length (P)
4. Pulp width/root width at level a (A)
5. Pulp width/root width at level b (B)
6. Pulp width/root width at level c (C)
7. Mean values of all ratios (M)
Mean value of width ratios from levels b and c (W)
Mean value of length ratios P and R (L)
Difference between W and L (W – L)
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T, maximum tooth length;
R, root length on the mesial surface;
P, maximum pulp length;
A, root and pulp width at cement-enamel junction (CEJ);
B, root and pulp width at one-quarter of the root length from the CEJ;
C, root and pulp width midway between CEJ and root apex
Age was assessed for all the individuals by using 2 predictors, where the mean of all ratios (M) was taken as the first
predictor, while the difference between the mean of the 2 width ratios and the mean of the 2 length ratios (W – L) was
taken as the second predictor.
Coronal pulp cavity index:On same tooth, measurements were performed using linear measurements. The CPCI, however, is an index based on
two linear measurements and thus requires no further standardization of tooth size. The measurements undertaken are
described below and illustrated in Figure.

CH: height of the crown;
CPCH: coronal pulp cavity height. Adapted from Drusini et al.
A straight line was traced between the cemento-enamel junctions on the mesial and distal aspect. This defined the
anatomical crown and the following measurements were acquired after Drusini et al.
1. Height of the crown (CH): measured vertically from the cervical margin to the tip of the highest cusp;
2. Height of the coronal pulp cavity (CPCH): measured vertically from the cervical line to the tip of the highest pulp
horn;
3. Tooth coronal index (TCI) = CPCH X 100/CH
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Statistical analysis:1. Comparison of actual age with estimated age by CPCI and Kvaal methods by paired t test
2. Correlation Coefficients were used to estimate the actual age with estimated age by CPCI and Kvaal methods.

Results:The present study included 100 patients having maxillary second premolar in normal functional occlusion between
age group of 20-70 years and divided into 5groups. Digital radiographs were taken in RVG and viewed using Kodak
digital imaging software and converted to high resolution JPEG images. On the full size image, nine measurements
were made on each individual‟s tooth based on Kvaal et al and Coronal pulp cavity index(Figure 1)
From the measurements, number of ratios were calculated in accordance with Kvaal et al. All ratios were calculated
on an Excel worksheet(Microsoft Office 2007). To test for statistical significance, paired-t test was applied to
compare actual age and estimated age on both CPCI and Kvaal‟s method as shown in (table 1) and shows significant
p-value for estimated age by Kvaal‟s method.
(Table 2) shows comparison of error by estimated age by CPCI and Kvaal methods from actual age and reported
significant p-value in Kvaal‟s method.
(Table 3) shows correlation coefficient between actual age with estimated age by CPCI and Kvaal‟s method and
reported significant p-value in both methods.
Comparison of actual age with estimated age by CPCI and Kvaal methods in different age groups is shown in(Graph
1). Among 5 groups, Modified Kvaal‟s formula can be applied among Group A, D, E and for Group B, C – CPCI can
be applied.
Table 1:- Comparison of actual age with estimated age by TCI and Kvaal methods by paired t test
Age
Mean
Std.Dv.
Mean Diff.
SD Diff.
Paired t
Actual age
44.88
16.12
Estimated age by TCI
44.46
9.71
0.42
16.25
0.1841
Actual age
44.88
16.12
Estimated age by Kvaal
52.27
14.57
-7.39
3.74
-13.9768
Estimated age by TCI
44.46
9.71
Estimated age by Kvaal
52.27
14.57
-7.82
14.99
-3.6867
*p<0.05

p-value
0.8547
0.00001*
0.0006*

Table 2 :- Comparison of error by estimated age by TCI and Kvaal methods from actual age
Variables
Mean
Std.Dv.
Mean
SD Diff.
Paired t
Diff.
Error in TCI
0.42
16.25
Error in Kvaal
-7.39
3.74
7.82
14.99
3.6867
*p<0.05
Table 3:- Correlation coefficient between actual age with estimated age by TCI and Kvaal methods
Variables
r-value
t-value
Actual age with estimated age by TCI
0.2876
2.0807
Actual age with estimated age by Kvaal methods
0.9753
30.5863
Estimated age by TCI and Kvaal methods
0.2896
2.0961
*p<0.05

p-value

0.0006*

p-value
0.0428*
0.00001*
0.0414*

Graph:- Comparison of actual age with estimated age by TCI and Kvaal methods in different age groups.
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Discussion:Tooth is considered as a reliable body part for forensic age estimation since environment has minimal influence on
it. Age estimation by radiographic evaluation is an established non-invasive technique for adults.9 Numerous
accurate age estimation equations have been derived for western population, which when applied for Indian samples
produced errors unacceptable in forensic age estimation. In order to enhance the accuracy of age prediction it is
advocated to derive age estimating formulas specific to Indian population.
A study was conducted by Shruthi K Patil et al on estimation of age by Kvaal‟s technique in sample Indian
population to establish the need for local Indian‑based formulae.
The estimated age and chronological age were compared, less accurate results were found in sample Indian
population. Modified Kvaal‟s formula was then developed. 4 Hence in the present study, modified Kvaal‟s formula
was used and showed less error on estimated age when compared to actual age.
The various studies that has been done to construct a formula for age estimation in Indian population has utilized
radiographs of anterior teeth.9 But in elderly anterior teeth are often lost making age estimation difficult. 9 Maxillary
second premolar was chosen as Chandramala et al found “Upper second premolar” tooth as a good predictor of age,
when taking “M” and “W-L” as the first and second predictors respectively. 2 So in our study, maxillary second
right/left premolar was used and showed significant results.
Digital radiography has various advantages over conventional techniques, such as instant image viewing, reduced
radiation exposure, reusable plate etc. In the present study digital imaging was used as it produces a dynamic image
in which visual characteristics of density and contrast can be manipulated after acquisition to meet specific
diagnostic tasks and errors in exposure technique can be manipulated, which is not possible while using
conventional film based intraoral radiographs. Moreover researchers like Bosmans et al 10 have suggested the use of
digital radiographs as an alternative to conventional radiography. Paralleling technique was used in this study for
obtaining radiographs following Kvaal et al1 technique. This is important because if the radiographic film is at an
angle to the mesiodistal plane of the tooth, the ratio between the pulp and root will be affected and the formulae
derived will not be applicable. Paralleling technique also overcomes the disadvantages associated with bisecting
technique namely, magnification, distortion, overlapping of anatomical structures, lack of reproducibility, partial
images due to cone cut, overlapping of adjacent tooth crowns and foreshortening.11
Ranjdar M. T et al conducted a study, a method for assessing chronological age based on the relationship between
age and measurement of the tooth-coronal index (TCI) on mandibular first molar in an attempt to improve the
precision and reliability of age estimations.5 Result showed the real age and the predicted age using TCI values were
similar and the coefficients of correlation between actual age and predicted age were found to be very significantly
high for first molars. Thus in the present study, the accuracy of age estimation was done by comparing modified
Kvaal‟s formula with Coronal pulp cavity index and showed Modified Kvaal‟s formula can be applied among Group
A, D, E and for Group B, C – TCI can be applied.

Conclusion:1.
2.
3.

Modified Kvaal‟s formula and Coronal pulp cavity index can be used in estimation of age among Indians.
Modified Kvaal‟s formula is showing lesser error in estimated age when compared with Coronal pulp cavity
index.
Among 5 groups, Group A, D, E - Modified Kvaal‟s formula can be applied, and for Group B, C – TCI can be
applied.

Further studies are recommended with larger sample size, emphasizing on derivation and application of population
specific as well as age group specific formulae to reduce the error of estimate, hence enhancing its reliability for use
in forensic odontology.
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Estimation Of Age On Extracted Single Rooted Teeth By
Modified Kvaal’s Method In An Indian Population.
Jose D*, Mane D; Department of Oral Pathology

Introduction: Age estimation of skeletal remains is ultimately an art, not a precise science.
Kvaal et al was the first to develop, age estimation formula by using radiographic method in
Norwegian adults. However radiographic methods had its own errors

Aim: To estimate the age by using dental morphological parameters under stereomicroscope, by
measuring length and width of tooth, root and pulp.ie Tooth Length(TL), Root length (RL),Pulp
Length (PL) Root & Pulp width at 3 levels. ( Parameters considered by Kvaal)

Material & Method:
Only single rooted non carious teeth
were included. Tooth was cut with a
NSK micro motor hand piece. Under
stereomicroscope images were taken
and measurements were done using
Adobe Photoshop.

Step

1

Step 3 (TL)

Step 2 (Image)

Step 4 (RL)

Step 5 (PL)

Step 6 (RW/PW)

Result:
Samples collected 202; Included 123 samples; Age ranged from 15- 85 yrs.
Data were analyzed using Stepwise regression analysis.
Intraobserver variability test showed high reliability of measurements.

45
Males

Combined Stepwise Regression Model

MALE

SL

Variables

R

P

1

Tooth Length (TL)

- 0.048

- (0.599)

2

Root length(RL)

0.019

- (0.836)

3

Pulp Length (PL)

-0.4

+ (<0.001)

4

Root & Pulp width at level A
(Rw/Pwa )

0.424

5

Root & Pulp width at level B
(Rw/Pwb )

6

Root & Pulp width at level C
(Rw/Pwc)

78
Females

FEMALE

Gender wise Stepwise Regression Model
Gender

Age

R

SEE

Male

61.124+ 1.883R2-1.640PL

0.610

12.348

+(<0.001)

Female

56.695 + 1.258R3-1.769PL

0.549

14.707

0.466

+(<0.001)

0.48

+(<0.001)

R is regression coefficient, P is level of significance, SEE
Standard error.
In combined analysis, age has shown statistically significant
relation with PL, Rw/Pwa, Rw/Pwb, Rw/Pwc levels.
A combined age estimation formula was derived with an SEE of
14.16.
In gender wise regression analysis male subjects formula
demonstrated lesser SEE of 12.38 compared to females.

Age

R

SEE

54.684+ 0.634R3- 1.563PL + 1.591R1

0.552

14.168

Discussion: With aging pulp cavity gradually becomes smaller because of dentin deposition. Secondary dentin deposition
is a well established criteria in age determination since Gustafson's study. Our results illustrate significance of pulp length,
root width and pulp width in age estimation.
70
Actual Age
60
R Width
Age
50
Estimated Age
Pulp Width; Length
40
30

In this study males showed better age prediction, as there is a difference in secondary dentin
deposition between sexes. Moreover, pattern of the deposition varies among different
groups of teeth, hence tooth specific formula should be derived.

20
10
0
MALE

FEMALE

Conclusion:

This study suggests that age estimation can be done, by using a stereomicroscope, by considering pulp length, root and
pulp width as parameters. However, further studies with larger sample size with equal distribution of age and gender should
be considered in order to validate the accuracy of the present result.
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ABSTRACT
Background and Setting: Hypohidrotic
(anhidrotic) ectodermal dysplasia (HED) is
a congenital syndrome that exhibits
features of oligodontia/anodontia, scant
hair and reduced sweating. It has an
estimated prevalence of 1/17000,
worldwide. Presented here is a case of HED
in a 22-year-old male patient who had
congenitally missing teeth. He had heat
intolerance and other discomforts,
especially in the summer season. Intraoral
examination revealed partial anodontia,
with a generalised spacing of teeth, pegshaped or conical upper anterior teeth and
smaller sized single molar tooth that
caused an underdeveloped alveolar ridge; a
reduced facial height and everted lips.

Epidemiology: There are about 150 types of
ectodermal dysplasias with Hypohidrotic
Ectodermal Dysplasia being one of them.
EDs affect at least 1 in 17,000 people
worldwide. [4] HED has a prevalence of
approximately 1/15,000. Christ-SiemensTouraine Syndrome (CST) syndrome is the
most common sub-type (80% of cases)
affecting males of 1/50,000 to 1/100,000
births. [5]
Classification: Freire-Maia and Pinheiro
proposed the first classification system
of the ectodermal dysplasias in 1982; with
additional updates in 1994 and 2001. Their
original classification system stratified
the ectodermal dysplasia into 10 different
subgroups according to the presence or
absence of:
ED1: Trichodysplasia (hair dysplasia)
ED2: Dental dysplasia
ED3: Onychodysplasia (nail dysplasia)
ED4: Dyshidrosis (sweat gland dysplasia).
[6]

INTRODUCTION
In 1875, Mr W. Weddenburn communicated
to Charles Darwin about a condition that
affected 10 men of four generations of a
Hindu family. [1]
History
The first description of the clinical case
of HED was obtained in 1792. [2] The HED
comprised
of
a
complex
and
large
nosological group of diseases, first
described by Thurnam in 1848. [3] But the
term ‘ectodermal dysplasia’ was coined by
Weech in 1929.

The defects of ectodermal dysplasias can
be observed as early as 3 weeks of
gestation, and it may present either as a
true or a syndromic pattern; together with
the involvement of other systems. Pure
hair
and
nail
affecting
ectodermal
dysplasias are exceedingly rare and have
been known to be associated with multiple
abnormalities
such
as
skeletal
and
hematological abnormalities, keratoderma
or ichthyosis, mental or psychomotor
retardation, cardiac irregularities and
cataracts. [7]
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Overall, the ectodermal
classified into either

dysplasias

are

•
Group A disorders, which were
manifested by defects in at least 2 of the
4 classical ectodermal structures as
stated above, with or without other
defects, and
•
Group B disorders, which were
manifested by a single defect in one
characteristic ectodermal structure (1 to
4) in combination with (5) a defect in one
other ectodermal structure (for e.g.,.
ears, lips, dermatoglyphics).
Felsher
in
1944
altered
the
word
anhydrotic to hypohydrotic because the
persons with hypohydrotic form were not
truly devoid of all sweat glands.
In the Hidrotic form/Clouston syndrome,
hair and nails are affected. The sweat
glands are usually spared. It is commonly
inherited as an autosomal dominant trait.
[1]
Currently there are about 150 different
types of ectodermal dysplasias. Different
sub-groups have been made in an attempt to
classify ED based on the presence or
absence of the 4 primary ectodermal
dysplasia (ED) defects:

Based on the above, the 150 different
types of ectodermal dysplasias are divided
into subgroups:
Subgroup 1-2-3-4
Subgroup 1-2-3
Subgroup 1-2-4
Subgroup 1-2
Subgroup 1-3
Subgroup 1-4
Subgroup 2-3-4
Subgroup 2-3
Subgroup 2-4
Subgroup 3
Subgroup 4
The most common ectodermal dysplasias are
hypohidrotic (anhidrotic) ED which falls
under subgroup 1-2-3-4 and hydrotic ED
which comes under subgroup 1-2-3.
Other features include:
Lightly pigmented skin, which may be red
or brown in color with the skin cracking,
bleeding or getting infected; and these

TABLE 1: Salient features of Ectodermal Dysplasias
Hair
Hair- coarse, brittle, curly or twisted
Scalp and hair on body- thin, sparse, light-colored
Nails
Fingernails and toenails- thick, abnormal in shape, discoloured, ridged, slow growing or
brittle
Nails may be absent
Cuticles may be prone to infection
Sweat glands
Eccrine sweat glands may be absent or sparse and may function abnormally or may not function
at all
Body cannot regulate temperature due to absence of sweat glands
Children may experience pyrexia leading to seizures and neurological problems
Overheating may be experienced in patients living in warmer places
Teeth
Abnormal tooth development- missing teeth, peg-shaped or pointed teeth
Tooth enamel defective
Dental treatment is mandatory and young children may need dentures

may be dry and prone to infections and
rashes.

Hearing problems may be
palate/lip may be seen.

common.

The absence of tears causes dry eyes.
Cataracts and visual defects may be seen.

There may be missing fingers or toes.

Cleft
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Respiratory infections may occur due to
lack of saliva and mucus.

mutations may be responsible for some HED
cases. [5]

Chronic nasal infections may occur that
may cause foul smelling discharge.

Genetics: ED is primarily caused by
mutations in the EDA, EDAR, and EDARADD
genes.

Breast development may be absent. [6]
There is another classification for the ED
in which the lesions have been classified
into three groups
•

Pure,

•

Complex, and

•

Related.

Pure
ectodermal
dysplasia
syndrome
involves the hair, nails, and sweat glands
only.
Complex
syndromes
comprise
findings together with others.

of

these

Syndromes in which other factors are
primary as compared to the effects on the
hair, nails, sweat glands, or teeth are
considered to be related conditions. [1]

Etiology:
Ectodermal
Dysplasias
comprise
of
approximately 150 related diseases that
arise due to defective ectodermal germ
cell layers during embryogenesis. Since
this germ layer is under the inductive
influence of other layers, they may also
be affected. The precise genetic and
biochemical defects are indefinite and are
thought to differ from one form of the
disorder to another.
• HED is due to a genetic mutation in the
ectodysplasin (TNF Family ligand/NF-κB
pathway that may be essential for the
proper development of several ectodermal
structures.
• On the other hand, the mutations in EDA
(Xq12-q13.1), that encodes the epithelial
morphogen ectodysplasin-A of the tumor
necrosis factor family, causes the CST
syndrome. The tumor necrosis factor (TNF)
family ligand ectodysplasin An (EDA) shows
2 full-length splice variants: EDA1 and
EDA2; that attaches to EDA receptor (EDAR)
and X-linked EDA receptor (XEDAR/EDA2R),
respectively. [8]
• Mutations in EDAR or TNF receptor (2q13)
that encodes the Ectodysplasin-A receptor,
or EDARADD (1q42.3), encode the EDARassociated death domain (EDARADD) protein,
to cause both AR and AD HED.
•
A combination with immunodeficiency
may occur due to the IKBKG (Xq28)
mutations. NFKBIA, WNT10A, EDA2R or TRAF6

The EDA, EDAR, and EDARADD genes guides in
making proteins that work together during
embryonic development [4] as early as the
placode stage and may play a role in adult
appendage function. [9] These proteins
participate in the signaling pathway that
is vital for the communication between the
2 cell layers, the ectoderm and the
mesoderm; responsible for the formation of
a large number of the body's tissues and
organs
such as the skin, teeth, hair,
nails
and
sweat
glands;
which
if
defective, may lead to the characteristic
features
of
hypohidrotic
ectodermal
dysplasia.
Mutations in the EDA gene are inherited in
an X-linked recessive pattern. (An Xlinked condition occurs when the mutated
gene that results in this disorder is
present on the X chromosome. In males (one
X and one Y chromosome), one transformed
copy of the gene in each cell is adequate
to cause the condition. In females (who
have X+X chromosomes, the mutated gene is
called as the carrier), a mutation must
affect both copies of the gene to cause
the disorder. X-linked disorders affect
males more frequently than females and
fathers cannot pass X-linked traits to
their sons. Carriers in 70% cases may
exhibit mild features of the condition.
Autosomal dominant or recessive mutations
in the EDAR or EDARADD gene may also cause
hypohidrotic ectodermal dysplasia. [4]
Mutations in GJB6, GJB2 and GJA1 are also
found related to HED. [8]

Clinical Features:
The Ectodermal Dysplasias are a group of
hereditary, non-progressive syndromes in
which the affected tissues are derived
primarily from the ectodermal germ layer.
There
may
be
a
predisposition
to
respiratory infections, mainly due to an
immune system that is depressed and
defective mucous glands in parts of the
respiratory tract; which may prove fatal.

Case Report
22- year- old male patient of normal
intelligence reported to the clinic with a
chief complaint of difficulty in chewing
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due to the absence of some teeth. The
patient stated that the teeth were
congenitally missing. The patient also
complained
of
heat
intolerance
and
discomfort during the summer season but
reiterated that his visit to the clinic
was purely due to his missing teeth. Past
medical
and
treatment
history
was
insignificant.
His
growth
and
developmental history were normal with no
history suggestive of neural, aural,
ocular
deficits.
No
positive
family
history was observed. On general physical
examination, the hair on his scalp was
found to be stunted, fine and brittle;
with a sparseness that was predominant in
the temporal and occipital areas; eyebrows
showed generalised hypotrichosis and few
fine vellus hair over the eyebrows.
Eyelashes appeared short and sparse too.
Hair pull test was negative. The patient
showed frontal bossing with sunken cheeks
and thick everted lips. The skin was dry
and light colored and scaly. (Figures-1
and 2) The nails exhibited deformities
with longitudinal ridges; with periorbital hyperpigmentation; saddle nose;
soft,
dry
skin
with
an
increased
pigmentation; as well as thin, linear
wrinkles in the peri-oral region. (Figures
1 and2)

FIGURE 1: Sparse hair and eyebrows with
everted lips, saddle nose, frontal bossing
Routine blood investigations and blood
biochemistry results were insignificant.
On intraoral examination partial anodontia
with generalized spacing, and no history
of exfoliation or extraction of deciduous
or permanent teeth was given. A history of
delayed eruption of teeth; peg shaped or
conical
upper
anterior
teeth
and
underdeveloped molars; only one mandibular

FIGURE 2: Nails are short, thick and shows
longitudinal ridges.

FIGURE 3: Maxillary hypoplastic peg shaped
conical anterior teeth with spacing

molar
present,
leading
to
the
underdeveloped mandibular alveolar ridge
and a reduced facial height; (Figures-3
and 4) with a high arched palate. The loss
of sulcus depth in the posterior regions
of maxillary and mandibular jaws (Figures
3 and 4) was also observed. Salivary flow
was
normal.
OPG
(Orthopantomogram)
(Figure-5) supported the diagnosis of
hypohidrotic ectodermal dysplasia. The
treatment
plan
included
a
removable
partial denture for the maxillary missing
teeth and an Implant supported denture was
suggested for the mandibular arch. Due to
the financial constraints, the patient
opted for an acrylic based complete
denture for the mandibular arch and a
partial denture for the maxillary jaw.
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DISCUSSION
HED comprises of a triad of signs made up
of abnormal (e.g. conical or peg shaped)
or missing teeth (anodontia/hypodontia),

FIGURE 4: A Mandibular arch with just one
molar present.

a saddle nose, and hypoplastic mandible.
Hair pigmentation is often absent or
light. The patient is frail. In the Xlinked
type,
the
females
may
be
asymptomatic or have a milder affliction
that
may
include
conical
incisors,
oligodontia, moderate hypohidrosis and
hypotrichosis. [5]
Signs & Symptoms
The most common forms of ED are the



X-linked
hypohidrotic
(ChristSiemens-Touraine syndrome) and
Hidrotic (Clouston syndrome) types.

The former shows anodontia or hypodontia,
hypohidrosis/
anhidrosis
and
hypotrichosis, while the latter is more
severe, causing palmoplantar keratoderma,
nail dystrophy and the hypotrichosis. [10]
Symptoms include

FIGURE 5: OPG showing oligodontia with the
absence of alveolus and conical anterior
maxillary teeth in bony crypts












Abnormal hair,
Poorly functioning sweat glands,
Eczema,
Disfigured nails, and
Disturbances in the nasal and ear
canals.
The teeth fail to develop properly.
Skin is smooth, undergoes rashes,
which heals slowly.
Other complications may include
loss of sight, hearing deficit,
limb
abnormalities,
mental
retardation, cleft lip and palate,
and urinary tract anomalies.
Allergies are common, leading to
bronchitis and pneumonia.

The numerous syndromes associated with ED
are a combination of these symptoms and
include:


sparse hair (atrichosis/hypotrichosis) and
decreased or absent or lack of sweat
glands (anhidrosis/hypohidrosis); that may
result in heat intolerance and cause
repeated, potentially grave hyperthermic
episodes. The skin is dry, scaly thin and
eczematous with regional hyperkeratosis.
Most of the patients have ‚dry eyes‛ in
the form of chronic conjunctivitis and
blepharitis, dryness of the nasopharynx
and bronchitis-like symptoms. It is seen
together
with
characteristic
facial
features such as a bossing forehead, thin,
sparse and fine eyebrows and eyelashes,
creases
under
the
eyes
and
nd typical periorbital hyperpigmentation;









The
Rapp-Hodgkin
hypohidrotic
ectodermal dysplasia: The RappHodgkin Syndrome, by comparison, is
an autosomal dominant disorder
Ectrodactyly ectodermal dysplasia,
Ectrodactyly-ectodermal dysplasiaclefting syndrome,
Trichorhinophalangeal syndrome,
Oral-facial-digital syndrome,
Nail dystrophy-deafness syndrome,
Trichodento-osseous syndrome, and
the
Johanson-Blizzard syndrome. [1]

The ectodermal dysplasias, as a rule, are
not pure ‚one-layer diseases.‛ Mesodermal
and,
rarely,
endodermal
dysplasias
coexist.
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It is still unclear about what disease
should be categorised under the blanket of
ectodermal dysplasia, and what should be
excluded from it. Many syndromes involve
ectodermal structures but are progeroid
diseases, i.e. they cause untimely ageing.
Others are made up of the congenital
absences of a single ectoderm ally derived
structure, such as the pituitary. Most
researchers do not consider such disorders
as ectodermal dysplasias.
Differential Diagnosis
Other types of ectodermal dysplasias need
to be considered in the differential
diagnosis, and they include the following:






Witkop tooth and nail syndrome
Tricho-dento-osseous syndrome
HED with immunodeficiency caused by
pathogenic
variants
in
IKBKG
(formerly NEMO), the gene that
codes the protein nuclear factor
kappa-B
(NF-kappa-B)
essential
modulator
Ectodermal dysplasia, anhidrotic,
with T-cell immunodeficiency caused
by pathogenic variants in NFKBIA.
[11]

Treatment
Treatment for ED is mainly symptomatic.
Over the counter, medicaments may relieve
skin discomfort. There is a requirement of
dentures, hearing aids, etc. Heat and
over- exercising needs to be avoided.
Antibiotics and antiseptics are used to
reduce
infections
of
the
skin
and
respiratory tract. Cleft palate and lip,
limb deformations and syndactyly, are
treated by surgery. Genetic counselling is
important
for
Ectodermal
Dysplasia
patients and their relatives planning to
have children. [12]
Patients with ectodermal dysplasias are
commonly treated by implants, multiple
issues must be considered such as the jaw
relationship, the remaining teeth in the
arch and their positions, the volume of
bone present, and the age of the patient.
[13]
CONCLUSION
A multidisciplinary treatment should be
given
to
syndromic
patients
by
professionals, by providing them with a
basic and operative treatment. These
patients' oral functions need to be
completely restored so that they gain
confidence to face society.
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ABSTRACT
BACKGROUND
Maintaining records and documentation of all aspects of patient’s dental care is considered as the legal responsibility and
professional duty of the dental surgeon. Complete dental records consist of documents pertaining to history of present illness,
clinical examination, diagnosis, treatment plan, treatment provided and prognosis. Record maintenance helps in all the aspects
of practice whether providing appropriate treatment or medicolegal defence.
MATERIALS AND METHODS
We conducted thorough research of documents pertaining to patients who reported to the Department of Oral and Maxillofacial
Surgery, KLES V.K. Institute of Dental Sciences, Karnataka, India, between 2015-2016.Their records were maintained in the
prescribed format followed by entry in a register about the records, diagnosis, treatment which was crosschecked by a consultant
daily.The record consist of several different elements, which include written notes, radiographs, study models, referral letters,
consultants reports, clinical photographs, results of special investigations, drug prescriptions, laboratory prescriptions, patient
identification information and a comprehensive medical history. Timely auditing was done to evaluate the quality of care provided
with constant refinement of the protocols
RESULTS
The audit of the records done in our department showed the common mistakes in recording history by the trainees. We
recorded common postoperative complications seen with different procedures and treatment protocols.Wherever required
protocols and follow ups were changed to minimise them. With the help of this audit, we were able to compare new treatment
modalities and were able to provide best possible care which was also cost effective.
CONCLUSION
This article highlights the importance of dental records and how it helps in improving patient care, especially in developing
countries where this habit is to be inculcated from roots now. It gives an insight into the possible success rates to be encountered
by general dental practitioners by continuous review and audit of their work especially benefitting when applied at level of
institution.
KEYWORDS
Dental Records, Forensics, Medicolegal, Clinical Audit.
HOW TO CITE THIS ARTICLE: Motimath A, Baliga SD, Sharma S. Clinical audit and record keeping guide for improving
patient care. J. Evid. Based Med. Healthc. 2017; 4(32), 1929-1931. DOI: 10.18410/jebmh/2017/377
BACKGROUND
Clinical record is the detailed document pertaining to the
history of the illness, physical examination, diagnosis,
treatment planned, rendered to the patient and follow up.
Medical professionals including dental surgeons have a
responsibility to maintain patient records for both medical
and legal purposes. In today’s scientific age with increased
awareness among masses about details of treatment and
medicoleganincreas with an increasing number of medical
malpractice suites, a thorough knowledge of medical and
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dental record keeping is mandatory. Dental record provides
information pertaining to the continuity of patient care and
is important in case of malpractice/medicolegal cases. In
cases of medical negligence, documentary evidence
becomes one of the main legal proof deciding on sentencing
or acquitting the medical professional.1
Medical record keeping has evolved into a science by
itself. The primary purpose of maintaining dental records is
to deliver quality patient care and follow-up.2 Moreover, it is
immensely helpful in scientific evaluation and review of
patient management issues with standardisation of the
protocols for treatment. Dental records have a role in
forensic dentistry and is an important mode of teaching and
research work. The code of practice puts forth the minimum
requirements for recording and maintaining dental records.
These records also provide for a source of auditing to check
if the best practice is being followed with desired patient
outcomes. It is disheartening to note that in spite of knowing
the importance of proper record keeping and auditing it is
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still in a nascent stage in India. It is wise to remember that
“poor records mean poor defense; no records mean, no
defense.”3 Clinical audit is a proven method of quality
improvement. It gives consultant and the budding resident
a systematic way of looking at their treatment protocol and
making improvements. Clinical audit is a quality
improvement process.

Original Research Article
reports, clinical
photographs, results of special
investigations, drug prescriptions, laboratory prescriptions,
patient identification information and a comprehensive
medical history. Timely auditing was done to evaluate the
quality of care provided with constant refinement of the
protocols. Basic procedure involved in the standard auditing
process5 was followed in our case as well as shown in the
flow chart below.

Clinical Audit-4
1. Helps in promoting good practice.
2. Improves patient care.
3. Helps in assessing the effectiveness of a service.
4. Highlights problems and provides means for solution.
The doctor is the prime person who has to oversee this
process and is primarily responsible for history, physical
examination, treatment plans, operative records, consent
forms, medications used, referral papers, discharge records
and medical certificates.3 Record keeping is now becoming
a specialised area in bigger teaching hospitals that cater to
a large section of the people in India. However, it is yet to
develop into a proper process for which we in our setup at
KLE V.K. Institute of Dental Sciences formulated a perfoma
for proper history taking, examination, treatment and follow
up with a register for entry regarding each patient monitored
by a consultant, resident and learning professionals. This
helped in maintaining proper records and inculcate the habit
right from the beginning. It helped in managing the patients
more efficiently and gave a sense of responsibility to the
budding surgeons in the institute. Moreover, it helped us in
reviewing treatment rendered, follow up of the patients,
patient satisfaction and helped us in formulating the
protocols, which provided the best care.
AIMS AND OBJECTIVES
Aims of clinical audit To improve overall patient wellbeing.
 To inculcate professionalism- right from beginning.
 Optimum use of available resources.
 Accountability to patients.
 To help in continuing education.
MATERIALS AND METHODS
We conducted a thorough research of documents pertaining
to patients who reported to the Department of Oral and
Maxillofacial Surgery, KLES V.K. Institute of Dental Sciences,
Karnataka, India, between 2015-2016, their records were
maintained in the prescribed format followed by entry in a
register about the records, diagnosis, treatment which was
crosschecked by a consultant daily.
During
subsequent
visits,patients,completed
a
satisfaction questionnaire and details such as the waiting
time, consultation time and grade of staff conducting the
appointment, associated complications and treatment. Data
was recorded in the given format, which ensured a followup of at least 1 month for all patients. The record consisted
of several different elements, including written notes,
radiographs, study models, referral letters, consultants

RESULTS
When an audit of the records was done in our department,
we were able to see the common mistakes in recording
patient history by the trainees. We recorded common
postoperative complications seen with different procedures
and treatment protocols. Protocols and follow ups were
changed to minimise them. With the help of this clinical
audit, we were able to compare new treatment modalities
and able to provide best care possible to the patient which
was also at the same time cost effective. A questionnaire
was filled by the patients at first follow up, which further
gave an insight of what was lacking in our practice and we
were able to correct ourselves. Moreover, this personalised
attention also encouraged more and more patients to come
for treatment and an overall increase in OPD attendance was
evident.
DISCUSSION
The scope for clinical audit in the field of dentistry is vast.
Given the fact dentists examine ambulatory patient, there is
a good opportunity to record the normal and establishing
baseline measurements. Given today’s scenario oral
conditions and diseases and their treatment are no longer
restricted. They have expanded to a vast horizon and with
this so has improved the need for continued upgradation of
knowledge, treatment modalities and refining the existing
one. Clinical audit helps us to improve patient care by the
systematic review of patient care involving a series of steps
from planning the audit, measuring the outcomes,
implementing the desired changes and sustaining the
change. Any doubts regarding documentation or record
maintenance should be dealt by asking what is best in the
interest of patient’s need in terms of present as well as
future health. The principles applying to handwritten records
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also apply to computer records. Maintaining clear and
accurate patient records are an essential responsibility of the
dental surgeon. With increasing awareness among people
today and internet knowledge being just a click away with
increasing medicolegal claims, it’s worth cannot be
understated. Audit helps in reviewing skills and performance
and also helps in identifying and understanding limits and
strengths.
At an institute serving a large area/population, these
documentations also aid in policy formulations, especially in
developing countries to help patients efficiently. Regular
audit of these records is essential to bring about changes
rendered with time and also create a sense of responsibilities
in young professionals catered there. The Commission on
Patient Safety and Quality Assurance defined clinical audit
as- ‘a clinically led, quality improvement process that seeks
to improve patient care and outcomes though the systematic
review of care against explicit criteria and to act to improve
care when standards are not met.’ Audit, also ensures that
quality is maintained, and for education, it is important that
junior trainees have the opportunity to review the results.
Clinical audits are encouraged to improve the quality
associated with training opportunities. They also help in
measuring the performance and sustaining them.
Clinical audit answers variety of important questions like
is the treatment right, need for improvement, risks
associated, comparison with newer protocols, accreditation
and providing evidence-based standards.
The audits are helpful in assessing whether the change
was fruitful or not. Clinical audit results may show areas of
excellent or ‘notable practice’, which should be
acknowledged or it may also identify ‘areas for improvement’
where the required standards are not being met.7
We recommend this regular auditing to provide for a
conducive environment with the goal of providing superior
and latest care to the patient especially in a large institute
where providing personal care and attention to every patient
is not possible for consultants. Ashmore, Ruthven and
Hazelwood (2011) identify clinical audit as a change process,
stating- ‘audit that simply measures, but does not drive
change to address problems identified, is not good audit. All
good clinical audit should have inbuilt provision for
identification of the findings and changing protocol
accordingly to ensure necessary changes happen.’ Based on
audit quality improvement plans can address the areas
where improvement is required.
We repeated clinical audit every 6 months to check
whether change is fruitful or not and to see that all the
residents and trainees are following the protocol, which was
further strengthened by patient feedback taken at first
follow up.
With the recent advances in medical fields in developing
countries in future audit will be a critical review of a personal
team or hospital’s stature and maybe regarded as a
cornerstone of professional development. Only by looking
objectively at our own practice we will be able to compare
current performance, which will lead us to improvement and
benefit patients. Audit can help identify the difference
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between what one think they are doing and what they
actually do. It facilitates self-referencing and reflective
learning.8
CONCLUSION
“Health is a state of complete physical, mental and social
wellbeing and not merely the absence of disease or infirmity”
as defined by the World Health Organization. We should be
concerned about the wellbeing of our patients. Recent time
has seen a vast improvement in the field of oral and
maxillofacial surgery and dental treatment as a whole, which
has led to a demand in quality of clinical care and with
increasing public grievances, scrutiny and legal redressal, it
has become paramount.9
Medical records form an important part of a patient
management. It is important for the doctor and medical
establishment to properly maintain the records of the patient
for 2 important reasons. First one is that it helps in proper
evaluation of the patient and to plan treatment protocol.
Second is that the legal system relies mainly on documentary
evidence in cases of medical negligence. Therefore, medical
records should be properly written and preserved to serve
the interest of doctor as well as his patient.6,10
Clinical audit requires an inquisitive mind and thoughtful
planning and documentation. When done effectively, results
in benefits beyond measure and provides best of the
treatment available having a scientific backing and
improving the quality of care. Clinical audit in conjunction
with education can favourably change treatment rendered
by dental practitioners.
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Certainly there are recommendations, but little evidence about the rationale for maintaining opd,
follow-up records and review appointments for patients especially in a dental setup.
Materials and methods: Third molar surgery was analyzed by prospectively maintained database,
which underwent surgical removal of impacted third molar teeth. Follow up records and reviews of
all the patients were evaluated.
Results: All patients were reviewed .Just over a quarter (29%) visited prior to the appointment to
obtain further analgesia. 17 complications were recorded at the initial review appointment; 5 patients
had lingual paresthesia, 9 with inferior alveolar nerve paresthesia, and 3 with swelling.
Conclusion: It is recommended that more efforts should be made by the Institute/ hospital
management, clinicians to improve the state of maintenance of patient records, which will help in
the modification of the treatment protocol so as to give better patient care.
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INTRODUCTION
Medical record maintenance is an important step in patient
management, with time and constant upgradation it has evolved
into a science. Detailed records help in every aspect of
treatment planning. Despite improvement in health care
infrastructure in recent years in India and other developing
countries, proper documentation still presents a gloomy picture.
Healthcare institutes commonly see large flow of patients,
undergoing variety of surgical procedures, which seldom
experiences serious postoperative complications and hence
negligence in the aspect of maintaining proper records. The
benefit of the traditional follow-up & review appointment in
modern day scenario is therefore a matter for debate. Records
form most important aspect in both patient care and medicolegal purposes in modern dental care scenario and especially in
oral and maxillofacial setup. Patients are normally followed up
in outpatient clinics, but there is no consensus about maintain
opd details, number of appointments, extent of the consultation,
or the type of any investigations used etc. Literature shows that,
despite the best intentions, improper record maintenance has
shown detrimental effects. In our institute we maintained all the
records using a well-planned perfoma, pattern of follow-up for
review of patients who were treated and looked for potential
associations and links with variables such as complications and
their management, patient satisfaction and outcomes. To do this
we recorded the number of consultations, review of patient

postoperatively and final outcome. To show the practicality of
maintaining documentation we retrospectively analyzed the
patients who underwent Third molar surgery. The aim was to
find out the importance of patient record maintenance and to
see whether all patients need to be reviewed after routine third
molar exodontia and to assess patient’s satisfaction with their
management. It also highlighted the incidence of postoperative
complications and its prognosis with timely diagnosis and
management.
Documentary evidence is one of the main legal proofs
deciding, in cases of medical negligence.1 The advantage of
maintaining dental records is that it delivers quality patient care
and follow-up.2It is wise to remember that “poor records mean
poor defense; no records mean, no defense.”3Thus, Clinical
audit4 is a quality improvement process.

PATIENTS AND METHODS
A total of 264 patients who underwent surgical removal of
impacted third molars under local anesthesia at KAHE’s KLE
VK Institute of Dental Sciences from January to December
2015 were included. Pre and post-operatively all the records
were analyzed and they were asked to complete a satisfaction
questionnaire, details such as the waiting time, consultation
time, staff conducting the appointment, associated
complications, treatment were all recorded. Data was recorded
in the given format, which ensured a follow-up of at least 1
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month for all patients. Audit of pre-operative and postoperative records of all the patients was done, to check for
completeness of the records. Otherwise the analysis is
descriptive and observational over time.

RESULTS
A total of 236 subjects attended for follow-up and review
appointment, and 28 patients did not reported for follow up.
The mean age of the participants was 34 years (range 15-63).
Over three-quarters (81%) of the patients who were reviewed
said that they preferred the reassurance of a follow-up
appointment. Eight would rather not have attended for review,
but would have preferred consultation with contact number in
case of problems. None of the patients felt that their care could
have been improved on in any way. The mean time period
between operation and review, the mean waiting time at the
review appointment, and the mean consultation time are shown
below :Variables recorded at postoperative review appointment (n =
236)
Mean Range Time period between
surgery and review (days)
Waiting time at review appointment
Consultation time (min)

7-12 days
16 -45 minutes
3- 5 minute

All patients were initially reviewed by a resident, followed by a
consultant if any complication or dissatisfaction was reported.
Just over a quarter (29%) visited prior to the appointment to
obtain further analgesia. One patient required re-exploration for
decompression of the swelling. 17 complications were recorded
at the initial review appointment; five patients had lingual
paresthesia, nine with inferior alveolar nerve paresthesia, and
three with swelling. Further appointments were arranged with
consultant staff, and all except two resolved spontaneously.
Appropriate auditing was done to evaluate the quality of care
provided. Basic procedure involved in the standard auditing
process5 was followed in our study.

DISCUSSION
Patient record maintenance is always tedious, burdening the
workload of surgeon and the supporting staff, which often
overshadows its importance. It is a routine practice in
developed countries but is still lagging in developing countries
like India. Studies have shown that medical records plays an
important part in patient management and serves as an
important tool in a negligence claim as only proof. It is
important to maintain records in both legal perspective and for
planning and justifying the treatment.
The audits are useful to assess whether the change was
productive or not. Its results show areas of excellent, which
should be recognized or it may also identify ‘areas for
improvement’.7Audit facilitates self-referencing and reflective
learning.8
In the present study, all the patients seemed satisfied with the
care and treatment that they received. This in turn can be
attributed to perfect treatment planning based on thoroughly
obtained record of the patient. On assessing the post-operative
records and patient questionnaire we observed that over threequarters of patients who were followed up, preferred the
method of follow-up routinely followed in our institute. A

healthcare institute serving large area/ population, patients may
have to travel appreciable distances to attend a brief
appointment. We found policy of selective review to be
extremely appropriate and useful, whereby arrangements for
further consultation are made only if there are complications or
if there is gross pain or swelling or altered sensation
postoperatively. By using clinical experience and judgment, it
is likely that an unnecessary and inconvenient review
appointment can be avoided for most patients, who recover
uneventfully. We found the review process to have series of
advantages, which include practical aspects to ensure that
patients understand and comply with a specific treatment
regimen. It also enables clinicians to monitor the clinical
progress (physically, emotionally, and psychologically), and to
look for evidence of any complication, providing valuable
insight to reduce its number.
In the study we found overall complication rates of about 10%
after third molar surgery, implying that 90% of recall
appointments are unnecessary, which cannot be held in view
that prevention is better than cure.
On retrospectively analyzing the records of Third molar
surgery we found, 8 patients were dissatisfied by the follow up
protocol and said it was time consuming. Review appointments
were short (mean 3 min), whereas the waiting time was long, in
some cases up to an hour. When waiting time is combined with
travelling time to attend the appointment, and when one
considers inconveniences such as time away from home or
work, it becomes increasingly difficult to justify follow-up
appointments for all patients. To reduce this we followed an
arrangement of review with a resident first and consultants
review if there is any complication or patient is dissatisfied.
Analyzing the patient records thus helped in modifying the
review protocol in our institute and thus achieving patient
satisfaction.
Records showed that at least a quarter of the patients visited
before their appointment for further analgesia. All had been
prescribed an analgesic regimen that has previously been
shown to be effective in controlling pain after removal of
wisdom teeth. It is likely that most of these patients felt that
their doctor was more approachable because of the
appointments given and giving at most importance to patient
satisfaction. Nevertheless, it gave an insight to review the
analgesic advice that patients are given on discharge to reduce
the number who subsequently visit their doctor. The fact that
patients who were not reviewed did not seek help from their
doctor more often than those who were has also been reported
in a similar study that investigated the need for postoperative
review after uncomplicated minor oral surgery.
Clinical audit of all the records was done time to time, to
ensure that quality is maintained, and in a teaching hospital it is
important that junior trainees have the opportunity to review
the results of routine surgery. This not only helps in enhancing
their skills but also in inculcating a habit of maintaining
records. With the advent of scientific culture this record
keeping has got an additional advantage in the field of
emerging branch of forensic dentistry. In a nutshell we can say
that medical record maintenance not only helps in patient care
and education, but also helps in research and medico-legal
purposes.
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“Health is a state of complete physical, mental and social
wellbeing and not merely the absence of disease or infirmity
“as defined by the World Health Organization. There have been
vast improvements in the field of Oral and Maxillofacial
Surgery and Dental treatment, which have lead to a demand in
quality of clinical care.9

In this era when medico-legal issues are increasing day by day,
poor records imply poor defense. While concluding, we
strongly recommend that it is the responsibility of the central
authorities (DCI), institute to issue the guidelines to be
followed at all times and inculcate such habits from the
beginning.

Medical records help in proper evaluation of the patient and to
plan treatment protocol and documentary evidence in cases of
medical negligence. Thus, medical records should be properly
written and preserved to serve the purpose of doctor as well as
his patient.6, 10
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Introduction:
Skeletal class II division 1 is one of the most common type of malocclusion exhibiting retroganathic mandible as the
most common feature.1 Treatment of class II division 1 depends upon the age of the patient, growth potential,
severity of malocclusion and patient’s compliance. Early treatment for class II malocclusion is frequently
undertaken with the objective of correcting skeletal disproportion by altering the growth pattern.
Since its introduction by Dr. William Clark in 1977, “Twin Block Appliance” appliance has become one of the most
widely used myofunctional appliance for the correction of class II as it is easy to fabricate, less bulky hence better
patient acceptability, adaptability along with ease of incremental mandibular advancement without changing the
appliance.
Twin Block appliances are simple bite blocks that are designed for full time wear which causes speedy functional
correction of malocclusion by the transmission of favorable occlusal forces to occlusal inclined planes that cover the
posterior teeth. The forces of occlusion are used as the functional mechanism to correct the malocclusion. 2 However
when compared with fixed functional appliances, the compliance of removable twin block appliance is not good
particularly in cases which are near to maturation. 3 The present case report aims to report two cases of skeletal class
II malocclusion successfully treated using fixed twin block.
Case report:
A 13-year-old female patient reported to the Department of Pedodontics and Preventive Dentistry with a chief
complaint of forwardly placed upper teeth. (fig 1) Clinical examination displayed a convex, retrognathic profile and
incompetence lips at rest. The patient had a class II, division 1 malocclusion with an over-jet of 9 mm and an
overbite of 5 mm and a pronounced Curve of Spee. (fig 2) clinically visual treatment objective (VTO) was positive.
Corresponding Author: Shweta Bhayade.
Address: Sr. Lecturer, Department of Pedodontics and Preventive Dentistry, Nanded Rural Dental
College and Research Center, Nanded.
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The lateral cephalogram confirmed a class II skeletal base relationship and the patient was in the cervical vertebral
maturity index stage 4. (table1 and fig 3).
A 2-stage treatment was planned in stage I, to reduce the skeletal discrepancy in antero-posterior plane, it was
decided to treat the case with a fixed twin-block, followed by stage 2 consisting of fixed appliance for the final
finishing and detailing of occlusion. Complete treatment plan was explained to parents and an informed consent was
obtained. Impressions of maxillary and mandibular arches were made and bite registration was recorded for the
fabrication of fixed twin block appliance. 2 The appliance was constructed using clear acrylic followed by finishing
and polishing. The upper and lower components of the fixed twin block were cemented with type I of glass inomer
cement. All the necessary instructions regarding feeling of initial discomfort, pain, difficulty in speech and eating
was imparted to the patients and their parents.
A 12 years old female patient reported to the Department of Pedodontics and Preventive Dentistry, with a chief
complaint of mal-aligned teeth. A same treatment protocol as for case I was planned and followed for case II.
Case I
Normal
Pre Treatment
Post Functional Therapy
82° ± 2o
770
820
SNA
0
82° ± 2°
75
790
SNB
0
2°
2
30
ANB
0
32°
32
320
Sn-GoGn
0
22°
37
220
UI-NA
4mm
12 mm
4 mm
UI-NA (LINEAR)
25°
340
280
LI-NB
4mm
8 mm
5 mm
LI-NB (LINEAR)
131°
1010
1100
Interincisal Angle
o
0
25
30
200
FMA
o
0
65
45
500
FMIA
o
0
90
105
1100
IMPA
1mm
2mm
E Line-Upper Lip
1mm
3mm
E Line- Lower Lip
102° ± 8°
Nasolabial Angle
2mm
9 mm
Overjet
2mm
5 mm
Overbite
Case II
SNA
SNB
ANB
Sn-GoGn
UI-NA
UI-NA (LINEAR)
LI-NB
LI-NB (LINEAR)
Interincisal Angle
FMA
FMIA
IMPA
E Line-Upper Lip
E Line- Lower Lip
Nasolabial Angle
Overjet
Overbite

Normal
82° ± 2o
82° ± 2°
2°
32°
22°
4mm
25°
4mm
131°
25o
65o
90o
102° ± 8°
2mm
2mm

Pre Treatment
800
780
40
300
280
8mm
540
6mm
780
230
540
1010
1mm
5mm
7mm
5mm

Post Functional Therapy
820
790
30
270
220
12mm
420
9mm
1160
290
400
1100
0mm
3mm
4mm
3mm
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Case I:
Pre-Treatment

Pre Treatment extra-oral photographs

Pre Treatment intra-oral photographs

2685

ISSN: 2320-5407

Int. J. Adv. Res. 5(7), 2683-2690

Intra-oral photographs demonstrating fixed twin block
Post treatment

Post Treatment extra-oral photographs
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Post Treatment intra-oral photographs
Case II:

Pre Treatment post treatment
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Pre Treatment analysis

Downs analysis

steiner's analysis

Tweeds analysis
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Post Treatment analysis

Downs analysis

Steiner's analysis

Tweeds analysis

Discussion:The best way to intercept the developing malocclusion in mixed dentition is by using myo-functional appliance as
their main goal is to bring about the changes in the skeletal bases by striating the muscles which eventually redirects
the growth pattern of jaws bases and achievement of desirable occlusion.
Amongst the myo-functional appliances, removable twin block appliance is widely used because of its ease of
fabrication and better patient compliance. A variant of removable twin block, the fixed type had been used mainly in
2689
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the late mixed dentition/early permanent dentition to harness the remaining growth and to obtain proper relationship
between maxillary and mandibular jaw bases and establish class i molar relationship.
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SOCKET REGENERATION BY PLATELET RICH FIBRIN- A PROSPECTIVE
CLINICAL STUDY
Dr.Snehalatha Narvekar,Dr.Shweta Bhayade ,Dr. Nishad Gawali ,
Dr.Sapnil Gaidhankar
ABSTRACT
Socket regeneration by Platelet Rich Fibrin (PRF) was done with an aim of assessing the
efficacy of Platelet Rich Fibrin in bone regeneration of third molar socket. Total of 20 patients
were included in the study. Subjects underwent surgical dis-impaction of mandibular 3rd
molars under local anaesthesia. Socket is filled with Platelet rich fibrin prepared by
centrifugation of patient’s own blood. The bone regeneration assessed radiographically using
orthopentamogram at post-operative interval of 3 weeks, 6 weeks, and 10 weeks. It can
concluded that with PRF represents a simple and effective means of accelerating new bone
growth in a variety of oral and dental applications without the disadvantages of barrier
membranes, non-vital graft materials or exogenous thrombin associated with other systems.
Key words: Platelet rich fibrin, Socket Regeneration, Bone Regeneration, Bone Density,
Healing.
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INTRODUCTION
Healing in third molar extraction is by
secondary intention and has its own
intraoperative and postoperative events.
Emphasis is given to enhance the soft
tissue and hard tissue healing process so as
to achieve faster and predictable healing
and
to
reduce
post-operative
complications1. Preservation of alveolar
bone height is of paramount importance
following extraction of a tooth, for better
strength and rehabilitation. Schropp
showed a ridge width loss of 50% over a
12-month period with two thirds of the
loss occurring in the first three months
following tooth removal with dimensional
change between 5 to 7 mm2. The
importance of optimum bone healing in
third molar sockets has led to the use of
different materials to promote or facilitate
faster healing. The ideal graft maintains
the space of the extraction socket during
healing while acting as a scaffold for new
bone formation3. Recently platelet derived
growth factors has shown promising
results in promoting healing of extraction
socket. Platelet rich Fibrin is a new class,
has shown beneficial results in healing of
wound in various tissues of human body.
Socket Regeneration by Platelet rich fibrin
after third molar extraction is performed
keeping the basis that protecting the
wound and regenerating bone will likely
be the standard of care for all extractions4.

Pregnant women, children, elderly (>60
years), physically and mentally challenged,
terminally and seriously ill, An
unwillingness to commit to a long-term
post-operative maintenance program,
Patient
with
associated
other
odontogenic/nonodontogenic pathologies
in the third molar region, Patients with
possible compromised immune status or
systemic disease which might affect
normal healing process, Patients who had
allergy or hypersensitivity to local
anaesthetics were excluded.
Subjects underwent surgical dis-impaction
of mandibular 3rd molars under local
anaesthesia. All patients were given
antibiotic and supportive analgesics post
operatively. Socket is filled with Platelet
Rich Fibrin (Figure 2 & 3)prepared by
centrifugation of patient’s own blood. Test
tubes without anticoagulant containing the
blood directly drawn from patients were
placed in the Digital Centrifugation
Machine (REMI Motors Ltd.)
And
centrifuged at 3000 rpm for 10 min(Figure
1.)5.
Figure 1.Centrifuged Blood

AIM AND OBJECTIVES:
To evaluate the efficacy of Platelet Rich
Fibrin in bone healing following removal
of mandibular third molars.
MATERIAL AND METHODS:
A clinical study on total of 20 patients
with impacted third molar between the age
group of 18-45 year was done. Patients
indicated to remove third molars and fit to
undergo the surgery were included.

19

Figure 2.Platelet Rich Fibrin
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week was 110.30, 92.80, and 125.80
respectively(Figure 6). Mean bone density
was compared using Chi-square test(Table
1).Evaluation of the effect of platelet rich
fibrin matrix at different intervals
postoperatively showed that the process of
ossification started early and filled with
osseous bone after four weeks without any
foreign body reaction adversely affecting
the amount of bone formation
Figure 3. Placement of Platelet Rich
Fibrin in Extracted Socket
Post-operative bone healing was evaluated
using digital Orthopantomograph since the
use of RVG censor and IOPA film did not
yield complete view of 3rd molars in some
cases. To make it uniform digital OPG was
taken in all cases at duration of 3rd week,
6th week and 10th week respectively. The
bone density was calculated using Grey
scale histogram(Figure 4)6.

Figure 5: Pre Operative OPG showing

Figure 5(a): 7th Day Post Operative
OPG
Figure 4. Bone Density Assessment
Using Grey Scale Histogram
RESULTS :
In the present study the density of bone
was assessed at an interval of 3week, 6
week and 10 week(Figure 5,5a,5b,5c,5d).
The density was calculated on digital OPG
using the grey scale histogram. The
healing was satisfactory.

Figure 5(b): 3rd Week Post Operative OPG

Comparison of different time intervals
with respect to bone density in PRF by
statistically done by paired t test. Mean
bone density at 3rd week, 6th week and 10th
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Figure 5(c): 6th Week Post Operative OPG
Groups
PRF

Time
intervals
3rd week
6th week
3rd week
10th week
6th week
10th week

Mean

Std.Dv.

110.30
92.80
110.30
125.80
92.80
125.80

5.57
5.89
5.57
5.14
5.89
5.14
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Figure 5(d): 10th Week Post Operative OPG
Mean
Diff.

SD Diff.

% of
change

Paired t

P-value

17.50

6.50

15.87

12.0385

0.0001*

-15.50

7.55

-14.05

-9.1814

0.0001*

-33.00

6.50

-35.56

-22.7153

0.0001*

Table 1 Statistical analysis of the data
Figure 6.Comparison of different time intervals with respect to bone density
scores in PRF
150.00

Mean value

125.00

125.80
110.30
92.80

100.00
75.00
50.00
25.00
0.00
3rd week

DISCUSSION:
Healing of any wound entails a complex
interplay of varied cells and a complex
array of growth factors. Bone presents
unique connective tissue healing, involving
cellular regeneration and the production of
a mineral matrix rather than just collagen
deposition1. PRF is a matrix of autologous

PRF group
6th week

10th week

fibrin with large quantity of platelets and
leukocyte cytokines7.
Bone density is an important factor to
assess the bone healing. The bone tends to
follow a sequential path of maturation. In
the present study the density of bone was
assessed at an interval of 3week, 6 week
and 10 week. The density was calculated on
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digital OPG
histogram6.

using

the

grey

scale

Evaluation of the effect of platelet rich
fibrin matrix at different intervals
postoperatively showed that the process of
ossification started early and filled with
osseous bone after four weeks , this result
was coincide with Dohan et al.,20068 who
found the use of PRF reduced the healing
time and brought to a faster bone
regeneration. According to Wu et al 2012
Jun9, 10 In vitro study PRF is capable of
increasing
osteoblast
attachment,
proliferation, and simultaneously up
regulating
collagen-related
protein
production. These actions in combination
would
effectively
promote
bone
regeneration.
The prolonged presence of growth factors in
the healing sites may be the most significant
factor that causes the much more rapid
healing in the extraction sockets grafted
with PRF. There may be other benefits
when PRF is used alone, (1) Decreased time
required to perform the socket preservation
procedure. (2) Elimination of complications
and a reduction in ridge dimensions (3)
“Better quality” of bone in healed extraction
sites grafted with PRF (4) possibly less bone
resorption and therefore more ridge width
and height after healing11.12,13.
CONCLUSION :
From the analysis of the result PRF as a
graft material, the healing process is more
rapid and does not have an associated
foreign body reaction adversely affecting
the amount of bone formation.
Platelet
rich fibrin is a suitable alternative to
allograft as Platelet rich fibrin has simplified
processing and lesser hypersensitive
reaction. PRF may represent a simple and
effective means of accelerating new bone
growth in a variety of oral and dental
applications without the disadvantages of
barrier membranes, non-vital graft materials
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or exogenous thrombin associated with
other systems.
However a study with larger sample size
and other evaluating parameters has to be
undertaken to arrive on conclusion.
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Abstract: Presenting an unusual case of asymptomatic central cemento-ossifying fibroma in missing first
mandibular molar region (measuring about 1cm in its maximum dimension) discovered incidentally on routine
radiographic examination. Based on the above case and by literature review, treatment protocol for small
asymptomatic radiolucencies in oral cavity has been put forward.
Keywords: Asymptomatic radiolucency, cemento-ossifying fibroma, missing tooth,residual cyst.

I.

Introduction

Fibrous dysplasia, ossifying fibroma, cemento-ossifying fibroma(COF), cementifying fibroma are lesions
which contain both fibrous and osseous content [1]. The ossifying fibroma originates from bone whereas COF is
odontogenic in origin [2]. COF are benign fibro-osseous lesions of the jaw. These are also known as central
ossifying fibroma or central cementifying fibroma. COF originates from periodontal ligament [3]. Periodontal
membrane which surrounds the roots is a fibrous connective layer containing multipotential cells. These cells are
capable of forming cementum, bone or fibrous tissue [1]. COF contains fibrous tissue and varying amounts calcified
tissue resembling bone, cementum or both. Radiographically these are well circumscribed, expansile bony lesion
with calcified matrices. These commonly occur in mandible but rarely can involve maxilla and other bones
,mayeven present as extra-skeletal mass in masticator and parapharyngeal space [4]. The maxillary tumors may
enlarge in size to involve nasal septum ,orbital floor ,infra-orbital foramen and maxillary sinus [5]. Here we present
an unusual case of asymptomatic central cemento-ossifying fibroma in missing first mandibular molar region
(measuring about 1cm in its maximum dimension) discovered incidentally on routine radiographic examination.

II.

Case report

A female patient aged 35 years reported to department of oral and maxillofacial surgery, with history of
pain in left back region of lower jaw since 1 month. Clinical examination revealed deep caries with left mandibular
second premolar tooth and missing left mandibular first molar. History of exfoliation due to mobility of left
mandibular first molar one year back was given by the patient. No relevant medical history and extra-oral
presentation were noted. Intra-oral periapical radiograph revealed a well circumscribed radiolucent area with smooth
sclerotic border measuring less than 1cm in its maximum dimension in the periapical area of missing mandibular
first molar (figure 1). Radiolucency in relation to left mandibular second premolar was diagnosed as periapical
abscess. A provisional diagnosis of residual cyst was given with respect to the radiolucent area present in left
mandibular first molar region. Histopathology report following an excisional biopsy suggested of central cementoossifying fibroma of mandible.
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Fig 1.Intra-oralperi-apical radiograph showing a well circumscribed radiolucent area with smooth sclerotic border in
the periapical area of missing mandibular first molar and periapical abscess with second premolar

III.

Discussion

In the year 1872, Menzel gave the first description of cemento-ossifying fibroma, in a 35 year old female
who presented with a large tumor in mandible from a long time [2].Traumatic and developmental theories have been
put forward for the origin of COF. Nasopharyngeal COF originate from embryologic nests. Differentiation of
periodontal membrane from primitive mesenchymal cells may lead to development of COF in different locations
like petrous bone, ethmoidal bone etc [4]. Trauma, dental extraction, infection can act as stimulating factors for
periodontal membrane to produce cementum [6]. Infection results in inflammation and fibrosis of periapical area
which stimulates the remnants of periodontal tissue that is attached to alveolus that lead to origin of COF [4].
In present case patient presented with history of left mandibular first molar exfoliation due to mobility one
year back in the same region where the COF had developed.COF commonly occurs in females, between 20 and 40
years of age [3]. In the present case the patient was a 35 year old female.
These commonly occur in mandible, 62% to 89% cases occur in mandible, 77% in premolar region [3]. But
rarely can involve maxilla, occiput, ethmoid sinus, sphenoid sinus, temporal bone, orbit, nasal bones, maxillary
sinus, nasopharynx and may even rarely present as extra-skeletal mass in masticator and parapharyngeal space [4].
In present case the COF was present in mandible which was asymptomatic, Most of the COF are slow growing and
asymptomatic[6]. COF usually are small in size and are discovered on routine dental radiographs. When they
enlarge they can lead to swelling, abnormal bite etc.One main reason for large size of maxillary tumors at the time
of diagnosis is that large space is available in maxillary sinus into which the COF can expand[3]. The maxillary
tumors may enlarge in size to involve nasal septum, orbital floor, infra-orbital foramen and maxillary sinus[5]. In
present case the COF was found on the routine examination when patient had come for treatment of other teeth.
Central COF are spherical, well circumscribed, solitary radiolucencies with scattered radio-opaque foci. They may
cause tooth divergence5. Important diagnostic feature of COF is centrifugal growth pattern, as it expands in all
directions producing a round tumor mass. The buccal and lingual cortical plates are usually thinned out, but margins
remain intact concluding the benign nature of the lesion.
In maxillary COF there is upward bowing of the floor of the maxillary sinus and in mandibular lesion in
inferior bowing of the lower border of mandible[6].In present case the intra-oral periapical radiograph revealed a
well circumscribed radiolucent area with smooth sclerotic border measuring about 1cm in its maximum dimension
in the periapical area of missing mandibular first molar.The differential diagnosis in above case include residual
cyst[7] and anterior variant of Stafne bone defect due to sublingual salivary gland located in premolar region of
mandible [8]. Excision is the recommended treatment for central cemento-ossifying fibroma. In most of the cases
the COF especially in mandible shell out easily from the surrounding bone during surgery. Whereas maxillary COF
are difficult to remove due to difference in bone character and expansion in maxillary sinus[3]. In the above case the
COF was well demarcated from surrounding bone and was excised.
Based on the above case and by literature review, we propose the treatment protocol for small,
asymptomatic radiolucencies in oral cavity.
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 Consider various possibilities in differential diagnosis such as artifact, anatomical structures, developmental,
pathological causes
 Inform and explain the patient about the asymptomatic radiolucencies
 Imaging modalities CBCT ,CT scan can be advised depending on the case.
 Biopsy followed by treatment has to be carried out
 Keep patient on follow up
In some cases patients may not agree for biopsyas the radiolucencies are small and asymptomatic. In such cases
 Note it on the case paper :site , size , shape etc of the radiolucency
 Explain the patient about the possible consequences of not undergoing treatment of such conditions
 Take a written informed consent
 Schedule the patient for regular follow up

IV.

Conclusion

In view of limited availability of literature, we want to highlight the rare nature of cemento-ossifying
fibroma which resembles residual cyst. This case report also signifies need to take biopsy of asymptomatic
radiolucencies in oral cavity and also the treatment protocol is discussed.
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Case Report

Triunity of mandibular deciduous anteriors:
A rarity in morphology
Kenchappa Mallikarjun, Parameshwarw Poornima, Indavara Eregowda Neena, Priya Meharwade
Department of Pedodontics and Preventive Dentistry, College of Dental Sciences, Davangere, Karnataka, India

ABSTRACT
An uncommon developmental anomaly such as a triple tooth may result from fusion,
gemination, or concrescence that may occur between two and more teeth or between
normal tooth and a supernumerary tooth. This anomaly may occur as a result of conjoining
or twining defects that affect both primary and permanent dentition. In this article, we
report an unusual case of triplication of primary teeth occurring unilaterally between the
lower left lateral incisor and the canine, where the lateral incisor is geminated and it is fused
to the canine. The triple tooth was extracted under local anesthesia and its crown portion
was sectioned at three levels that are coronal, middle, and cervical one-third, respectively,
following which, the sections were observed under a stereomicroscope. Based on the clinical
and histologic findings, final diagnosis of gemination of lateral incisor with fusion to the
canine is confirmed.

Key words: Anomalies, fusion, gemination, primary teeth, triple tooth
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Developmental disturbances of teeth can
be classified based on number, size, shape,
and structure.[1] Triplication of teeth is
described as rare dental anomaly where
three primary teeth appear to be joined.
[2]
Shafer, Hine, and Levy classified the
conditions resulting into this abnormality:
1. Fusion — Arises as a result of union
of two or more normal tooth germs
(synodontia) or between a normal
tooth and a supernumerary tooth.
2. Gemination — Arises as a result from
an attempt at division of a single
tooth germ (shizodontia) resulting in
incomplete formation of two teeth.
3. Concrescence — Is a form of fusion
that occurs after root formation is

completed and the teeth are united by
cementum only.[3]
The possible cause of such anomaly maybe
due to some physical force or pressure
between the adjacent tooth germs, genetics,
trauma,
environmental
influences,
systemic disease, and lack of space in
dental arch.[4] The phenomenon of triple
tooth is rare with a prevalence of 0.02%.[1]
This condition may occur unilaterally or
bilaterally in either the maxilla or the
mandible and more commonly seen in the
incisor and the canine region in deciduous
dentition. Problems associated with this
condition include esthetics, caries, and
malocclusion, in addition to retardation
or alteration of the development of
permanent teeth.[5]
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This case report describes a rare case of gemination of
mandibular left lateral incisor along with fusion to the
left canine in a 9-year-old boy.

CASE REPORT
A 9-year-old male patient reported to the Department
of Pedodontics and Preventive Dentistry, College of
Dental Sciences, Davangere, Karnataka, India with a
chief complaint of pain in the lower right back region of
the jaw since 2 days. The pain was mild, nonradiating in
nature, with no aggravating or relieving factors. Medical
history and family history was not significant and no
abnormality was detected on extraoral examination.
Intraoral examination revealed that the patient was in a
mixed dentition phase with proximal caries on the distal
side of the lower right first molar, occlusal caries on the
lower right and second left molar. Accidentally, we found
a large tooth in the lower left anterior region that showed
fusion between central, lateral incisor, and canine
associated with grade I mobility. Permanent central and
lateral incisors had already erupted. Intraoral periapical
radiograph along with digital radiograph was taken
that revealed gemination of the lateral incisor along
with fusion to canine and resorption of the roots on the
mesial side [Figures 1 and 2]. The remaining primary
teeth in both the arches were normal along with other
permanent teeth being in various stages of development.
The treatment that was carried out includes restoration
of all the carious teeth followed by extraction of the triple
tooth [Figure 3]. For histologic examination, the crown
part of the triple tooth was sectioned by using diamond
disk at three levels: The coronal, middle, and cervical
levels, respectively, and the root was divided into two
parts. These sections were then visualized under
stereomicroscope at a magnification of 50x. Based on the
findings, a final diagnosis of gemination of the lateral
incisor along with fusion to the canine was confirmed.

Figure 1: Intraoral photograph of left lateral view showing triple teeth

Figure 2: Intraoral periapical radiograph depicting triple teeth

DISCUSSION
A rare case of gemination-combined fusion occurring
unilaterally between mandibular left lateral incisor and
canine has been reported. This phenomenon of triplication
of primary teeth is rare and is seldom reported.[6] The
first description of triple tooth was given by Bennet in
the late 1880s; since then, quite a few cases have been
reported in medical literature. So far, only three cases of
triplication of primary teeth occurring on the left side of
the mandible has been reported by Fukushima in 1932,
Long in 1951, and Kurso et al. in 1968.[1]
Yuen suggests that this phenomenon is more common
in the Mongolian race.[6] There exists a clear racial
136

Figure 3: Extracted triple teeth

difference in the incidence of fused primary teeth
between Caucasians and Asians with highest incidence
occurring in Japanese people.[7] This condition is more
common in boys as compared to girls. The age varies
from 1 year 11 months to 10 years, with a mean age
of 4.9 years. It is more common in the maxilla than in
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the mandible, more predominance seen on the left side
compared to the right side, occurring in both deciduous
and permanent dentition.[1]
Several terms have been used to describe these
anomalies such as gemination, fusion, concrescence,
double teeth, and conjoined teeth.[8] Gemination is
defined as where a single tooth bud has attempted to
divide, resulting in a tooth with a single root and a large
bifid crown. Fusion occurs when two/more tooth germs
form one single tooth with two pulp chambers and their
respective root canals. Depending on the stage at which
the union occurs, it may be complete fusion or incomplete
fusion.[9] If fusion occurs before the calcification stage,
the teeth may unite completely to form one large tooth.
If fusion occurs after crown completion, there may be an
union of roots only. In complete fusion, we usually see
one pulp chamber and one root canal, but in incomplete
fusion, there are two individual root canals or two pulp
chambers.[4] Distinction between fusion and gemination
is made on the basis of dental formula. Because the

geminated tooth occurs as a single large tooth and when
this tooth is counted as one, the tooth count remains
normal, whereas in fusion, if the fused tooth is counted
as one, then the tooth count is less than the normal
count.[3]
Histological examination revealed coronal and middle
one-third of the crown portion showing three separate
pulp chambers and a continuous layer of dentin
whereas in cervical one-third of the crown portion we
can appreciate a single separate pulp chamber and
joining of the other two pulp chambers. The root portion
was divided into two parts and both the sections when
observed under stereomicroscope showed one single
separate canal and two joined canals along with a
continuous layer of cementum. These findings showed
that there is gemination of the lateral incisor along with
fusion to the canine [Figures 4-7].
Fused teeth are usually asymptomatic, hence, anomalies
in the primary dentition are underestimated.[4] However,

Figure 4: Stereomicroscopic view of incisal 1/3rd of crown showing
gemination along with fusion

Figure 5: Stereomicroscopic view of middle 1/3rd of crown showing
gemination along with fusion

Figure 6: Stereomicroscopic view of cervical 1/3rd of crown showing
gemination along with fusion

Figure 7: Stereomicroscopic view of root portion showing
gemination along with fusion
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the presence of these anomalies are associated with
a higher risk of anomalies in permanent dentition,
especially hypodontia.[5] The clinical problems
associated with these conditions are delayed eruption,
displacement or rotation of permanent successors,
crowding, dilacerations, and root resorption of adjacent
teeth in permanent dentition.[3]
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Thus, a radiographic examination should be carried out
in every case and the subsequent treatment of the fused
teeth depends upon clinical situation.[5] As in this case,
permanent successors had already erupted and the
fused tooth was mobile, hence, extraction of the fused
teeth was carried out under local anesthesia.

1.

CONCLUSION
Fused teeth are rarely seen in children, but when they
are present, they pose many problems such as esthetic
and functional problems. Hence, it is impertinent that
the pedodontist identifies these conditions at an early
stage with proper clinical examination, followed by
radiographic and histological evaluation and suitable
treatment for the particular clinical situation must be
carried out as soon as possible.
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Abstract: This is a case report of a 15yrs-year-old boy with complicated crown fractures of three traumatized teeth:
left and right maxillary central and left lateral incisors. The left central incisor presented a small pulpal exposure of
approximately 0.5 mm and right central and left lateral incisor had an uncomplicated fracture. Endodontic management
included direct pulp capping, and restorative management including reattachment of the teeth fragments. The reattached
fragments were assessed clinically and radiographically at 12 months. The teeth remained vital, there were no color
changes, and the restorations had an acceptable appearance.
Keywords: adhesive, direct pulp capping, fracture fragment, MTA, reattachment

I.

INTRODUCTION

Trauma to the facial area generally involves the teeth and
their supporting structures; the most frequent causes are falls,
traffic accidents, domestic violence, fights, and sports. Most
dental injuries occur during the first two decades of life,
especially between 2 and 3 years and between 8 and 12 years
of age; they occur more often in boys than in girls. Fractures
of permanent teeth comprise the most frequent type of dental
trauma. Traumatic fractures of anterior teeth are a ordinary
problem in children and adolescents owing to their active
lifestyle. The teeth mostly involved are the maxillary incisors
because of their vulnerable position in the mouth. The majority
of dental injuries involves the anterior teeth, especially the
maxillary incisors because of its position in the arch which
account up to 92% of all traumatic injuries to the permanent
dentition.
Page 147

Dental trauma in the anterior region of the mouth is often
characterized by tooth avulsion and coronal fracture with or
without pulp exposure; 26–76% of these injuries involve loss
of hard dental tissues and this type of trauma may involve
enamel, dentin, or pulp. Coronal fractures involving enamel,
dentin, and pulp represent 4–16% of all traumatic lesions to
the permanent dentition.Coronal fractures of permanent teeth
with pulp exposure possess both endodontic and restorative
challenges.
Tooth fragment reattachment offers a conservative,
esthetic, and cost- effective restorative option which is an
acceptable alternative to the restoration of resin based
composite or full coverage crown. The treatment options of
enamel-dentin crown fractures with pulpal exposure are direct
pulp capping, partial pulpotomy, pulpectomy, or extraction.
For young patients in whom the exposed pulp maintains its
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vitality, direct pulp capping is the best endodontic treatment
option in order to maintain pulpal functions.
Over the decades, Mineral Trioxide Aggregate (MTA) is
one of the most used endodontic material for direct pulp
capping, apexification, external root resorption and obturation
of retained primary teeth. It has been proven to have several
favorable properties such Biocompatibility, bioactivity,
hydrophilicity, radiopacity, sealing ability, and low solubility.
High biocompatibility encourages optimal healing responses.
The material is non-absorbable, sets in the presence of
moisture, has a relatively high compressive strength and has a
sustained high alkaline pH. Unlike calcium hydroxide,
however, MTA has very low solubility and maintains its
physical integrity after placement. Hence, MTA was used for
direct pulp capping.
The purpose of this case report is to present fracture
reattachment of fragments after direct pulp capping of the
complicated fracture and uncomplicated fracture.

ISSN: 2394-4404

dental structures were acid etched 37% phosphoric acid
(Ivoclar Vivadent AG, Schaan/Liechtenstein) for 15 seconds
and thoroughly rinsed off.(Fig 3) A dental adhesive [Adper™
Single Bond 2, 3M ESPE] was applied to all the fragments
and light cured for 40 s and a flowable resin (Tetric Flow,
Ivoclar Vivadent AG, Schaan/Liechtenstein) was used to
adhere the fragments to the teeth; a thin layer of this resin was
placed in the fractured surface of the teeth to allow for a small
excess of material when the fragments were repositioned, then
flowable resin was light cured for 60 s labially and palatally
was applied to both the substrates. Finally, the residual excess
at the restorative margins were finished and polished with SofLex™ Discs (Sof-Lex™ Finishing and Polishing Discs: 3M
ESPE). (Fig 4) Clinical and radiographic examinations were
made after treatment. 12 months after the trauma, the patient
showed no periodontal or periapical pathology, and no pulpal
signs or symptoms. The teeth were found to be vital; the
restoration was functional and aesthetically acceptable. (fig 5
(d).

II. CASE REPORT
A 15 year old male patient was reported 1 h after the
trauma to the department complaining of fractured upper front
teeth as a result of fall on the floor. The patient’s medical
history was unremarkable. There was no apparent trauma to
the soft tissues per extra and intraoral examination. The intact
teeth fragments were recovered at the accident site and
brought in milk by his mother. Clinical and radiographical
examination revealed a complicated crown fracture of the
maxillary left central incisor, the pulp seemed in a normal
status, with intact vascular supply and absence of bleeding and
uncomplicated fracture of maxillary right central and left
lateral incisors (Fig 1 (a). The fractured tooth presented no
mobility, no tender on percussion, and no alteration in position
of gingiva. There was no bleeding on probing and no soft
tissue injury. The adaptation of the fragment was found to be
satisfactory. In this case the pulp vitality tests gave a negative
response which could be due to pulpal edema, which could
result in a negative pulpal ‘response’ just after injury. Thus,
negative sensibility at the time of injury is not a sign of pulp
necrosis, but a sign of pulpal damage, which has prognostic
significance in the follow-up period. For all the teeth,
periapical radiographic examination showed complete root
development, closed apices, no periapical injury, and absence
of root or alveolar bone fractures. (Fig 1(b). The possibility of
reattaching the same teeth fragments were explained to the
patient’s mother and, owing to the lower cost compared with
an indirect restoration, she expressed the desire to maintain
them. Endodontic management included direct pulp capping
using MTA. The treatment plan was accepted.
After local anesthesia administration, round bur was used
to create a trough pulp close to the exposure site to a depth of
0.5-1mm.Further, bleeding was controlled with cotton pellets
soaked in sterile saline. MTA angelus( MTA Angelus: Blanco)
was placed on the exposed pulp area and was allowed to set
for 15 mins with a wet cotton pellet over it as MTA is said to
be set in moisture.(Fig 2) To avoid dehydration during clinical
and radiographic evaluation and endodontic therapy, the teeth
fragments were immersed in milk. All the fragments and
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(a)

(b)

(c)
Figure 1: (a) Preoperative intaoral image (b) periapical preoperative radiograph (c) Fractured fragmnets

Figure 2: Direct pulp capping using MTA with 21
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Figure 3: Ecthing of the fragments with 37% phosphoric acid

Figure 4: Postoprative

(a)

(b)

(c)
(d)
Figure 5: (a) postoperative IOPA (b) one month follow up (c)
Six months follow up (d) Twelve months follow up

III. DISCUSSION
Among the children and adults the most common trauma
is to the orofacial region and which can be considered as a
Page 149

ISSN: 2394-4404

serious problem. Of these traumas, dental crown fractures play
a major role, comprising an estimated 70% of all orofacial
trauma. Crown fractures with pulp exposure represent 18 to
20% of traumatic injuries involving the teeth, the majority
being in young permanent teeth. Various treatment modalities
have been described for the management of the fractured
teeth. They include: Fragment removal followed by
restoration, fragment reattachment, orthodontic extrusion with/
without gingivoplasty, forced surgical extrusion, vital root
submergence and extraction followed by implants. Tooth
fracture can now be treated by reattachment of the tissue
fragments using an adhesive system (acting as a ‘dental super
glue’) to provide what is considered to be the most
conservative of restorations.
Various materials such as flowable composite, dual care,
or resin modified glass ionomers have been suggested to
reattach fragments. In this case a flowable composite was used
reattach fragments. Newer dentine bonding systems work with
such efficiency that they easily allow for normal masticatory
forces. Survival rates for such restorations have been shown to
be good, with failure often only resulting from subsequent
trauma.
The reattachment of the fractured crown fragments using
the bonding fragment technique offers several advantage
including the re-establishment of function, esthetics, shape,
shine and surface texture in a short time, there by preserving
the original contour and alignment of dental tissues and also
offers a positive emotional and social response from the
patient for preservation of natural tooth structure. Also,
replacement of fractured portion may be less time consuming
than needed for completion of a provisional restoration.
The remarkable advancement of adhesive systems and
resin composites has made reattachment of tooth fragments a
procedure that is no longer a provisional restoration, but rather
a restorative treatment offering a favorable prognosis.
However, this technique can be used only when the intact
tooth fragments available.
The reattachment technique is indicated when the fracture
results in only one fragment. The present case report shows
that the fragment can be used even if the fracture is
complicated, but the margins are accessible.
The pulp of a tooth can be exposed due to several causes:
caries, trauma or mechanical reasons, the latter typically due
to a misadventure during tooth preparation. The direct pulp
cap, in which a material is placed directly over the exposed
pulp tissue, has been suggested as a way to promote pulp
healing and generate reparative dentin. Some studies have
shown that a tooth is more likely to survive direct pulp
capping if the initial exposure is due to mechanical reasons
rather than caries.
According to Zander and Hess the main indicator of
success in direct pulp capping or pulpotomies is the formation
of dentin bridges. Specific literature has shown that MTA
stimulates the formation of mineralized tissue and recent
studie have applied MTA directly to the exposed pulp tissue in
direct capping or pulpotomies, forming dentin bridges and
showing no inflammatory response.
MTA was used for direct pulp capping .The main
advantages of MTA are that it provides a good protective
barrier against bacterial penetration and is biocompatible. It
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has also been shown that the bioactive property of MTA is
superior (when compared with Ca[OH]2 and other materials)
in dentin bridge formation after pulp capping and pulpotomies.
Hence, MTA was chosen as the material for vital pulp therapy.
The formation of dentin adjacent to the MTA occurs due to its
sealing ability, which prevents microleakage, to its
biocompatibility, alkalinity, or due to other properties such as
the capacity to stimulate cytokine release by the bone cells. 16
The success rates of reattached fragments has been seen
to be up to 90 % for the parameters of periodontal, restorative
and color harmony for a follow up of 24 months.” The
reattached fragments were assessed clinically and
radiographically at 12 months. The teeth remained vital, there
were no color changes, and the restorations had an acceptable
appearance.

IV. CONCLUSION
With the materials available today, in conjunction with an
appropriate technique, esthetic results can be achieved with
predictable outcomes. Thus, the reattachment of a tooth
fragment is a viable technique that restores function and
esthetics with a very conservative approach, and it should be
considered when treating patients with coronal fractures of
anterior teeth, especially younger patients.
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REINCARNATION OF A SALVAGED ANTERIOR TOOTH
Endodontics
Dr. Neha Dhaded (Reader), Dr. Kishore Kumar (Consultant Endodontist), Dr. Roopa Patil (Reader), Department of Conservative
Dentistry & Endodontics KLE VK Institute of Dental Sciences, Belgaum, Karnataka,India
Abstract
Customized glass fiber post that is well adjusted into the root canal and have mechanical properties similar to those of dentin may be
suitable treatment for severely compromised teeth This paper highlights the fact that many anterior teeth requiring restoration are

severely weakened, having wide flared canal spaces and thin dentinal walls, and are at ahigh risk of getting fractured. This case was
managed by the customization of fiber reinforced post by direct method
Keywords :Structural rehabilitation, Customized fiber post, Weak roots
BACKGROUND
The structural rehabilitation of an endodontically treated tooth is critically important to ensure a successful restorative
outcome.1Weakened tooth with flared canals, arising as a result of carious extension, trauma to immature tooth, pulpal pathosis,
iatrogenic or endodontic misadventures or idiopathic causes can cause problem to the practicing dentist.2
The post endodontic restoration of such teeth is commonly accomplished using intra - radicular restorations or post and core, to retain
the coronal portion of the tooth.3
The introduction of fiber posts has made a great impact on the restoration of endodontically treated teeth.4According to Boudrias et al
post adaptation to the canal walls represents an important element in the biomechanical performance of the prosthetic restoration .5
A significant improvement in fiber post adaptation and retention can be achieved by customization which reproduces the root canal
morphology with best-produced esthetics4
This case report describes structural rehabilitation of a maxillary lateral incisor with a weakened root by a customized post and core.
CASE PRESENTATION
A 16-year-old girl reported to the Department of Conservative Dentistry and Endodontics, KLE V.K. Institute of Dental Sciences,
Belgaum with the chief complaint of unpleasant smile due to a fractured and discolored upper front tooth. Patient presented with a
history of trauma 4-5 years withnon-contributory medical history
Clinical examination showed Ellis class III fracture and discoloration with 21.IOPA with the same showed lateral shift .Pulp
sensitivity tests (thermal and electric tests)gave a negative response. Provisional diagnosis of Chronic Periapical Granuloma/ Cyst was
given. Endodontic treatment of 21 followed by Periodontal therapy was carried out. An osseous surgery was planned to get margins
for post endodontic restoration maintaining the biologic width.

After 6 weeks of follow up, post-endodonticreinforcement by customization was planned as the remaining dentinthickness was less.
Post space was created appropriate size of the fiber post (Glassix) was selected,etched with 9% HF acid for 1min(PorcelainEtch
UltradentProducts,Inc.) and silanized (Ultradent Products ). A dual cure core build up material (Multicore Flow, IvoclarVivadent) was
used to customize the fiber post directly into the canal.Canal was etched with 37% phosphoric acid and bonded (Adper Single bond
2,3M ESPE). Selected fiber post was placed into the canal before the core build up material sets and then cured for 60 sec.Core build
up was done with a dual cure material (Multicore Flow, IvoclarVivadent) with the help of a core former,temporization was done and
after a week permanent restoration of PFM was given. Patient was referred to the department of orthodontics for further corrections of
the alignment.
Customization of Pre-Fabricated Post & Core-21

Pre-Operative Images

Figure A: Pre-operative frontal view of teeth showing unesthetic smile due to fracture and discoloration of permanent left central
incisor

Figure B : Palatal view of fractured tooth showing margins below the gingival level

Figure C :IOPA Radiograph revealed lateral shift with 21 and oval canal space

Figure D : Fiber post fit checked

Figure E: Osseous surgery performed

Figure F: Core build up material being placed in the canal for direct customisation

Figure G&H: Post operative frontal view and radiograph showing final results
DISCUSSION
Failure in endodontically treated teeth is more likely due to restorative failure than the
endodontic treatment itself.
Positive defects in casting are peculiar to custom cast system and when used in a flared canal producesmore wedging forces 6
The use of prefabricated metal post for a weakened root, entail the obturation of large defects with the cementing medium, thus
creating a weak link3 leading to unsalvageable fractures8
The treatment options for the management of such compromised roots include customization by light transmitting post to build the
composites in layers (Layered adhesion technique, Freedman & others , 1994.7Other option is the use of bondable reinforcement fiber
to be the alternative to conventional post materials.8Since the anatomical post fits the root canal shape perfectly,a thin and uniform
layer of resin cement is required .This reduces the effect of polymerization contraction of the resin material as well as the number and
dimensions of bubbles within the cement itself,increases resistance to fracture and creates higher level of uniformity in distribution of
occlusal forces transmitted to the tooth .4
TAKE HOME MESSAGE

The technique of customizing the fiber reinforced post is time saving, esthetically compatible, bonded to the root dentin, eliminating
the number of composite interfaces that occur during layered adhesion technique, resulting in amonobloc that helps in better stress
distribution.
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Determination of minimum
instrumentation size for penetration
of diode laser against Enterococcus
faecalis in root canals using scanning
electron microscope: An in vitro study
Niraj Jayant Godbole, Preeti K. Dodwad, Kishore Bhat, Anand Patil
Abstract:
AIM: The aim of this study was to determine minimum instrumentation size for penetration of diode
laser against Enterococcus faecalis in root canals using scanning electron microscope (SEM).
METHODOLOGY: Fifty‑five single‑rooted human permanent maxillary anterior teeth were selected. The
sterilized specimens were inoculated with 5 µl E. faecalis culture grown in diluted brain–heart infusion
broth and incubated at 37°C for 4 weeks. After 4 weeks, 5 samples were selected as baseline group
to evaluate the depth of penetration of E. faecalis. Remaining 50 samples were divided into 5 groups
based on the apical enlargement size using ProTaper file system: Group 1 – canal preparation done
till #F1 size file; Group 2 – canal preparation done till #F2 size file; Group 3– canal preparation
done till #F3 size file; Group 4 – canal preparation done till #F4 size file; Group 5 – canal preparation
done till #F5 size file. The canals were prepared and then irradiated with 940 nm diode laser at a
power setting of 1.5W for 5 s. The procedure was repeated 4 times with intervals of 10 s between
each one. All the samples were then transversely sectioned at 2 mm and 5 mm from the apex. Each
section was then examined under a SEM to evaluate the depth of penetration of E. faecalis in the
baseline group and depth of penetration of diode laser in the experimental groups. The results were
analyzed using the two‑way ANOVA and Tukey’s multiple post hoc test.
RESULTS: Depth of penetration of laser was highest in Group 3 in apical third region and was
statistically significant when compared to Group 1 and Group 2 in the middle and apical third regions.
However, no statistically significant difference was noted between Group 3, Group 4, and Group 5.
CONCLUSION: It can be concluded that the apical instrumentation to a size F3 using ProTaper file
system along with irradiation using a diode laser showed a greater depth of penetration into dentin
and thus reducing residual microorganisms. Furthermore, conserving as much tooth structure as
possible, thereby increasing the predictability of success.
Keywords:
Depth of penetration, diode laser, Enterococcus faecalis, scanning electron microscope
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Introduction

T

he main goals of root canal therapy
are disinfection and complete sealing
of the root canal space and prevention of
reinfection. The root canal system is very
complex and makes it difficult for the
This is an open access article distributed under the terms of the
Creative Commons Attribution‑NonCommercial‑ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non‑commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

irrigating solution to completely disinfect
the root canal.[1]
Various studies have shown that
microorganisms in failed root canal
treatment cases are of distinct group which
include Gram‑positive cocci and facultative
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minimum instrumentation size for penetration of diode
laser against Enterococcus faecalis in root canals
using scanning electron microscope: An in vitro study.
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anaerobes such as Enterococcus faecalis (E. faecalis). They
have the ability to grow in the presence or absence of
oxygen. They are associated with various periradicular
diseases such as primary endodontic infections and
persistent infections. It has been shown that the chance
of containing E. faecalis in failed root canals is up to nine
times of primary infections. E. faecalis is completely
resistant to intracanal medications such as calcium
hydroxide and wide variations in pH. Various irrigants
are used to eliminate these microorganisms, among
which is sodium hypochlorite (NaOCl) which is the most
widely used irrigant.[2]
However, these irrigants have a limited penetration into
dentinal tubules in the apical 1/3rd when compared to
middle and coronal 1/3rd; thus, lasers have become the
latest choice to eliminate microorganisms in deeper
layers of dentin.[3]
Another important aspect of root canal preparation is the
minimum enlargement of the root canals during cleaning
and shaping which would enable maximum amount of
disinfection of the canals. The penetration of irrigation
solution into the dentinal tubules is dependent on the
removal of debris and the final size of the instrument
used in the canals.[4]
Use of lasers in dentistry has been introduced in
the late 1980’s, with the production of the American
dental laser.[5] The high‑power diode laser has been
used in several areas of dentistry and has shown
promising results in relation to disinfection. Different
wavelengths of diode lasers have been available for the
use in endodontics: 810 nm, 830 nm, 940 nm, 980 nm.
Recently, diode laser with a wavelength of 940 nm has
been studied widely as it has been demonstrated that
this wavelength has a greater penetration depth in the
dentinal tubules. Lasers demonstrate some amount of
cavitation that is generated in aqueous irrigation fluids
around the top of the fiber tip.
The effect of laser beam is based on thermal changes,
i.e., it generates heat which is bactericidal and thus kills
the microorganisms in the root canal.[3] The antibacterial
effect of diode lasers has been observed to be more than
1 mm deep into dentine, surpassing that of NaOCl.[6]
Combination therapy using various irrigation solutions
and diode lasers has been shown to be more effective
against different microorganism species when used in
conjunction or in succession.[7]
Considering this, the present study was conducted to
determine minimum instrumentation size for penetration
of diode laser against E. faecalis in root canals.

Aim

The aim of this study was to determine minimum
instrumentation size for penetration of diode laser
against E. faecalis in root canals using scanning electron
microscope (SEM).

Objectives

• To determine the minimum enlargement of root
canals using ProTaper Universal file system
• To evaluate the depth of penetration of diode laser
against E. faecalis in the dentinal tubules of prepared
teeth.

Methodology
Fifty‑five extracted human single‑rooted permanent
maxillary anterior teeth were collected. Teeth were
decoronated at length of 17 mm from the apex using a
rotary diamond disc. Nail varnish was applied to each
tooth to block any orifice present on the root surface.
Access to the root canals was gained using a contra‑angle
airotor handpiece and a round diamond point. Canal
patency was checked using a #10 K‑file, and working
length of 16 mm and working width up to maximum
of #20 K‑file size (i.e., 0.2 mm) were standardized.
The canal was enlarged till #20 K‑file using 17%
ethylenediaminetetraacetic acid (EDTA) as a lubricant
under copious irrigation with 3% NaOCl and a final flush
of sterile saline. The samples were then autoclaved at
121°C under 15 lbs. pressure for 15 min. Pure culture of
E. faecalis (ATCC 35550) in brain–heart infusion broth at a
concentration of 1.5 × 108 colony forming unit (CFU)/ml
was used for inoculation.
A total of 50 µl of this suspension was inoculated into
each canal using a micropipette. Then, the samples
were incubated for 4 weeks at 37°C in an incubator.
The inoculum in the canal was replaced with a fresh
bacterial suspension thrice a week. After the incubation
period of 4 weeks, 5 samples were randomly selected
and stored separately, and no preparation was done in
these samples.
The remaining 50 samples were divided into 5
groups (n = 10) depending on the file size used and the
root canals were prepared using ProTaper Universal
file system.
• GROUP 1: Canal preparation done till #F1 size file
• GROUP 2: Canal preparation done till #F2 size file
• GROUP 3: Canal preparation done till #F3 size file
• GROUP 4: Canal preparation done till #F4 size file
• GROUP 5: Canal preparation done till #F5 size file.
The canals were prepared using 17% EDTA as a lubricant
and intermittent irrigation with 2.5 ml of 3% NaOCl and
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normal saline. Later, the canals were dried using sterile
paper points. Each canal was then irradiated using a
940 nm diode laser using 300 µm fiberoptic tips.
The power output was set at 1.5 W in a continuous mode.
Irradiation was done in an oscillatory motion. The fiber
was introduced 1 mm short of the apex and was retrieved
in a helicoidal movement at a speed approximately
2 mm/s for 5 s. The procedure was repeated 4 times with
intervals of 10 s between each one. All the 55 samples
were transversely sectioned at 2 mm and 5 mm from
the apex to analyze the apical and the middle regions,
respectively.
The samples were embedded is a clear, cold‑cure acrylic
resin. The acrylic resin block along with the samples was
mounted on the holder of the hard tissue microtome. The
sections were prepared and were stored in a reduced
transport fluid. Each sample was then mounted on
an aluminum stub and was examined under SEM.
Photomicrographs of apical and middle thirds of each
sample at a magnification of ×100 and ×10,000 were taken
for final evaluation.
The samples from the baseline group were examined
under SEM in a clockwise direction, and the maximum
depth of penetration of E. faecalis into the dentinal tubules
from the root canal wall was analyzed. Remaining
groups were examined in a similar manner to determine
the absence of E. faecalis, i.e., the depth to which E. faecalis
was eliminated from the root canal wall.

Statistical analysis

Statistical analysis was done by Tukey’s multiple post hoc
test and two‑way ANOVA test.

Results
The depth of penetration of diode laser in each
of the experimental groups was analyzed
[Table 1 and Graph 1]. Group 1 showed statistically
significant difference (P < 0.05) when compared to
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Graph 1: Comparison of five groups and two regions with respect to depth of
penetration of diode laser
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Group 3, Group 4, and Group 5 in both middle and
apical third regions, respectively. There was a statistically
significant difference between Group 1 in the apical third
region and Group 2 in the middle third region. However,
Group 1 middle third region showed no statistically
significant difference when compared to Group 2 in the
middle third region.
Group 2 showed statistically significant difference
when compared to Group 3, Group 4, and Group 5
in both middle and apical third regions, respectively.
However, there was no statistically significant difference
in Group 3, Group 4, and Group 5 [Figures 1-10].

Discussion
Complete elimination of bacteria from the root canals
is a challenging task and only reduction in microbial
count can be achieved through multiple steps such as
use of different irrigants and irrigating systems and
different intracanal medicaments. However, the tubule
penetration capacity of these irrigants and medicaments
is very limited.[8]
NaOCl as a root canal irrigant is the most widely used
irrigant.[9] However, NaOCl has few drawbacks among
which is the limited depth of penetration of the solution
into the dentinal tubules. Giardino et al.[10] evaluated the
depth of penetration of NaOCl with or without surfactant
and reported a maximum depth of penetration of 74 µm
to 131 µm which is significantly less than the depth of
penetration of E. faecalis which is about 800 µm – 1000 µm as
reported by Haapasalo and Orstavik [Figures 11 and 12].[6]
Diode lasers have a solid active medium; it is a solid‑state
semiconductor laser that combines with aluminum,
gallium, and arsenide to change electric energy into light
energy. The available wavelengths for use in dentistry
range from about 810 to 980 nm, placing them at the
beginning of the near‑infrared invisible nonionizing part
of the spectrum.[11,12]
Table 1: Mean, standard deviation, standard error,
and coefficient of variation of size for penetration in
five groups and two region
Groups with regions
Group 1 with middle
Group 1 with apical
Group 2 with middle
Group 2 with apical
Group 3 with middle
Group 3 with apical
Group 4 with middle
Group 4 with apical
Group 5 with middle
Group 5 with apical

n
10
10
10
10
10
10
10
10
10
10

Mean
742.41
707.95
796.32
772.44
899.01
920.61
890.19
901.85
890.31
902.22

SD
110.80
70.78
57.10
42.18
29.81
35.16
62.18
29.44
44.34
34.94

SE
35.04
22.38
18.06
13.34
9.43
11.12
19.66
9.31
14.02
11.05

CV
14.92
10.00
7.17
5.46
3.32
3.82
6.98
3.26
4.98
3.87

SD: Standard deviation, SE: Standard error, CV: Coefficient of variation

Indian Journal of Health Sciences and Biomedical Research KLEU - Volume 10, Issue 2, May-August 2017

[Downloaded free from http://www.ijournalhs.org on Wednesday, March 13, 2019, IP: 182.48.229.6]
Godbole, et al.: In vitro SEM analysis of antibacterial effect of diode laser against E. faecalis

Figure 1: Sample representing depth of penetration of diode laser in apical third
region of Group 1

Figure 2: Sample representing depth of penetration of diode laser in middle third
region of Group 1

Figure 3: Sample representing depth of penetration of diode laser in apical third
region of Group 2

Figure 4: Sample representing depth of penetration of diode laser in middle third
region of Group 2

Figure 5: Sample representing depth of penetration of diode laser in apical third
region of Group 3

Figure 6: Sample representing depth of penetration of diode laser in middle third
region of Group 3

The sterilization effect of the diode laser resembles that
of neodymium‑doped yttrium aluminum garnet laser.

Diode laser shows inhibiting effect on inflammation
propagating enzymes.[3] The antibacterial effect of a
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Figure 7: Sample representing depth of penetration of diode laser in apical third
region of Group 4

Figure 8: Sample representing depth of penetration of diode laser in middle third
region of Group 4

Figure 9: Sample representing depth of penetration of diode laser in apical third
region of Group 5

Figure 10: Sample representing depth of penetration of diode laser in middle third
region of Group 5

Figure 11: Sample representing depth of penetration of Enterococcus faecalis in
apical third region of baseline group

Figure 12: Group sample representing depth of penetration of Enterococcus
faecalis in middle third region of baseline group

diode laser is based on the heat generating property after
the interaction of the tissue with the laser beam. Diode

lasers have broad application spectrum. In addition
to these qualities, they have a reasonable price, thus
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Figure 13: Representative image of dentinal tubules containing Enterococcus
faecalis

Figure 14: Representative image of dentinal tubules devoid of Enterococcus
faecalis

increasing their use.[3,13] Hence, diode laser was used in
the present study.

17% EDTA‑T showed increased reduction of bacteria in
deep radicular dentin.[20] Preethee et al. evaluated the
bactericidal effects of 908 nm diode laser in conjunction
with NaOCl, EDTA, and MTAD and concluded
that 908 nm diode laser in conjunction with NaOCl
demonstrated significant elimination in E. faecalis.[21]

E. faecalis was used in the present study as it is a normal
inhabitant of the oral cavity. E. faecalis is a Gram‑positive
facultative anerobic cocci, which has the ability to grow in
the presence or absence of oxygen. E. faecalis is associated
with both primary and secondary endodontic infection.
Primary endodontic infections can be associated with
asymptomatic chronic periradicular lesions, more often
being acute periradicular abscesses. E. faecalis can be
found in 4%–40% of primary infections. Hence, effective
elimination of microorganisms including E. faecalis is
very important for successful endodontic treatment
[Figures 13 and 14].[14]
The concept of working width plays an important
role in the chemomechanical preparation of the root
canals.[15,16] Rollison et al. noted that larger file sizes to #50
showed greater reduction in remaining microorganisms
when compared to those prepared with #35 file.[17]
Khademi et al. in a study concluded that the minimum
instrumentation size needed for irrigant penetration
in the apical third of the root canal was #30 file size.
Enlarging the canals to a greater size increases the risk
of ledge formation, perforation, apical transportation,
and removal of excessive dentin.[4]
In this ever changing era of rotary instruments, the
question of how large should be the enlargement, still
remains. Akhlaghi et al. in one study suggested that
master apical file of size #35 with 0.06 taper showed 100%
acceptable debridement.[18]
With the advent of newer technologies such as ultrasonic
irrigation and lasers, combining different approaches
can have a synergistic effect.[19] de Souza et al. stated that
high‑power laser irradiation along with 0.5% NaOCl and

No previous study was done evaluating the effect of
instrumentation size on the disinfection efficacy of diode
laser combined with NaOCl. With these considerations,
the present study evaluated the depth of penetration
of diode laser against E. faecalis in the dentinal tubules
of prepared teeth and to determine the minimum
enlargement of root canals using ProTaper Universal
file system.
Irradiation was performed based on the criteria suggested
by de Souza et al.[20] In all the studies evaluating the
disinfection efficacy of diode laser, various researchers
have evaluated the CFUs/mL using centrifugal drilling
as stated by Haapasalo and Orstavik.[10]
In Group 1 and Group 2, it can be observed that the
depth of penetration of diode laser was insufficient to
reduce significant amount of E. faecalis. The result can be
attributed to the presence of smear layer and debris due
to insufficient preparation of the root canals as stated in
a study done by Khademi et al.[4] who observed that the
groups prepared till size #20 with 0.06 taper and #25 with
0.06 taper, which are equivalent to ProTaper file size F1
and F2, respectively, had the highest amount of smear
layer and debris covering the canal wall. Srikanth et al.[22]
found similar result in their study and observed that
teeth prepared till file size #30 with 0.06 taper showed
the highest removal of smear layer.
In Group 3 (samples prepared till size F3), the depth of
penetration of diode laser in the middle region showed
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a mean ± standard deviation value of 899.01 ± 29.81 µm,
and in the apical region, it was 920.61 ± 35.16 µm. These
values are significantly higher than the mean depth
of penetration of E. faecalis as observed in the present
study. Statistical analysis revealed that the mean depth
of penetration of diode laser in Group 3 in both middle
and apical third regions is significantly greater than
the mean values of Group 1 (samples prepared till
size F1) and Group 2 (samples prepared till size F2),
respectively. This difference can be attributed to the
amount of smear layer and debris eliminated using
ProTaper file size F3, i.e., tip size equivalent to #30 with
0.09 taper as suggested by Khademi et al.[4] and Akhlaghi
et al.[18] Group 4 (samples prepared till size F4) and
Group 5 (samples prepared till size F5) showed similar
values. There was no statistically significant difference
between Group 3, Group 4, and Group 5 in middle and
apical third regions, respectively. The reason for these
finding is same as that explained for Group 3, i.e., the
removal of smear layer from the root canal wall allowing
an increased penetration of diode laser irradiation.
Within the limitations of the present study, diode
laser irradiation seems to be a viable adjunct in
combination therapy using irrigants to effectively
eliminate microorganisms present deep into the dentinal
tubules. However, further in vitro and in vivo evaluation
of diode laser irradiation as a combination therapy is
recommended.

Conclusion
Under the parameters of this study, it can be concluded
that apical enlargement in maxillary anteriors to size
F3 (Group 3) using the ProTaper system has shown
promising results in reducing E. faecalis in deeper
dentinal tubules when used in conjunction with 940 nm
diode laser. Since the apical enlargement can be restricted
to size F3, there is increased amount of remaining dentin
after mechanical preparation, which increases the
strength of the tooth and reduces the chance of fracture
posttreatment.
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ABSTRACT
Anchorage control is a key factor in the success of orthodontic treatment.
Recent developments in implantology now allows stationary anchorage without
the use of extraoral appliances or complex biomechanical procedures. Miniimplants–enhanced anchorage has become a popular concept in orthodontics.
Use of skeletal anchorage devices such as osseous dental implants, miniplates,
miniscrews or microscrews offers clinicians’ reliable anchorage without patient
compliance. Among these anchorage devices, miniscrew implants have
increasingly been used for orthodontic anchorage because of their absolute
anchorage, easy placement and removal, and cost effectiveness. Therefore, the
skeletal anchorage system offers a nonsurgical orthodontic treatment option
for skeletal (surgical) malocclusions, as well as a nonextraction treatment for
malocclusions characterized by severe maxillary or mandibular protrusion,
and/or anterior crowding. The purpose of the present article is to compare the
mini- implant supported mechanics with conventional mechanics with the help
of cases treated in the department of orthodontics.

INTRODUCTION
Orthodontic treatment observes resistance in areas of desired tooth movement and anchorage sites. Hence, proper
orthodontic anchorage preparation is important to ensure predictable tooth movement and negating insufficient reciprocal
movement [1]. Understanding each patient’s anchorage requirements is of paramount importance which ensures high-quality
care. Unexpected or unintended anchorage loss frequently results in a compromised finish [2]. Traditionally, high-anchorage
situations require excellent patient compliance with extra oral traction devices. In recent years, orthodontic mini-implants were
developed to ensure complete orthodontic anchorage. Among various intraosseous anchorage systems mini-screw implants have
the advantage of simpler insertion and immediate loading. Mini-implants are frequently used in cases that require absolute
anchorage, intrusion and/or distalization of molars [1].
The Retromolar implants described by Roberts et al. [3] and the Palatal implants introduced by Wehrbein and Merz [4,5] are
some of the orthodontic mini-implants which are smaller than the dental implants, but their surfaces are treated in the same
way [3]. Both are used for indirect anchorage, meaning they are connected to teeth that serve as an anchorage unit. It was not
until 1997 that Kanomi described a mini-implant specifically designed for orthodontic use [5]. Both of these were used as direct
anchorage. The following year, Costa et al. described a screw with a special bracket-like head that could be used for either direct or
indirect anchorage [5]. In contrast to the osseointegrated implants, these devices are smaller in diameter, have smooth surfaces,
and are designed to be loaded shortly after insertion.
The intent of the present article is to give necessary information and compare the mini-implants supported mechanics
with the conventional mechanics. The following cases have been taken from the patients records treated in the department of
Orthodontics, given below illustrate the same.
Indications
Antero-posterior control
•Anterior retraction (Figures 1 and 2)
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•Distalization (Figure 3)
•Molar protraction (Figure 4)
•Molar axis control (Figure 5)
Vertical control
•Anterior intrusion/Extrusion (Figures 2 and 6)
•Posterior intrusion/Extrusion
Transverse control
•Symmetric expansion/contraction
•Asymmetric expansion/contraction

Figure 1. (a): Enmasse anterior retraction using T-loop, (b): Enmasse anterior retraction using mini-implants.

Figure 2. (a): Enmasse anterior retraction and intrusion using Burstone Arch, (b): Enmasse anterior retraction and intrusion using miniimplants.

Figure 3. (a): Distalization of upper 1st molars using pendulum appliance, (b): Distalization of upper 1st molars using sliding JigFig.

Figure 4. (a): Molar protraction using T-loop, (b): Molar protraction using mini-implants.
RRJDS | Volume 5 | Issue 2 | June, 2017
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Figure 5. (a): Correction of buccally tipped 1st molar using modified TPA and cantilever arm, (b,c): Correction of buccally tipped 1st molar
using palatal and buccal mini-implant.

Figure 6. (a): Intrusion of anterior segment using intrusion utility arches, (b): Intrusion of anterior segment using mini-implants.

DISCUSSION
For a long time, orthodontists have struggled to achieve efficient control of anchorage. Dissatisfaction with conventional
methods of anchorage led some practitioners to explore the use of implants as a source of absolute anchorage. Mini-implants
offer advantages like temporary fixture in bone, small size, rapid and atraumatic placement in almost all sites within mouth
and cost effectiveness. The cases cited above have compared mini implant supported mechanics with conventional one.
Enmasse retraction of anterior teeth can be done conventionally using different wire configurations like T-loop or Burstone
arch but anchorage control in all three dimensions of space is difficult. So to overcome that mini-implants have been used
(Figures 1 and 2). Similarly, movement of first or second molar in all three planes of space i.e., protraction or distalization;
correction of bucally tipped molar in either arch can be achieved using mini-implants (Figures 5 and 6).

CONCLUSION
Orthodontic mini-implants are a powerful aid for the orthodontic practitioner in resolving challenging malocclusions. Miniimplants placed in alveolar bone are effective in adolescent patients, and marked improvement is often observed, even in patients
with skeletal problems.
Thus skeletal anchorage should serve merely to expand the horizon of orthodontic services we can cater to our patients and
can take up new challenges which were considered limitations earlier.
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A comparative evaluation of different
compensating curves and power arm
length during retraction of maxillary
anterior teeth: A finite element study
Dhvani Sumatichandra Doshi, Tejashri Mirji Pradhan
Abstract:
INTRODUCTION: The strategic design of an appliance for anterior retraction by using orthodontic
mini-implant anchorage and sliding mechanics must take into account the height of the power arm
and compensating curve in archwire. This study was conducted to analyze the change in maxillary
anterior teeth displacement and stress distribution using different compensating curves in the arch
wire and varying power arm length in first premolar extraction case during sliding mechanics.
MATERIALS AND METHODS: 6 geometric models were created using ANSYS software. This
geometric model was converted into a finite element model with the help of software HYPERMESH
11.0. Bilaterally mini-implants were placed in the bone between the roots of maxillary second premolar
and first molar. Power arms were placed at two heights – 3 mm and 5.5mm. Compensatory curves
were placed in the archwire (0, 3mm or 5mm) and a force of 150 gms was applied using NiTi coil
springs bilaterally. Stresses in bone and tooth displacements were analyzed.
RESULTS: There was more bodily movement of the teeth using the longer power arms. Incorporating
a compensatory curve further helped to reduce tipping. The tooth that showed most bodily movement
was the lateral incisor followed by central incisor and least by the canine. There was increased
intrusion of the incisors and extrusion of canine with increase in power arm height.
CONCLUSION: Increase in power arm height causes an increased intrusive tendency and increased
bodily movement during en masse retraction of anterior teeth using mini- implant anchorage.
Incorporation of a 5mm compensatory curve further helps reduce the tipping tendency of the anterior
teeth.
Keywords:
Anterior retraction, compensatory curve, finite element analysis, mini‑implants
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any strategies for anchorage control
have been developed over the years that
have made it possible to prevent undesirable
tooth movement in all three planes of space.
In recent years, titanium mini‑implants
have gained immense popularity among
orthodontic practitioners. They can be
used in cases with a high anchorage
requirement, cases with insufficient teeth for
the application of conventional anchorage,
This is an open access article distributed under the terms of the
Creative Commons Attribution‑NonCommercial‑ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non‑commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

cases where the forces on the reactive
unit would generate adverse side effects,
and in some cases, as an alternative to
orthognathic surgery.[1] Advantages include
ease of insertion and removal of the screws,
immediate/early loading, low cost, and
adequate anchorage support for orthodontic
tooth movement.[2] In addition, these screws
only partially osseointegrate, resulting in
stability during treatment but still allowing
for easy removal after completion of
treatment.[3] Potential complications with
miniscrews in orthodontics are soft tissue
How to cite this article: Doshi DS, Pradhan TM.
A comparative evaluation of different compensating
curves and power arm length during retraction of
maxillary anterior teeth: A finite element study. Indian
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irritation at the site of insertion, risk of infection, and
premature loosening of the screw.[4]
If screws are placed in movable mucosa, soft tissue
irritation may occur. If screws are placed in attached
mucosa, it is less likely that irritation will be a
complication.[2] Inability to place the mini‑implant higher
in the movable mucosa necessitates modifications in
the retraction assembly. The use of a rigid rectangular
wire with a power arm placed near the center of
resistance (Cres) of the anterior teeth enables one to
achieve more predictable space closure. By varying the
height of the power arm, it is possible to vary the line
of action of the force bringing it closer to or away from
the Cres. However, increasing the power arm height
too much can cause irritation and discomfort to the
patient. To overcome this limitation of the power arm,
compensatory curves (CCs) can be placed in the archwire
to encourage intrusion of anteriors during retraction and
afford more control over the tooth movement. However,
the optimal conditions for achieving the desired type
of tooth movement are still unknown. Furthermore, it
is prudent to remember that application of these forces
may lead to the development of stress regions around
the mini‑implant which may lead to failure.
It has long been recognized that both the mini‑implant
and bone should be stressed within a certain range
for physiological homeostasis. This mechanical stress
in turn causes strain in the bone tissue. The upper
limit of the bones’ equilibrium is roughly 1000–1500 μ
Strain (20 MPa). Bone formation is the initial response
above this limit. Additional strain, however, leads to
microfissures and microfractures in the bone tissue,
which, at roughly 3000 μ Strain (60 MPa), surpasses
ongoing repair processes leading to bone resorption and
is likely to cause a microfracture of the bone trabecula and
may ultimately lead to the failure of the mini‑implant.[5]
Using the finite element analysis (FEA), it is possible to
apply an external load and study the tooth movements
and stress distributions in the dentoalveolar complex.
Very little data are available in the literature depicting
the tooth movement and stress distribution in the bone
surrounding mini‑implants during en masse retraction
of upper anterior teeth with a CC incorporated into the
wire. The aim of this study was to analyze the change
in maxillary anterior teeth displacement and stress
distribution in bone using different compensating curves
in the archwire and varying power arm length in first
premolar extraction case during sliding mechanics.

Materials and Methods
FEM uses a complex system of points (nodes) and
elements, which make a grid called as mesh. This mesh
184

is programmed to contain the material and structural
properties which define how the structure will react to
certain loading conditions.
In this study, the geometric models of whole maxillary
dentition (except first premolars and third molars
bilaterally) were constructed using the dimensions
and morphology found in Wheeler’s text book[6] using
ANSYS software. Next, the periodontal ligament with the
cortical and cancellous bone was constructed around it.
Separate models were constructed for mini‑implants of
1.3 mm diameter and 9 mm length[7] and 0.019 × 0.025”
stainless steel wire, brackets, and molar tubes. Bilaterally
mini‑implants were placed in the bone between the
roots of maxillary second premolar and first molar at a
height of 3 mm from the alveolar crest. Power arms were
placed at two heights which are commonly used –3 mm
(models A, B, and C) and 5.5 mm (models D, E, and F).
In models A and D, no CCs were placed, i.e., zero CC.
In models B and C, CCs of 3 mm and in models E and F,
CCs of 5 mm were incorporated.
This geometric model was converted into a finite
element model with the help of software HYPERMESH
11.0 (Altair Engineering, Troy, Michigan, United
States). The different structures involved in this study
include alveolar bone, periodontal ligament, teeth,
nickel‑titanium (NiTi) coil spring, stainless steel
archwire and power arm, and titanium mini‑implant.
Each structure has a specific material property. Some of
the material properties used in this study were derived
from a study by Chang et al.,[7] and the properties for
NiTi coil spring and titanium implant was taken from a
study by Jasmine et al.[8] These material properties were
the average values reported in the literature [Table 1]. In
this study, all the tissues were assumed to be isotropic
and elastic.
The boundary conditions were defined, and after this
step, the final FEM models were ready to be analyzed.
Constant retraction forces were applied in each model,
i.e., 150 g bilaterally from miniscrew to hook power arm
placed between the lateral incisor and canine.[9] Stresses
in the bone surrounding the mini‑implant and tooth
displacement were calculated and presented as different
colors. Each color represents a different stress level.
Table 1: Material properties
Material
Tooth
PDL
Alveolar Bone
Bracket
Arch wire/power arm
NiTi coil spring
Mini Implant

Young’s modulus N/mm2
2.0x103
6.8x10‑2
1.4x103
21.4x103
21.4x103
110x103
110x103

Poisson’s ratio
0.30
0.49
0.38
0.30
0.30
0.35
0.35
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Red color column of the spectrum indicated maximum
stress and blue represented the lowest level of stress and
likewise for displacement.

Results
Displacement was measured along Y and Z axes. The
Y axis represents movement in a sagittal direction
where a +ve sign indicated lingual movement & a −ve
sign indicated labial movement. The Z axis represents
movements in a vertical direction where a +ve sign
indicated an extrusive movement and a −ve sign
indicated an intrusive movement.

Displacement along Y axis

In the models with 3 mm power arm height, it was seen
that all three teeth tipped lingually. Of the three teeth, the
lateral incisor showed a more bodily movement followed
by the central incisor whereas the canine showed a more
controlled tipping.
In the models with 3 mm power arm, a more bodily tooth
movement was observed with the central incisor and
canine with a zero CC, followed by the 5 mm CC and
least with the 3 mm CC. For the lateral incisor, a more
bodily tooth movement was observed with 5 mm CC,
followed by the 3 mm CC and least with the zero CC.
In the models with the 5.5 mm power arm height also, it
was observed that all three teeth tipped lingually, and the
lateral incisor showed a more bodily movement followed
by the central incisor whereas the canine showed a more
controlled tipping.
However, a more bodily movement was seen with the
canine and lateral incisor with the 5 mm CC, followed by
the 3 mm CC and least with the zero CC. For the central
incisor, the bodily movement was highest for the zero CC
group closely followed by both the 3 mm and 5 mm CC.
On comparing the displacement between the 3 mm and
5.5 mm power arm height, overall it was seen that a more
bodily movement was seen with the 5.5 mm power arm
as compared to the 3 mm power arm for all the three
teeth [Table 2 and Figures 1-6].

In the model with 5.5 mm power arm and zero CC,
there was extrusion of central incisor and canine and
intrusion of lateral incisor. As a CC of 3 mm was
added, here also, there was a change in the extrusive
tendency of central incisor to an intrusive tendency,
an increase in the intrusive tendency of lateral incisor,
and a reduction in the extrusive tendency of canine.
However, here also there was not much change in the
vertical movements when the CC was increased to
5 mm.
With increase in height of the power arm, the extrusion
of central incisor was reduced and intrusion increased.
The overall vertical movements of lateral incisor and
canine were more with the 5.5 mm power arm [Table 3
and Figures 1-6].

Stress pattern in bone

For the 3 mm postantium (PA) length, maximum stress
was observed in the bone surrounding the mini‑implant
with the zero CC model, followed by the 5 mm CC and
least with the 3 mm CC. For the 5.5 mm PA length,
maximum stress was observed in the bone surrounding
the mini‑implant with the 5 mm CC model, followed
by the 3 mm CC and least with the zero CC. Overall the
stresses were more with the 5.5 mm power arm than
with the 3 mm power arm [Table 4].

Discussion
The FEA can provide the orthodontist with an
understanding of the physiologic reactions of teeth and
their surrounding structures to external loading, namely,
the orthodontic force.
Table 2: Displacement in mm of crown and root tips of
central incisor, lateral incisor and canine along Y axis
Model

Central incisor

A
B
C
D
E
F

Crown
tip
45E‑3
46E‑3
47E‑3
27E‑3
28E‑3
28E‑3

Root
tip
17E‑3
15E‑3
17E‑3
13E‑3
13E‑3
13E‑3

Lateral incisor
Crown
tip
38E‑3
35 E‑3
35 E‑3
37 E‑3
32 E‑3
27 E‑3

Root
tip
26 E‑3
24 E‑3
26 E‑3
21 E‑3
23 E‑3
23 E‑3

Canine
Crown
tip
88 E‑3
101 E‑3
101 E‑3
88 E‑3
90 E‑3
85 E‑3

Root
tip
14 E‑3
11 E‑3
13 E‑3
14 E‑3
13 E‑3
13 E‑3

Displacement along Z axis

In the model with 3 mm power arm and zero CC, there
was extrusion of central incisor and canine whereas
intrusion of lateral incisor was observed. As a CC of 3 mm
was added, there was a change in the extrusive tendency
of central incisor to an intrusive tendency, a slight increase
in the intrusive tendency of lateral incisor, and a slight
reduction in the extrusive tendency of canine. However,
there was not much change in the vertical movements
when the CC was increased from 3 mm to 5 mm.

Table 3: Displacement in mm of crown tips of central
incisor, lateral incisor & canine along Z axis
Model
A
B
C
D
E
F

Central Incisor
‑10E‑3
04 E‑3
05 E‑3
‑03 E‑3
09 E‑3
09 E‑3

Lateral Incisor
06 E‑3
08 E‑3
07 E‑3
11 E‑3
15 E‑3
15 E‑3
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Canine
‑12 E‑3
‑08 E‑3
‑09 E‑3
‑19 E‑3
‑14 E‑3
‑14 E‑3
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Figure 1: Displacement in model A

Figure 2: Displacement in model B

Figure 4: Displacement in model D
Figure 3: Displacement in model C

Figure 5: Displacement in model E
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Figure 6: Displacement in model F
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Table 4: Maximum stress in MPa in bone around
mini‑implant
Model
A
B
C
D
E
F

Stress in cortical bone
(MPa)
3.99
3.05
3.46
6.08
6.38
6.81

Stress in cancellous bone
(MPa)
0.109
0.086
0.097
0.166
0.175
0.186

Jafari et al[10] have pointed out the advantages of FEM.
• It is a noninvasive technique
• The actual amount of stress experienced at any given
point can be theoretically measured
• The tooth, alveolar bone, periodontal ligament, and
craniofacial bones can be simulated, and the material
properties of these structures can be assigned to
the nearest one that possibly can simulate the oral
environment in vitro
• The displacement of the tooth can be visualized
graphically
• The point of application, magnitude, and direction of
a force may easily be varied to simulate the clinical
situation
• Reproducibility does not affect the physical properties
of the involved material
• The study can be repeated as many times as the
operator wishes.
Although finite element method is a useful technique, it
has certain limitations. This technique is based on several
assumptions which were made in the development of the
model for this study. All the models were assumed to be
homogeneous and isotropic and to have linear elasticity.
However, the material properties and the geometry of the
model change from one person to another. This makes
the problem even more complex. These are inherent
limitations of this technique.[6]
Chaimanee et al.[11] have shown that for all skeletal
patterns, the safest zone in the inter‑radicular space
of the posterior maxilla is the space between the
second premolar and the first molar, and available
inter‑radicular space >3 mm was found only at 9‑ and
11‑mm depths from the alveolar crest between the
first molar and second premolars, an area likely to be
covered by movable mucosa. Lim et al.[12] have advised
that mini‑implants for orthodontic anchorage may be
placed anywhere within the zone of attached gingiva
up to 6 mm apical to the alveolar crest with adequate
inter‑radicular space. The height of attached gingiva
was found to be less in the maxillary posterior region
as compared to the anterior region. As it is advisable to
place the mini‑implants in areas of attached gingiva,[1]
in this study, the mini‑implant was placed at a height

of 3 mm from the alveolar crest between the roots of the
upper first molar and second premolar.
The line of action of the force is the line joining the
mini‑implant and the power arm. Due to the anatomical
limits of the inter‑radicular bone and the soft tissue
covering the bone, the possibilities of changing the
mini‑implant placement height to vary the line of action
of force according to the tooth movement we desire are
limited. We can, however, vary the power arm height to
get the desired direction of force. Hence, in this study,
two different power arm heights were compared to find
the power arm height which best allows pure translation
of the teeth being retracted. However, it may not always
be possible to alter the power arm height due to lack of
vestibular depth in some cases.
Another method that can be taken to overcome this
limitation is incorporation of a CC in the archwire.
Controlling vertical movements during retraction can
be challenging. McLaughlin et al.[13] have recommended
placing bite‑opening curves in the archwire during
leveling for overbite control. Introducing a curve such
that the archwire lies gingivally in the anterior region
before engaging may encourage intrusion of anterior
teeth during retraction.
Kojima et al.[14] found in their study that in cases of the
low position miniscrew (4 mm), when lengthening the
power arm from 1 mm to 4 mm, rotation of the entire
dentition decreased with decrease in distance of line of
force to Cres of anteriors. Tominaga et al.[15] found that
a power arm of height 4‑5 mm led to controlled tipping
and increasing the height to 5.5 mm led to more bodily
movement. In our study as well, it was observed that
increase in power arm height led to a decreased tipping
and a more bodily movement of all six anterior teeth.
As the power arm height is increased, the point of force
application moves nearer to the Cres of the six anterior
teeth leading to decreased tipping tendency. This is also
in agreement with Ashekar et al.[16] who found reduced
palatal tipping when mini‑implant was placed at 6 mm
from archwire and retraction hook height was increased
from 0 to 5 mm.
In our study, the tendency of bodily movement was more
for the lateral incisor followed by the central incisor and
least for canine. This maybe because the lateral incisor is
smallest in length and the force vector would be nearer
to the Cres of this tooth as compared to the other two
teeth. On the other hand, the canine has the longest root
and the force vector is farthest from its Cres causing the
tipping effect.
With an increase in power arm height, there was increase
in intrusion of the incisors and extrusion of canine. This
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maybe because of archwire deformation that takes place
when a force is applied to the power arm. Tominaga et al.
[15]
stated that with increase in power arm height, there
is an increased archwire deformation which takes place
at the power arm archwire junction. This may lead to an
upward deflection of the archwire mesial to the power arm
and downward deflection distal to the power arm causing
intrusion of incisors and extrusion of canine with increase
in power arm height. This was in agreement with the
findings of Deng et al.[17] who found the extrusion tendency
of central incisors reduced and the intrusion tendency
increased with increase in power arm height from 2 mm
to 4 mm with miniscrew placed at 4 mm from alveolar
crest. This may be of significant importance in cases of
deep bite where control of vertical tooth movement is
required. Ashekar et al.,[16] on the other hand, found an
intrusive effect when shorter power arms (0 mm) and
higher mini‑implants (10 mm) were used.

• Increase in power arm height causes a decrease in the
tipping tendency and increased bodily movement
during en masse retraction of anterior teeth using
mini‑implant anchorage
• Increase in power arm height also reduces the
extrusive tendency and increases the intrusive
tendency of the incisors during retraction which can
be helpful in deep bite cases requiring vertical control
• Incorporation of a 5‑mm CC along with increased
power arm height further helps reduce the tipping
tendency of the anterior teeth
• Though stresses generated increased with increase
in power arm height and CC, they were low enough
for the bone to withstand the orthodontic loading.

It was observed that with increase in CC, there was a
decreased tendency of teeth to tip which was in agreement
with Sung et al.[18] who in their study comparing the effect
of CCs on lingual and labial archwires found an anti‑tip
action of the CC on canine retraction. In our study, it was
seen that the anti‑tip action was more pronounced when
a longer power arm was used. Hence, increase in power
arm height with a CC in the archwire can be measures to
decrease tipping and increase bodily movement during
retraction.

There are no conflicts of interest.

When considering the Z axis, there was an extrusive effect
seen on central incisors and canines and an intrusive
effect on the lateral incisors when no CC was present in
the archwire. However, incorporation of a CC changed
the extrusive tendency of central incisor to an intrusive
tendency, increased the intrusive tendency of lateral
incisor, and reduced the extrusive tendency of canine.
Mini‑implant failure is a common problem encountered
in clinical situations. This has been attributed to infection
as well as biomechanical factors such as insertion angle,
structure of mini‑implant, and the loading conditions.[19‑21]
With respect to stress distribution, an increase in power
arm height did seem to cause an increase in stress levels
in the bone. However, all stress levels found in this study
were well below the yield stress of bone (200 MPa)[22] and
also below the upper limit of the range of physiological
homeostasis of bone (60 MPa) as given by Sivamurthy
and Sundari.[5] This indicates that the bone has sufficient
strength to withstand the orthodontic loading.
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ABSTRACT

Article History:

Background and Objectives:
Objectives There should a balance between the forces of the tongue from within
the dental arches and compensating action of the lips and cheek musculature. Alterations in function
of the facial muscle can establish changes in facial skeleton and in the development of malocclusion.
The role of lips in determining the facial morphology and the tooth position has intrigued dental
researchers for decades. Thus this prospective study was carried out to ultrasonographically measure
the lip thickness in class II division 1 malocclusion
malocclusion cases and compare with class I subjects.
Methodology: Patients reporting to the Department of Orthodontics, for fixed orthodontic treatment
between 18-25
18
years were screened for inclusion and exclusion
sion criteria and 30 subjects ((15 class 1
occlusion and 15 class 2 div I malocclusion) were included in the stud
study. Ultrasonographic
measurements were made for upper and lower lip in relaxed and contracted states; which were divided
into three regions i.e. right, middle and left in both the groups and the resultant data was subjected to
analysis.
Results Thickness off oral musculature of different sites of the lower lip were increased in skeletal
Results:
class II division 1group as compared to skeletal class I group in the contracted state and in relaxed
state. A more predisposition towards females was observed in skeletal cl
class II division 1group.
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INTRODUCTION
Facial attractiveness plays a key role in social interaction. A
smile plays an important role in the facial expression and
appearance.The lips are the controlling factor in which a
portion of the teeth, gingiva, and oral cavity will be seen in an
individual’s smile. (Pieter Van der Geld et al.,
al 2007) In 1942,
Breitner stated that there should be a balance between the
forces of the tongue from within the dental arches and which is
compensated by the musculature of the lips and cheek. He
called this as functional equilibrium. (Surinder
Surinder Singh,
Singh 2009)
The theory advanced by Tomes almost a hundred years ago
stated role of Circumoral musculature and the tongue; which
principally determines the position of the teeth. Subjects with
Class II division 1 malocclusion usually make an effort to
touch their lips while swallowing, the exaggerated lip eversion
on the maxillary incisor makes lip seal difficult.
*Corresponding author: Dr. Shikha Rastogi,
Department of Orthodontics
tics & Dentofacial Orthopaedics, KLE Vishwanath
Katti Institute of Dental Sciences, KLE University, Belgaum-590010.
Belgaum

(Bianchini, 1995; Cleal,, 1965; HeliVinkka-Puhakka et al.,
1989) this causes the lower lip to touch the palatal surface of
the maxillary incisors, which causes lower lip hyper function.
Swallowing this way may maintain or increase the overjet, and
even cause over contraction of the Mentalis muscle. Alfred
Paul Rogers (Rogers, 1918) was among the first to recommend
the use of muscles for correction
rection of malocclusion. In order to
describe facial morphology, many authors have studied the
structure of the facial muscles to determine the pattern of
interaction of facial skeleton and muscles. It was in 1984,
Weijs and Hillen (Weijs and Hillen
Hillen, 1984) studied masticatory
muscle thickness of adults, by using computed tomography.
The method was reliable, but was associated with high
radiographic exposure. The development of Ultrasonographic
techniques has found wide spread applications in the field of
medicine
dicine in the recent years. It is an accurate, convenient, easy,
safe and cost effective method. Hence, the present study was
taken up to investigate Quantitative measurements of the
Circumoral muscle thickness in skeletal class II division 1
cases and comparing
paring it with the class 1 cases.
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MATERIALS AND METHODS
Patients reporting to the Department of Orthodontics, for fixed
orthodontic treatment between 18-25 years were screened for
inclusion and exclusion criteria and 30 subjects were included
in the study. The ethical approval was obtained for this study
from the ethical committee. Sample consisted of 2 groups of
15 subjects each. GROUP I had Skeletal CLASS I subjects
with balanced profile with 8 female and 7 male subjects.

GROUP II had Skeletal CLASS II DIVISION 1
MALOCCLUSION (ANB angle more than 5) with 8 female
and 7 male subjects. Informed consent was obtained from each
subject. The study was conducted in the Department Of
Radiodiagnosis. The phillips ultrasound system with b mode
was used here which is equipped with high resolution probe
with frequency ranging from 5MHz to 14MHz. The Upper Lip
and Lower Lip region of the subjects was divided into three
parts each, (Right, Middle and Left). (Figure 1) Air tight inert
gel was applied on the recording site; the transducer was

Table 1. Comparison of thickness of oral musculature of different sites between experimental (skeletal class ii division 1) and control group (skeletal
class i) in contracted state using students’t-test
Group
Control
Experimental
Contracted lower middle Control
Experimental
Contracted lower left
Control
Experimental
Contracted upper right
Experimental
Control
Contracted upper middle Experimental
Control
Contracted upper left
Experimental
Control
** denotes statistically significant.
Contracted lower right

N
15
15
15
15
15
15
15
15
15
15
15
15

Mean
2.53
3.55
2.27
3.63
2.53
3.53
2.43
3.39
2.17
3.30
2.43
3.75

Std. Deviation
0.19
0.47
0.26
0.58
0.18
0.41
0.19
0.32
0.23
0.64
0.20
0.68

Mean difference
-1.02

t-value
-7.805

P-value
<0.001**

-1.35

-8.201

<0.001**

-0.99

-8.478

<0.001**

-0.95

-9.995

<0.001**

-1.13

-6.459

<0.001**

-1.32

-7.163

<0.001**

Table 2. Comparison of thickness of oral musculature of different sites between experimental (skeletal class ii division 1) and control group (skeletal
class i) in relaxed state using students’t-test
Group
N
Mean
Std. Deviation
Mean difference
t-value
P-value
Control
15
2.19
0.12
-1.11
-11.14
<0.001**
Experimental
15
3.30
0.37
Relaxed lower middle
Control
15
2.00
0.24
-2.09
-15.88
<0.001**
Experimental
15
4.09
0.45
Relaxed lower left
Control
15
2.23
0.08
-1.44
-7.09
<0.001**
Experimental
15
3.67
0.78
Relaxed upper right
Experimental
15
2.13
0.16
-1.17
-7.77
<0.001**
Control
15
3.30
0.56
Relaxed upper middle
Experimental
15
1.99
0.27
-1.21
-7.22
<0.001**
Control
15
3.21
0.59
Relaxed upper left
Experimental
15
2.16
0.15
-0.87
-5.240
<0.001**
Control
15
3.03
0.62
** denotes statistically significant.
Table 3. Comparison of thickness of oral musculature of different sites between male and females in contracted state in control group (skeletal class i)
using students’t-test
Relaxed lower right

Contracted upper right
Contracted upper middle
Contracted upper left
Contracted lower right
Contracted lower middle
Contracted lower left

Gender
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male

N
8
7
8
7
8
7
8
7
8
7
8
7

Mean
2.450
2.614
2.325
2.214
2.463
2.614
2.313
2.571
2.150
2.200
2.313
2.571

Std. Deviation
0.207
0.135
0.333
0.146
0.226
0.069
0.181
0.076
0.307
0.082
0.181
0.125

Mean difference
-0.164

t-value
-1.791

P-value
0.097

0.111

0.811

0.432

-0.152

-1.699

0.113

-0.259

-3.517

0.004*

-0.050

-0.416

0.684

-0.259

-3.174

0.007*

* denotes statistically significant.
Table 4. Comparison of thickness of oral musculature of different sites between male and females in relaxed state in control group (skeletal class i)
using students’t-test
Gender
Female
Male
Relaxed upper middle
Female
Male
Relaxed upper left
Female
Male
Relaxed lower right
Female
Male
Relaxed lower middle
Female
Male
Relaxed lower left
Female
Male
* denotes statistically significant.
Relaxed upper right

N
8
7
8
7
8
7
8
7
8
7
8
7

Mean
2.150
2.229
2.050
1.943
2.213
2.243
2.175
2.086
2.075
1.900
2.200
2.114

Std. Deviation
0.107
0.125
0.316
0.113
0.099
0.053
0.198
0.090
0.354
0.082
0.177
0.107

Mean difference
-0.079

t-value
-1.311

P-value
0.212

0.107

0.847

0.412

-0.030

-0.722

0.483

0.089

1.093

0.294

0.175

1.275

0.225

0.086

1.112

0.286
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Table 5. Comparison of thickness of oral musculature of different sites between male and females in contracted state in experimental ((skeletal class ii
division 1) group using students’t-test
Gender
Female
Male
Contracted upper middle
Female
Male
Contracted upper left
Female
Male
Contracted lower right
Female
Male
Contracted lower middle
Female
Male
Contracted lower left
Female
Male
* denotes statistically significant.
Contracted upper right

N
8
7
8
7
8
7
8
7
8
7
8
7

Mean
3.650
3.429
3.913
3.300
3.525
3.529
3.550
3.200
3.613
2.943
4.088
3.371

Std. Deviation
0.550
0.359
0.681
0.141
0.573
0.138
0.312
0.208
0.692
0.331
0.755
0.330

Mean difference
0.221

t-value
0.907

P-value
0.381

0.613

2.325

0.037*

-0.004

-0.016

0.987

0.350

2.515

0.026*

0.670

2.331

0.037*

0.716

2.315

0.038*

Table 6. Comparison of thickness of oral musculature of different sites between male and females in relaxed state in experimental (ske
(skeletal class ii
division 1) group using students’t-test

Relaxed upper right
Relaxed upper middle
Relaxed upper left
Relaxed lower right
Relaxed lower middle
Relaxed lower left

Gender
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male

N
8
7
8
7
8
7
8
7
8
7
8
7

Mean
3.400
3.186
4.113
4.071
3.988
3.300
3.513
3.057
3.088
3.343
3.125
2.914

Std. Deviation
0.478
0.146
0.610
0.189
0.876
0.490
0.712
0.098
0.567
0.632
0.778
0.414

Mean difference
0.214

t-value
1.135

P-value
0.277

0.041

0.170

0.867

0.688

1.836

0.089

0.455

1.671

0.119

-0.255

-0.825

0.424

0.211

0.640

0.533

*denotes statistically significant.

placed and the upper and lower lips were imaged at the
vermillion border in the midline, and then midway between
the midline and the angle of the mouth on each side. The lower
lip was imaged 0.5 cm down from the vermillion border in the
midline in order to recordd the Mentalis muscle. All the scans
were made by the single operator. The measurements were
recorded immediately, both in the relaxed and contracted
states of the upper and lower lips in both the groups. Muscle
thickness was recorded in centimeters (cm) and
a converted to
millimetre scale (mm). The data gathered was stored and
analyzed using the SPSS V. 15 statistical analysis program.

DISCUSSION
The role of the lips in determining tooth position is complex
and not well understood.

Figure 1. Division of upper and lower lip into right(r);middle (m);
and left (l) region

Figure 2. Schematic representation of layers of upper lip as seen in
ultrasound image; from buccal to lingual are thickness of
transducer probe (tr), connective tissue (ct), muscle tissue layer
(mt), connective tissue layer (ct) and teeth (t)

Figure 3. Schematic representation of layers of lower lip as seen in
ultrasound image; from buccal to lingual are thickness of
transducer probe (tr), connective tissue (ct), muscle tissue layer
(mt), and teeth (t)
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The main function of the lips, i.e., oral competence, is
controlled by the Orbicularis Oris muscle, which is a
concentric, sphincter-like muscle around the mouth that closes,
withdraws, and protrudes the lips and Mentalis muscle which
plays a key role in maintaining anterior oral seal.8According to
equilibrium theory it is the muscle tissue layer both in terms of
thickness and activity which is responsible for influencing the
form and position of dental arches. (Surinder Singh, 2009;
Tais de Souza Barbosa et al., 2012) So, only the muscle tissue
layer (MT) thickness (Figure 2 and 3) is measured in both
upper lip and lower lip in relaxed and contracted states in both
the groups prior to the orthodontic treatment.
In contraction state; thickness of upper lip muscle tissue
increases evenly from left region to right region and the
thickness of lower lip muscle tissue is found to be more thick at
right region and left region in lower fascicle of Orbicularis Oris
muscle and less in middle portion as compared to lateral sites
and is even more for Mentalis muscle. These findings are in
accordance with the results obtained by Vinkka
andPuhakka5who have clearly stated the reasons that uniform
contraction of Orbicularis Oris muscle in upper lip and
contraction of only lateral parts of Orbicularis Oris muscle in
lower lip along with active contraction of Mentalis muscle in
lower lip. In experimental group, increase in lower lip muscle
tissue thickness in all three regions was observed in contracted
state and in relaxed state (Table 1) which is in contradiction to
the study done by Prabhu and Munshi (1995) wherein a
statistical insignificant results were observed. In control group,
increase in muscle thickness was observed in upper lip in all
three regions. (Table 2) Whereas in the study done by Prabhu
and Munshi10a statistical significant difference in muscle
thickness was found only in left region of upper lip. Class II
division 1 malocclusion subjects generally present with lesser
electromyographic activity of the upper portion of the
Orbicularis Oris muscle during mastication and swallowing due
to reduction in adequate dental contacts in the anterior region
causing hypotonicity of the upper lip and hyperactivity of the
lower portion of the Orbicularis Oris muscle even at rest
(Ahlgren et al., 1973; Vania Celia Vieira de Siqueira et al.,
2011) Simpson (1976) recorded increased EMG activity in both
muscle groups, It was concluded that the upper lip played a
passive role in these patients, and maintenance of anterior oral
seal was dependent on the Mentalis muscle pushing the lower
lip up and forward, while the tongue was brought forward by
the suprahyoid group of muscles. This agrees with the findings
of Marx (1965) who found greater Mentalis muscle activity in
class 2 division I subjects. Oliver (1982) found that patients
with thin lips or a high lip strain displayed a significant
correlation between incisor and lip retraction, which was not
observed in patients with thick lips or low lip strain. Due to
technical constraint, Emg activity was not recorded in the
present study and correlation was done with previous available
data.
Few literatures have observed gender dimorphism of
Circumoral muscle thickness. Therefore an attempt was made
in the present study to observe such changes. In control group,
in the contracted state an Increase in Circumoral muscle
thickness was noted in lower lip right and left region in males
(Table 3). In experimental group, in the contracted state,
increase in thickness was seen in upper lip middle region in
females. Increase in lower lip muscle tissue thickness was seen
in all the three regions in females in class 2 division I
malocclusion group (Table 5). Thus in present study a

predisposition toward females subjects is seen in class II
division I malocclusion group in contracted state. These
findings can be clinically correlated with observations made
by Simpson and Marx which states increased lower lip activity
in class II division I malocclusion. However, in the present
study lip muscle tissue thickness was observed and could not
be correlated with tissue activity which influences the incisor
position and angulation. The effects of lip strength, lip tonicity
were not taken into consideration as these parameters can
influence the lip morphology. Further comparative studies with
larger samples and additional skeletal classifications (Class II
Division 2 or Class III) should be conducted and analysis on
the changes of perioral soft tissue measurements after
orthodontic treatment should be considered as well.
Conclusion
Increase in lip thickness could possibly cause greater muscular
activity, but not necessarily influencing the position of teeth or
inclination of incisors. Persistence of the pattern of Circumoral
muscle dysfunction after orthodontic treatment may cause
relapse. Removal of the etiological factor and treating the
underlying cause of malocclusion is more important rather than
just treating the dentoalveolar component. It will account for
long term retention and stability and prevent relapse. Clinician
can start the lip seal therapy and oral screen exercises as early
as possible to restore the normal function and aid in the normal
dentofacial development.
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Abstract
Introduction: To move the teeth in a desired pattern, the appropriate direction of the force must be selected. An inappropriate
force delivers unfavourable stresses in the supporting tissues resulting in poor prognosis. It is very difficult to measure stresses
accurately in vivo. Finite element analysis provides a definitive solution.
Aim: To compare the stress distribution in bone and miniscrew and displacement pattern of maxillary anterior teeth with two
methods of en-masse retraction i.e. NiTi coil spring and elastomeric chain, with miniscrews placed at various heights using finite
element analysis.
Materials and Methods: Total of four models were created i.e. two models with retraction by elastomeric chain and two models
with retraction by NiTi coil spring with the help of implant placed at 3 mm and 5 mm height from alveolar crest. Results were
represented in the form of stress diagrams.
Results and Conclusions: Retraction with elastomeric chain produces lesser amount of von Mises stress on the bone as well as
mini-implant as compared to that with NiTi coil spring.
Retraction with elastomeric chain produced more sagittal and vertical displacement of canines as compared to its effect on
incisors. The overall displacement of anterior teeth in both vertical as well as in sagittal direction was found to be more with
elastomeric chain as compared with NiTi coil spring.
Both the methods for retraction resulted in same amount of palatal root movement irrespective of the force vector.
Keywords: Miniscrew; Stress; En-masse retraction; Finite Element Method

Introduction
Among the three stages of comprehensive fixed
orthodontic treatment, the second stage i.e. closure of
extraction space is one of the most important aspects as
it aims to correct the molar and buccal segment
relationships to provide normal occlusion.
In sliding mechanics, two commonly used methods
for en-masse retraction are elastomeric chain and nickel
titanium (NiTi) closed coil springs. Elastomeric chains
have drawbacks like rapid force decay. Faster space
closure is achieved with NiTi closed coil springs than
the elastomeric chain.(1)
Currently, titanium screws are being considered as
a source of absolute orthodontic anchorage. Their
advantages are easy placement and removal, immediate
loading, placement at different anatomic locations
including the alveolar bone between the roots of teeth,
and low cost.(2)
An inappropriate external force delivers
unfavourable stresses in the supporting tissues resulting
in poor prognosis.(3) The movement pattern of teeth
depends on the force vector, so the appropriate force
vector must be selected for tooth movement in desired
direction. Therefore, miniscrew should be placed at a
position with minimal stress.(4)
It is very difficult to measure stresses accurately
around miniscrews in vivo and to achieve an analytical
solution for problems involving complicated geometries

like the maxilla and the mandible, which are exposed to
different kinds of loads. FEM appears to be suitable for
simulating complex mechanical stress situations in the
maxillofacial region.(5)
Various FEM studies have been done in the past
regarding the optimal loading conditions for implant
placement,(6) optimal force magnitude loaded to
miniscrews,(7) effect of force directions,(3,8) miniscrew
placement angle and structure on the stress distribution
at the bone miniscrew interface(5,9) the roles of bone
quality, loading conditions, screw effects, and
implanted depth on the biomechanics of an orthodontic
miniscrew system.(10) Influence of various miniscrew
design factors, including thread depth, degree of taper,
and taper length on insertion torque, pullout strength,
stiffness, and screw displacement before failure have
also been studied.(11)
Very little data is available in literature regarding
the comparison of the stress distribution on miniscrews
and bone and displacement patterns of maxillary
anterior teeth during en masse retraction with NiTi coil
spring and elastomeric chain. The effect of height of
miniscrews placement also remains unexplained, so this
study was undertaken to compare two methods of
retraction with the help of Finite Element Method.
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Aim
To compare the stress distribution in bone and
miniscrew and displacement pattern of maxillary
anterior teeth with two methods of en-masse retraction
i.e. NiTi coil spring and elastomeric chain, with
miniscrews placed at various heights using finite
element analysis.
Objectives
To simulate orthodontic loading for en-masse
retraction by two methods i.e. elastomeric chains and
NiTi coil spring.
To evaluate the stress distribution in bone and
miniscrew after loading of miniscrew and displacement
patterns of maxillary anterior teeth with elastomeric
chain and NiTi coil spring for en-masse retraction of
maxillary anterior teeth.
To evaluate the effect of heights of miniscrew
placement on the stress patterns in bone and miniscrew
and displacement patterns of maxillary anterior teeth.
Materials and Methods
Finite Element Method (FEM) has the advantage of
being applicable to solids of irregular geometries that
contain heterogeneous material properties. The FEM
provides the orthodontist with quantitative data that can
extend the understanding of physiological reactions that
occur within the dentoalveolar complex.(13)
Basic steps involved in carrying out FEM are:(13)
 Pre-processing.
 Construction of the geometric model
 Conversion of the geometric model into a finite
element model.
 Assembly/Material Property data representation.
 Defining the boundary conditions.
 Loading Configuration.
 Processing.
 Post-processing.
For this study total of four models were created i.e.
two models with retraction by elastomeric chain with
the help of implant placed at 3 mm and 5 mm height
from alveolar crest and two models with retraction by
NiTi coil spring with the help of implant placed at 3
mm and 5 mm height from alveolar crest. To model the
irregular geometry of the tooth, tetrahedron shape was
selected as the finite element. These elements are
connected to each other at the nodes. In this study the
total no. of elements used were 294124 and nodes were
66448.
The different structures involved in this study
include alveolar bone, periodontal ligament, teeth, nickel
titanium coil spring, elastomeric chain, stainless steel
arch wire and hook and titanium mini implant. Each
structure has a specific material property. Since the
elastomeric chain is a polyurethane material, as reported
by T. Eliades et al,(16) elastomeric chain was given the

properties of polyurethane.(17) These material properties
were the average values reported in the literature.
Table 1: Material Properties
Material
Young’ s
Poisson’s
Modulus N/mm2
ratio
Tooth(15)
2.0 x 103
0.30
PDL(15)
6.8 x 10-2
0.49
Alveolar Bone(15)
1.4 x 103
0.38
Bracket(15)
21.4 x 103
0.30
Arch
wire/
21.4 x 103
0.30
hook(15)
NiTi coil spring(5)
110 x 103
0.35
(5)
Mini Implant
110 x 103
0.35
Elastomeric
0.025 x 103
0.5
Chain(16,17)
After preparation of four models, constant
retraction force of 150 grams were applied in each model
bilaterally from miniscrew to power arm of 3 mm length
placed between the lateral incisor and canine.(14)
Results
Stresses (MPa) in the miniscrew and the alveolar
bone during en-masse retraction and displacement
(mm) of the anterior teeth were calculated and
presented in form of stress diagrams.
Determination of Von Mises Stress in alveolar
bone- (Fig. 2a,b and 3a,b).

Fig. 1: Final FEM model
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Highest stress value of 264.56 MPa was seen in the
miniscrew head when the retraction was carried out
with the help of NiTi coil spring with miniscrew placed
at 5 mm height, followed by stress of 87.987 MPa in
the miniscrew head when the retraction was carried out
with the help of NiTi coil spring with miniscrew placed
at 3 mm height. Retraction with elastomeric chain
showed a significantly lower values of stresses in
miniscrew i.e. 11.9 MPa at miniscrew head when
miniscrew was placed at 3 mm height and 4.29 MPa at
miniscrew tip when miniscrew was placed at 5 mm
height.(Graph 2)
Graph 2: Stresses in mini-implant

Highest stress value of 29.76 MPa was seen at
bone-miniscrew interface when the retraction was done
by NiTi coil spring with the miniscrew placed at 5 mm
height, followed by stress of 25.889 MPa at boneminiscrew interface when the retraction was done by
NiTi coil spring with the miniscrew placed at 3 mm
height. Retraction with elastomeric chain showed
significantly lower values of stresses in bone i.e. 10.54
MPa between Lateral Incisor and canine region when
miniscrew was placed at 3 mm height and 9.63 MPa
between Lateral Incisor and canine region when
miniscrew was placed at 5 mm height (Graph 1).
Determination of Von Mises Stress in miniscrew(Fig. 4a-d)

a.

Displacement patterns of upper anterior teethIn Vertical Direction – (Fig. 5): Greater amount
of extrusion of canine (0.006 mm and 0.004 mm)
was noted during retraction with elastomeric chain
followed by extrusion of incisors (0.004 mm and
0.003 mm) when the mini-implant was placed at 3
mm and 5 mm heights respectively.

Fig. 4: Stress pattern in miniscrew
Graph 1: Stresses in bone

On the contrary, extrusion was seen only in central
incisors with the use of NiTi coil spring (0.002 mm and
0.001 mm with mini-implant placed at 3 mm and 5 mm
height respectively), with minimal or no extrusion of
any other tooth. (Graph 3a and b)
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Graph 3a: Vertical displacement patterns of upper
central incisors

On the other hand, when the retraction was done by
NiTi coil spring, the maximum palatal movement was
noted in central incisors (0.003 mm) which was similar
for both mini-implant placement heights. The palatal
movement of lateral incisors and canines were to a
lesser degree of 0.002 mm, similar for both the miniimplant placement heights. (Graph 4 a and b)
Graph 4a: Sagittal displacement patterns of upper
central incisors

Graph 3b: Vertical displacement patterns of upper
canines

Graph 4b: Sagittal displacement patterns of upper
canines

b.

In Sagittal Direction (Fig. 6): More palatal
movement of canine (0.011 mm and 0.010 mm)
was observed during retraction with elastomeric
chain when the mini-implant was at 3 mm and 5
mm heights respectively. The palatal movement of
incisors were to a lesser degree of 0.006 mm,
similar for both the mini-implant placement
heights.
c.

The root movement: At 5 mm miniscrew height,
0.002 mm of palatal root movement of anterior
teeth was seen with both the retraction methods
which was more than (0.001 mm) that with
miniscrew position at 3 mm height. (Graph 5)
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Graph 5: Palatal root movement ot upper anterior
teeth

Discussion
FEM has certain limitations. This technique is
based on several assumptions which were made in the
development of the model for this study. All the models
were assumed to be homogenous and isotropic and to
have linear elasticity.
The material properties and the geometry of the
model change from one person to another. The stress
distribution patterns simulated also might be different,
depending on the materials and properties given to each
layer of the model used in the experiments. These are
inherent limitations of this technique.(5)
The clinical success of a miniscrew is mainly
determined by the manner in which the mechanical
stresses are transferred from the miniscrew to
surrounding bone without generating forces of a
magnitude that would jeopardize the longevity of the
miniscrew.(9)
This study is the first FEM study to attempt direct
comparison of the stress patterns, in bone and
miniscrew and displacement patterns of maxillary
anterior teeth associated during en-masse retraction,
with elastomeric chains and NiTi coil springs along two
different force vectors.
The power arm for en-masse retraction was placed
in between lateral incisor and canine as suggested by
Teasoo Kim et al.(19) According to them the application
of a retraction force at this location indicates stable
movement of the anterior teeth.
As described by Kee-Joon Lee et al,(20) the “line of
force” is determined by simply connecting the line
between the miniscrew head and the hooks on the wire,
and it is obvious that varying miniscrew positions
would create different force vectors. Similarly in this
study the miniscrews were placed at two different
heights i.e. 3 mm and 5 mm from the alveolar crest.
Von Mises stress in bone: Bone tissue is known to
remodel its structure in response to mechanical
stress.(23) According to Meijer et al low stress levels
around a miniscrew may result in poor connection with
bone or bone atrophy.(24) On the other hand, according

to Lavernia et al abnormally high stress concentrations
in the supporting tissues can result in pressure necrosis
and subsequently in miniscrew failure.(25)
The results of this study showed that the maximum
amount of Von Mises stress in bone with the use of
NiTi coil spring was at the bone and miniscrew
interface in the cortical bone area with minimal stress
on deep cancellous bone. These findings are similar to
the findings of Liu et al,(10) who suggested that cortex
thickness determines the overall load transfer from
miniscrew to bone, and the density of cancellous bone
plays only a minimal role in resisting this force. He
suggested 2 reasons for this. First, cortical bone has a
higher Young’s modulus, therefore resists more
deformation and sustains higher loads than does
cancellous bone. Second, the bending mode, as
identified in the mini screw stress, has more effect at
the base support region, as justified by the concentrated
high base stress in the entrance region at the cortex than
the rest of the embedded region, a straighter and less
bent region.
The results from stress diagrams suggest that the
stresses in bone are more at the bone miniscrew
interface when retraction is done with NiTi coil spring
than that of elastomeric chain. On the other hand
stresses in the alveolar bone of anterior teeth are mainly
seen with the retraction by means of elastomeric chain.
In case of retraction with elastomeric chain stresses in
bone decreased when the miniscrew height was
increased from 3 mm to 5 mm while vice versa is true
for NiTi coil spring.
All the stress values in the bone are well below the
yield stress of the bone (200 MPa)(9) indicating that the
bone has sufficient strength to resist retraction forces by
both the methods with variable heights of miniscrew
placement in clinically acceptable range.
Von Mises stresses in miniscrew: The stresses in
miniscrew showed variable pattern i.e. stresses
associated with NiTi coil spring were significantly
greater than that of elastic chain. Stresses in miniscrew
showed similar pattern i.e. in case of retraction with
elastomeric chain stresses in miniscrew decreased when
the miniscrew height is increased from 3 mm to 5 mm.
on the other hand when retraction was done with NiTi
coil spring, stresses in miniscrew increased when the
miniscrew height was increased from 3 mm to 5 mm.
As stated by Singh et al,(12) the finite element
model neglects the stress produced by the insertion of
the screw and considers only the stresses produced by
horizontal and torsional loads. In spite of these
limitations, the finite element predictions in our
investigation are in good agreement with the results of
Gallas et al,(21) and Szuhanek et al,(22) who reported that,
when force was applied perpendicularly to the long axis
of the miniscrew, the maximum stresses were located
around the head and neck of the miniscrew at the boneminiscrew interface. The increased stress values
obtained at the head region of the Miniscrew might be

Indian Journal of Orthodontics and Dentofacial Research, January-March 2017;3(1):23-30

27

Abhishek Jain et al.

Comparison of stress distribution in bone and miniscrew and displacement….

explained by the reduced bulk (quantity) of the material
in this region.(12) In short, the stress values in bone as
well as miniscrew were more when retraction was
carried out with NiTi coil spring as compared to that
with elastomeric chain.
Similar to the bone stresses, the stress values in the
miniscrew were also below the yield stress of titanium
(692 MPa)(9) indicating that the miniscrew has
sufficient strength to resist retraction forces by both the
methods with variable heights of miniscrew placement
in clinically acceptable range.
When the miniscrew is placed at a height of 5 mm
and retraction is done with elastomeric chain, it
produces least amount of stresses in the bone as well as
the miniscrew. On the other hand when the miniscrew
placed at a height of 5 mm and retraction is done with
NiTi coil spring, it produces maximum amount of
stresses in the bone as well as the miniscrew.
These variations in stress patterns in the bone and
the miniscrew could be the result of different material
properties of elastomeric chain and NiTi coil spring
which were used for retraction.
Vertical displacement patterns of anterior teeth:
More amount of extrusion was seen in canines followed
by central incisors with the use of elastomeric chain. On
the contrary, extrusion was seen only in central incisors
with the use of NiTi coil spring, with minimal or no
extrusion of any other tooth.
This extrusion can be explained by the force vector
that was below the center of resistance of maxillary
anterior teeth. Retraction force with miniscrew
anchorage produced rotation of entire arch around
center of rotation near premolar root, which may result
in intrusion of maxillary posterior teeth and extrusion of
anterior teeth(26). As the mini-implant height was
increased the amount of extrusion was decreased in
both the retraction mechanisms. This can be explained
by the direction of force vector moving closer to the
center of resistance of maxillary anterior segment.
According to Tominga et al(6) in sliding mechanics, the
height of the retraction force affects the type of anterior
tooth movement, so that the force system for a desired
type of movement can be designed by changing the
direction of force vector.
Min –Ho Jung et al(26) stated that the use of
miniscrews for anchorage reinforcement produces the
mechanics different from conventional mechanics.
Because the force used during retraction is not
reciprocal, either the entire arch or the anterior segment
will rotate around the center of rotation.
Sagittal displacement patterns of anterior teeth:
According to Kee-Joon Lee et al(20) varying miniscrew
positions would create different force vectors and
change the line of force. In this study when the
retraction was done by elastomeric chain, the maximum
palatal movement was noted in canines followed by
incisors. On the other hand, when the retraction was
done by NiTi coil spring, the maximum palatal

movement was noted in central incisors followed by
lateral incisors and canines.
Some amount of palatal root movement was also
observed during en-masse retraction of anterior teeth.
When the mini-implant was placed at 5 mm height,
0.002 mm of palatal root movement of anterior teeth
was seen with both the retraction methods. A lesser
degree of palatal root movement of anterior teeth (0.001
mm) was seen with both the retraction methods when
the mini-implant was placed at 3 mm height.
These findings suggest the controlled palatal
tipping movement of maxillary anterior teeth during the
application of retraction forces from mini-implant.
These results are similar to the study by Madhur
Upadhyay et al(2) who observed that the retraction with
implants was primarily achieved by controlled tipping
and partly by translation because the forces applied
were closer to the center of resistance of the maxillary
anterior teeth.
All the findings from stress analysis in present
study suggest that the retraction with elastomeric chain
produces lesser amount of von Mises stress on the bone
as well as mini-implant as compared to that with NiTi
coil spring. Retraction with elastomeric chain produced
more effect on canines in terms of sagittal and vertical
displacement as compared to its effect on incisors. And
the overall displacement of anterior teeth in both
vertical as well as in sagittal direction was found to be
more with elastomeric chain as compared with NiTi
coil spring. Both the methods for retraction resulted in
same amount of palatal root movement depending on
the force vector, i.e. as the height of mini-implant
increased the root movement was also increased.
As suggested by Yukio Kozima et al,(4) the
simulations in FEM study are based on mechanical
laws, and their results are valid only within the
boundaries of these assumptions. This method may not
be sufficient for predicting orthodontic tooth
movements in clinical scenario. During orthodontic
treatment, various forces act continuously on the
maxillary teeth from the mandibular teeth, the tongue,
and the cheek. The amount and direction of these forces
are difficult to determine, and their effect on
orthodontic tooth movement is not clear.
Therefore, correlating FEM results with preclinical
and long-term clinical studies may help to validate
research models.(18)
Conclusions
The following conclusions were drawn after performing
the study and by careful interpretation of results:
NiTi coil spring showed significantly higher level
of Von Mises stresses in bone as well as miniscrew
when compared with elastomeric chain applying similar
amount of retraction force.
Height of miniscrew placement affected the stress
pattern in both the retraction methods but in opposite
manner, i.e. as the height of miniscrew increased from 3
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mm to 5 mm, the stress values increased in NiTi coil
spring retraction models, while the stress values
decreased in elastomeric chain retraction models.
Retraction with NiTi coil spring showed greater
amount of extrusion and palatal movement of central
incisors while extrusion and palatal movement of
canines were present with retraction by elastomeric
chain. And the overall displacement of anterior teeth in
both vertical as well as in sagittal direction was found
to be more with elastomeric chain as compared with
NiTi coil spring.
Increasing the height of miniscrew placement
encouraged the translatory movement of anterior teeth
because as the height of mini-implant increased the root
movement was also increased.
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Mini-implant supported Orthodontic Molar Intrusion:
An Unconventional Approach for Pre-implant Prosthetics
1

Prathmesh R Mehta, 2Rishi A Bhimani, 3Anand N Badavannavar

ABSTRACT
Aim: To demonstrate two cases in which mini-implant-supported
orthodontic molar intrusion has been performed to regain ideal
crown height space (CHS) for implant prosthesis.
Background: Tooth loss is associated with esthetic, functional,
and psychological consequences on an individual. Replacement
of missing teeth by dental implants has gained significant importance due to promising advantages of implants over conventional
prosthesis. Edentulism often results in supra-eruption of antagonistic teeth into the edentulous site, resulting in reduced vertical
dimension for tooth replacement, posing a restorative challenge
for clinicians. Hence, it is necessary to regain the lost vertical
dimension prior to the implant prosthesis, either conventionally by endodontic and prosthetic intervention or by orthodontic
intrusion with the aid of temporary anchorage devices (TADs).
Mini-implants are a category of TADs that provide a minimally
invasive technique for molar intrusion.
Case report: Two patients with missing mandibular molars desiring tooth replacement presented with supra-eruption of antagonist
teeth, posing a difficulty during prosthetic treatment. Orthodontic
intrusion using mini-implants was performed to regain the lost
vertical space simultaneously along with dental implant placement
followed by prosthetic rehabilitation.
Conclusion: The present twin case report demonstrates the
successful role of mini-implants in orthodontic molar intrusion for
establishing an ideal CHS for implant prosthesis to reestablish
masticatory function.
Clinical significance: The twin case report demonstrates miniimplant-supported orthodontic molar intrusion as a replacement
for conventional gross tooth reduction, for regaining the lost vertical space in cases of supra-eruption of maxillary molar associated
with edentulism.
Keywords: Implants, Intrusion, Mini-implant, Preprosthetic
orthodontics, Temporary anchorage device.
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BACKGROUND
Tooth loss is associated with esthetic, functional, and psychological consequences on an individual. Replacement
of missing teeth by dental implants has gained significant
importance due to promising advantages of implants over
conventional prosthesis.
Edentulism often results in supra-eruption of antagonistic teeth into the edentulous site resulting in reduced
vertical dimension for tooth replacement, presenting a
restorative challenge for the clinician.
Thus, it necessitates regaining the lost vertical dimension prior to the implant placement, either conventionally
by endodontic and prosthetic intervention or by orthodontic intrusion with the aid of TADs.
A TAD is a device, that is temporarily ﬁxed to bone for
the purpose of enhancing orthodontic anchorage either by
supporting the teeth of the reactive unit or by obviating the
need for the reactive unit altogether, which is subsequently
removed after use.1
The TADs used for molar intrusion are mini-implants
or zygomatic plates that aid in achieving ideal results
maintaining functional occlusion. Mini-implants can be
used in anterior as well as posterior regions to achieve
ideal orthodontic results.2 Mini-implant-supported intrusion helps to regain the lost vertical dimension for the
implant prosthesis.
Thus, the purpose of this article is to demonstrate two
cases in which molar intrusion was achieved using orthodontic mini-implants to regain ideal CHS for implant
prosthesis.

CASE REPORTS
Case 1
A 27-year-old male patient reported with a chief complaint
of missing lower left first molar (36) and desired for replacement of the same. The tooth was extracted 6 months earlier
due to failed endodontic therapy. On clinical examination,
the patient presented with ideal overjet and overbite and a
class I molar relationship on the right side and mutilated
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Diagnostic casts were prepared and a facebow record
was made, and the patient was guided in centric relation
by bilateral manipulation and the bite record was made
using bite registration silicone. The vertical space was
measured after mounting the models in centric relation
on a semiadjustable articulator using a digital Vernier
caliper (Mitutoyo Absolut, Mitutoyo Corporation, Japan)
(Fig. 2). The treatment plan included placement of one
implant in 36, with simultaneous intrusion of 26 using
orthodontic mini-implants.

Implant Placement in the Mandible
Fig. 1: Pretreatment clinical photograph showing supra-eruption
of 26 and reduced CHS for prosthesis placement

occlusion on the left side. Upper left first molar (26) was
supra-erupted reducing the space between the mandibular
ridge crest and buccal cusp of 26 to 3.58 mm (Fig. 1). For the
replacement of 36, two treatment modalities were advised,
either dental implant or fixed partial denture prosthesis.
The patient opted for an implant prosthesis.

A

Radiographic examination and bone sounding using a
bone caliper were done in the region of implant placement. Adequate bone height and width along with soft
tissue thickness were present. A surgical stent was prepared to guide the pilot drill into the alveolar crest (Fig. 3).
A conventional mucoperiosteal flap was reflected and
sequential osteotomies with ascending drill diameters
were performed. A 5 × 10 mm implant (Noris Medical,
Israel) was placed and the flap was sutured (Fig. 4). The

B
Figs 2A and B: Pretreatment cast showing CHS reduced to 3.58 mm

Fig. 3: Surgical stent for implant placement

Fig. 4: Implant placed in the edentulous site
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Fig. 5: Radiovisuograph with dental implant

Fig. 6: Orthodontic mini-implant with E-chain with evident
intrusion of 26

implant was allowed to osseointegrate for 3 months
(delayed loading protocol)3 (Fig. 5).

Mini-implant Placement in Maxilla
1 month prior to implant placement in the mandible,
mini-implants were placed in the maxillary arch. On the
buccal side, a 2 × 9 mm mini-implant (S.K. Surgicals) was
placed between 25 and 26 and palatally, a 2 × 6 mm (S.K.
Surgicals, India) implant was placed between 26 and 27
(Fig. 6). The patient was recalled after 1 week to check the
stability of the implant. When the implant was stable, a
force of 100 to 150 gm was applied with an E-chain. The
force was measured with a Dontrix force gauge. The
patient was recalled every 2 weeks to evaluate the intrusion. A 3.5-mm intrusion was achieved within 3 months
with an additional 1-month retention period, to prevent
relapse until crown placement in 36.

Final Prosthesis
Once the minimum space required for a cement-retained
implant crown was achieved, a close-tray impression was
made using a single-stage addition of silicone impression
material. A metal–ceramic crown was fabricated and
cemented. Postcementation clinical and radiographic
follow-ups were done up to 6 months (Fig. 7).

Case 2
A 35-year-old male patient reported with a chief complaint of missing lower right second premolar and first
molar (45, 46) and desired for replacement of the same.
The teeth were extracted 1 year earlier due to extensive
caries. On clinical examination, the patient presented with
edge-to-edge bite and a class I molar relationship on the
left side and mutilated occlusion on the right side. Upper
right first molar (16) was supra-erupted reducing the
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Fig. 7: Six-month postcrown placement with ideal
intercuspation and class I molar relationship

space between the mandibular ridge crest and buccal cusp
of 16 to 4 mm (Fig. 8). For the replacement of 46, either
dental implant or fixed partial denture prosthesis was
suggested. The patient opted for an implant prosthesis.
Similar to the first case, diagnostic casts were prepared
and mounted. The treatment plan included placement of
two implants in 45, 46 region with simultaneous intrusion
of 16 using mini-implants.

Implant Placement in the Mandible
Similar to the previous case, radiographic examination
and bone mapping were done followed by surgical stent
preparation. A conventional mucoperiosteal flap was
reflected and two implants, 4.2 × 11.5 mm in 45 region
and 5 × 10 mm in 46 (Noris Medical, Israel), were placed
and the flap was sutured. The implant was allowed to
osseointegrate for 3 months.

Mini-implant Placement in Maxilla
One month prior to dental implant placement in the mandible, orthodontic mini-implants of the same diameter
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A

B
Figs 8A and B: Pretreatment and posttreatment clinical photograph of case 2

and length were placed in the maxillary arch on the buccal
side between 15 and 16 and on the palatal side between
16 and 17. The same recall protocol was followed as for
the previous case. Intrusion of 2.5 mm was achieved in
3 months and a retention period of 1 month was provided,
until crown placement.

Final Prosthesis
Once the minimum space required for a cement-retained
implant crown was achieved, impressions were made
and metal–ceramic crowns were fabricated and cemented
(Fig. 8).

DISCUSSION
The CHS for implant dentistry is measured from the crest
of the bone to the plane of occlusion. The minimum CHS
needed for a fixed implant prosthesis should be 8 mm.4
Critical evaluation of the available restorative space
during the diagnostic phase of implant treatment is
necessary to determine the available prosthetic alternatives.5 Attempt to fabricate a prosthesis with inadequate
restorative space may result in physiologically inappropriate counter, structurally weak prosthesis and esthetic
compromise, and/or suboptimal retention and stability
of the treated results.6
Loss of teeth in the posterior region results in extrusion of antagonist teeth, posing a problem during prosthetic rehabilitation. Hence, correction of this frequently
encountered problem is deemed necessary prior to implant
prosthesis planning either by conventional gross tooth
reduction following endodontic therapy or by orthodontic
intrusion with TADs for gaining the lost vertical space.
Anchorage is the major concern during orthodontic
tooth movement, especially in cases where supra-eruption
of upper molar occurs into the extraction site. Treating such

minor discrepancies with the aid of conventional mechanotherapy may lead to anchor loss. With the help of TADs, it
is possible to intrude a molar by applying a force from the
buccal and palatal sides engaging an E-chain with minimal
to no anchor loss.7 In the present cases, mini-implants
were placed at the level of center of resistance of tooth on
both sides, which resulted in bodily intrusive movement
of upper molar.
Orthodontic mini-implants are simple and excellent
anchorage devices, demanding less cooperation from
patients and provide an opportunity for clinicians to
perform desired tooth movements without unnecessarily
sacrificing healthy tooth structure of antagonist tooth.8 In
the present cases, ideal intercuspation was achieved at
the treated sites in centric occlusion. A 6-month followup showed stable treatment results with a good level of
patient satisfaction.

CONCLUSION
The present twin case report demonstrates the successful
role of mini-implants in molar intrusion for establishing
an ideal CHS for implant prosthesis to reestablish masticatory function.

CLINICAL SIGNIFICANCE
The twin case report demonstrates mini-implantsupported orthodontic molar intrusion as a convenient
and minimally invasive replacement for conventional
gross tooth reduction, for regaining the vertical space
in cases of supra-eruption of maxillary molar associated
with edentulism.
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Abstract:
BACKGROUND: Periodontal disease is the most prevalent diseases of the oral cavity. Etiology of
periodontal diseases has been related to the dental plaque biofilm. Therefore, regular removal of
dental plaque and prevention of its formation is essential to maintain optimum oral health. Plaque
control measures have been broadly classified into - mechanical and chemical plaque control.
Mechanical plaque control is a simple and effective tool for oral prophylaxis. Particularly, the daily
use of a manual toothbrush with a toothpaste prevents oral diseases. A variety of toothbrush designs
and configurations have been manufactured and evaluated for their efficacy
AIMS: To design an ergonomic novel toothbrush and compare its efficacy of oral hygiene with a
standard commercial toothbrush and to assess and compare the satisfaction and comfort of the
toothbrushes among the study subjects, through a self-constructed questionnaire.
SETTINGS AND DESIGN: Questionnaire study.
MATERIALS AND METHODS: A total of 60 subjects, 18-25 years of age who reported to the
Department of Periodontics, KLE’s V.K Institute of Dental Sciences were selected, as per inclusion
and exclusion criteria for the study. The toothbrushes were provided and were asked to use each
toothbrush for 15 days. At the end of the study, subjects were asked to fill a self-constructed
questionnaire consisting of 8 closed-ended questions pertaining to the comfort, grip, head design,
bristle design, accessibility and cleaning efficiency of the toothbrushes.
STATISTICAL ANALYSIS: Chi-square test.
RESULTS: Questionnaire revealed 92% favoured for neck design and flexibility, 77.18% better
accessibility to posterior teeth, 70.18% bristle design, 75.44% improved removal lodged food and
71.93% preferred TB2 over TB1 for overall comfort and brushing experience.
CONCLUSION: The responses of the questionnaire revealed better satisfaction, comfort and oral
hygiene with novel toothbrush compared to the standard commercial toothbrush.
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Introduction

P

eriodontal diseases and dental caries
are the most prevalent diseases of
the oral cavity.[1] Etiology of gingival and
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periodontal diseases has been related to
the dental plaque biofilm. Prevention of
diseases of the teeth and periodontium is
one of the main aims of dental therapy.[2]
Loe, Theilade, and Jensen, from their
“Experimental Gingivitis study” in 1965
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showed that abstinence from all oral hygiene measures
resulted in marginal gingivitis within 10–21 days.[3]
Gingivitis resulted from a qualitative and quantitative
change in the microbial plaque and on reinstitution of
oral hygiene measures, healthy gingival condition was
reestablished. Therefore, regular removal of dental
plaque and prevention of its formation is essential to
maintain optimum oral health.

configuration and evaluate its comfort and satisfaction
among the study participants.

Plaque control measures have been broadly classified
into mechanical and chemical plaque control. Mechanical
plaque control is a simple and effective tool for oral
prophylaxis. Particularly, the daily use of a manual
toothbrush in conjunction with a fluoridated toothpaste
is likely to be the most widely used, simple, and economic
method for the prevention of oral diseases.[4]

The handle is made from polypropylene plastic. The head
has a rectangular head design with a 34 mm in length
and 11.8 mm in width [Figure 1]. The bristle design is
flat trim, composed of 4 rows of bristles. The outer two
rows of bristles have 11 tufts each, and the inner two
rows are composed of 12 tufts each. All the bristles are
11 mm in length.

The toothbrush is designed primarily to promote
cleanliness of teeth and oral cavity. The invention and use
of toothbrush dates as early as 1600 BC in China and was
introduced to the Western world in 1640. In India, before
the widespread use of toothbrush, “chewing sticks” were
routinely used for oral hygiene practice. The forerunners
of modern‑age toothbrushes were developed in the 1930s.
Toothbrush bristles were initially made from hog’s hair
until 1938 when nylon bristles were introduced.[5] Since
then, manual toothbrushes have been manufactured
with plastic handles and nylon bristles, making them
lightweight, durable, and extremely economical.

The bristle diameter is 0.16 mm. The bristle filaments
have undergone end rounding. This toothbrush was
chosen as the control toothbrush because a flat trim type
of toothbrush is the most common type of toothbrush
used for routine toothbrushing [Figure 2].

According to the European Workshop on Mechanical
Plaque Control in 1998 – an acceptable manual
toothbrush should have a handle size that is appropriate
for the user’s age and dexterity and a head size that is
appropriate for the user’s mouth with round‑ended
nylon or polyester bristles. The bristle properties may
vary according to its thickness, stiffness, arrangement,
angulation, and density.[6]
Several types of bristle designs have been developed,
namely, flat trim, multilevel, wavy, zig‑zag, and
criss‑cross.[7] According to a systematic review by Slot
et al., toothbrushes with multilevel bristle configuration
improved plaque removal efficacy by 7%–9% and angled
tuft configuration scored better in the mean plaque
reduction by 12%–15% as compared to traditional
flat‑trimmed bristles. [8] An interplay of several
characteristics of a toothbrush has been recognized for
superior plaque removal.
The standard commercial toothbrushes for adults are
available with a head size that is frequently large and
incompetent in removing plaque, especially from the
posterior difficult‑to‑reach areas of the mouth. Hence,
the purpose of this study was to design an ergonomic
and novel toothbrush with a unique head and bristle

Materials and Methods
Design of the control toothbrush
Toothbrush 1

Toothbrush 1 (TB1) is the control toothbrush.

Designing and development of the study
toothbrush
Toothbrush 2
Toothbrush 2 (TB2) is the study toothbrush.

Handle and shank: The handle has been made from a
polypropylene copolymer SRM100NC. This copolymer
has a property to soften when dipped into warm water.
Hence, this material was selected as it increased the
flexibility of the head, according to the user’s convenience
during brushing [Figure 3].
Head: The toothbrush head has a tapering design,
narrowest at the toe, and widest at the heel. The head is
27 mm long and 9 mm wide at toe end and 12.6 mm wide
at the heel end. This difference in the width between the
toe and heel of the brush head resulted in a tapered head
design that ensures the accessibility of the toe end of the
brush head, to the posterior difficult-to-reach areas of
the mouth [Figure 4].
The bristle design is multilevel, composed of 3 rows of
bristles toward the narrow end and 4 rows toward the
wide end. This type of a bristle configuration allows for
better independent movement of the filaments at the toe
end, ensuring better cleansing. 11 tufts of bristles per
row are present, and the head contains 38 tufts in total.
The head is composed of 1–2 rows of inner short bristles
and outer 2 rows of long bristles. The difference in the
filament lengths results in an increased flexibility of the
outer bristles and better penetration of the filaments
into the interproximal and cervical areas, where plaque
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Figure 2: Top view of control toothbrush

Figure 1: Comparative photograph of control and study toothbrush head

Figure 4: Photograph of study toothbrush head showing the multilevel bristle
design and high tip at the toe end

was cross‑over, and ethical approval was obtained before
conducting the study from the Institutional Ethical
Committee.

Figure 3: Photograph depicting the flexibility of the study toothbrush

Figure 5: Top view of Study toothbrush

accumulation begins. Few tufts of bristles at the toe end
of the brushing plane are longer, giving rise to a high
tip. The high tip ensures better interproximal cleansing
in the posterior areas. The longest bristles at the toe end
are 11.6 mm long and the shortest bristles measure
9.2 mm, in the center of the brushing plane. The bristle
diameter is approximately 0.152 mm (6 mil). The bristle
filaments have undergone end-rounding to minimize
tooth abrasion and gingival and soft ablations, thus
increasing the safety of the toothbrush to oral tissues
[Figure 5].

Source of data

Sixty participants between 18 and 25 years of age
reporting to the outpatient department, Department of
Periodontics, K. L. E’s V. K. Institute of Dental Sciences,
Belagavi, were selected for the study. The study design
162

Patients with a good general health and a minimum of
24 natural teeth were included in the study.   Participants
with systemic conditions, including pregnant females,
patients currently on any medications were excluded
from the study. Clinical examination was done to
exclude patients with periodontitis, fixed, or removable
prosthesis including dental implants and orthodontic
appliances and participants practicing any form of
chemical plaque control measures were excluded from
the study.
Informed consent was obtained from all study
participants before starting the study. The name, age,
sex, chief complaint, and past dental history, etc., were
recorded for each participant in a specially designed
pro forma.
The participants were provided with TB1 and TB2 and
were asked to use for 15 days each. The comfort and
satisfaction of the study participants were assessed at
the end of the study with the help of a self‑constructed
questionnaire. The questionnaire consisted of questions
pertaining to the head and handle design, bristle design,
accessibility of the toothbrushes, and overall comfort and
brushing experience.

Statistical analysis
The responses of the study participants were calculated
as percentage for each question of the questionnaire. The
difference in the response among males and females was
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compared using Chi‑Square test for each question. The
level of significance was 0.05.

Results
Fifty-seven out of sixty study participants completed
the study, out of which 25 (43.86%) were males and
32 (56.14%) were females [Table 1 and Figure 6].
The responses of the participants were recorded and
tabulated [Table 2].
When the responses of the questionnaire were evaluated,
it was observed that a strikingly high percentage of
the study participants preferred TB2 for its handle and
grip (94.74%), flexible neck (92.98%) and a fairly high
percentage (77.19%) for accessibility to the backmost
teeth.
An association was found between males (TB1 - 36%, TB2
- 64%) and females (TB1 - 12.5%, TB2 - 87.5%), regarding
the toothbrush having better accessibility to the backmost
teeth. This association was statistically significant (P =
0.0360) [Table 3].
Pertaining to the toothbrush having a better bristle
design, an association between males (TB1 ‑ 48%,
TB2 ‑ 52%) and females (TB1 ‑ 15.63%, TB2 ‑ 84.38%).
This association was statistically significant (P = 0.0080).
An association was found between males (TB1 ‑ 15.38%,
TB2 ‑ 84.32%) and females (TB1 ‑ 55.56%, TB2 ‑ 44.44%)
for the toothbrush that had persistent residual debris.
This association was statistically significant (P = 0.0270).
Table 1: Distribution of male and females in the study
n (%)
25 (43.86)
32 (56.14)
57 (100.00)

Sex
Male
Female
Total

Male
43.86%
Female
56.14%

Figure 6: Distribution of males and females in the study

The toothbrush that provided an overall better
brushing experience, there was a correlation between
males (TB1 ‑ 44%, TB2 ‑ 56%) and females (TB1 ‑ 15.63%,
TB2 ‑ 84.38%). This association was statistically
significant (P = 0.0180).

Discussion
Dental plaque is a bacterial biofilm that has a complex
configuration and is not easily removed from the surface
of the teeth. It is estimated to contain between 400 and
1000 species of bacteria. The supragingival plaque is
exposed to several self‑cleansing mechanisms in the
oral cavity such as saliva and frictional forces during
mastication. However, the natural self‑cleansing
mechanisms of the oral cavity are unimportant in most
populations. Therefore, to maintain oral health, regular
plaque removal must be undertaken.[9]
Toothbrushing is the most widespread, simple, and
inexpensive means of plaque control. There is substantial
evidence which shows that gingivitis and progressing
periodontitis can be prevented by toothbrushing.[3,10‑12]
Mechanical tooth cleaning and tooth brushing have been
emphasized since 3500–3000 BC, the era of Babylonians
and Egyptians, who made a brush by fraying the ends of
a twig.[13] Around 1600 BC, Chinese developed chewing
sticks made from aromatic tree twigs. The chewing
sticks were gradually replaced by the first natural bristle
toothbrush, made from hog hair embedded in bone or
bamboo handle, developed by the Chinese. The first
modern toothbrush was designed by William Addis in
1780 in England. The handle was carved from an ox thigh
bone and the bristles made from cow’s tail. Gradually, as
toothbrushes underwent evolution, natural bristles were
replaced by nylon bristles and toothbrush handles were
made of plastic after the invention of nylon in 1938.[14]
By the 1950s, brushes with synthetic nylon bristles were
commonly used. By the late 1960s, increased awareness
began to prevail regarding enamel abrasion and gingival
recession due to hard bristles, following which soft
nylon bristles became the recommendation of choice.
Since then, toothbrushes have undergone a number of
modifications in the handle, shank, head design, bristle
configuration, diameter, and length.
In the current study, an attempt was made to design an
ergonomic novel toothbrush with a unique head and
bristle configuration and a flexible shank and compare it
with a standard commercial toothbrush for their comfort
and satisfaction among the study population, through
a questionnaire.
When the responses of the questionnaire were evaluated,
it was observed that a strikingly high percentage of
the study participants preferred TB2 for its handle and
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Table 2: Responses of study participants to the
questionnaire
Satisfaction items
n (%)
Q1. Which toothbrush had a better handle and grip?
TB1
3 (5.26)
TB2
54 (94.74)
Q2a. Which toothbrush had a flexible neck?
TB1
4 (7.02)
TB2
53 (92.98)
Q2b. Which toothbrush neck design did you prefer?
TB1
5 (8.77)
TB2
52 (91.23)
Q3. Which toothbrush had a better accessibility to the
backmost teeth?
TB1
13 (22.81)
TB2
44 (77.19)
Q4. Which toothbrush according to you had a better
bristle design?
TB1
17 (29.82)
TB2
40 (70.18)
Q5a. Did you have food lodgment at the time of your
first visit?
Yes
26 (45.61)
No
31 (54.39)
Q5b. Was the lodged food removed after brushing?
Yes
56 (98.25)
No
1 (1.75)
Q5c. If yes, which toothbrush was better in removing
lodged food?
TB1
14 (24.56)
TB2
43 (75.44)
Q6a. Did you experience bleeding from the gums while
brushing?
Yes
8 (14.04)
No
49 (85.96)
Q6b. If yes, after using which toothbrush did you
experience bleeding from the gums?
TB1
4 (50.00)
TB2
4 (50.00)
Q7a. Did you feel that there was residual food debris
after brushing?
Yes
22 (38.6)
No
35 (61.4)
Q7b. If yes, according to you after using which toothbrush
did you feel residual debris were still persistent?
TB1
15 (31.82)
TB2
7 (68.18)
Q8. Which toothbrush provided an overall better
brushing experience after use?
TB1
16 (28.07)
TB2
41 (71.93)
Total
57 (100.00)
TB1: Toothbrush 1, TB2: Toothbrush 2

grip (94.74%), flexible neck (92.98%), and a fairly high
percentage (77.19%) for accessibility to the backmost
teeth. Further analysis for accessibility to backmost teeth
revealed a correlation among males and females, 87.5%
females preferred TB2, as compared to 64% males. When
164

the study participants were asked to select the toothbrush
with the better bristle design, 70.18% preferred TB2.
Further analysis revealed a correlation among males
and females, 84.38% females preferred TB2 versus 52%
males. Better accessibility of TB2 to posterior teeth
could be attributed to the small tapered head design,
narrow shank, and flexible neck that could be adjusted
according to individual convenience. Kanchanakamol
and Srisilapanan[15] and Kieser and Groeneveld[16] have
confirmed in their studies that angulated handles
and neck resulted in significantly greater plaque
removal as compared to conventional straight handles.
A high percentage of females (87.5%) reported better
accessibility to posterior teeth with TB2 as compared to
males. This difference could be attributed to the lesser
mouth opening and delicate personality of females
as compared to males. Khare et al.[17] have confirmed
from their study that Indian females have a lesser mean
maximal mouth opening as compared to males, and this
significant difference existed in all the age groups among
males and females.
In addition, a higher percentage of females (84.38%)
preferred TB2 in contrast to males (52%) for the bristle
design. This difference could be attributed to the inherent
nature of females to use softer bristles as compared to
males even though the bristle diameter for TB1 and TB2
was similar (<0.2 mm– soft). As TB2 had a multilevel
bristle configuration, there was better independent
movement and flexibility of filaments, resulting in an
illusion of soft bristles. A higher percentage of males
preferred TB1 for the bristle design probably because
the closely packed tufts in the flat‑trim bristle pattern
restricted the individual movement of bristles, rendering
a psychological feeling of a medium or hard toothbrush.
It has been observed in other studies that males perform
a more vigorous brushing technique, preferably with a
hard toothbrush as compared to females.[18,19]
Study participants (85.96%) did not experience bleeding
from the gums with either of toothbrushes (TB1/TB2).
This could be due to the absence of overt gingivitis
among the participants at the beginning of the study,
use of bristle filaments <0.2 mm in diameter (soft), and
both the toothbrushes had undergone end‑rounding
of bristles. Breitenmoser et al.[20] evaluated the effect of
filament end form on the gingival surface and concluded
that manual toothbrushes with cut‑filaments resulted
in greater gingival lesions than end‑rounded filaments.
The slight bleeding experienced by the remaining 14.04%
of study participants could be attributed to individual
variables such as overzealous and forceful brushing.
It was observed in the questionnaire, majority of the
study participants (68.18%) who experienced residual
food debris even after the brushing exercise were present
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Table 3: Comparison of male and females in each item of satisfaction
Satisfaction items
Q1. Which toothbrush had a better handle and grip?
TB1
TB2
Q2a. Which toothbrush had a flexible neck?
TB1
TB2
Q2b. Which toothbrush neck design did you prefer?
TB1
TB2
Q3. Which toothbrush had a better accessibility to the backmost teeth?
TB1
TB2
Q4. Which toothbrush according to you had a better bristle design?
TB1
TB2
Q5a. Did you have food lodgment at the time of your first visit?
Yes
No
Q5b. Was the lodged food removed after brushing?
Yes
No
Q5c. If yes, which toothbrush was better in removing lodged food?
TB1
TB2
Q6a. Did you experience bleeding from the gums while brushing?
Yes
No
Q6b. If yes, after using which toothbrush did you experience bleeding from the gums?
TB1
TB2
Q7a. Did you feel that there was residual food debris after brushing?
Yes
No
Q7b. If yes, according to you after using which toothbrush did you feel residual
debris were still persistent?
TB1
TB2
Q8. Which toothbrush provided an overall better brushing experience after use?
TB1
TB2
Total

Male (%)

Female (%)

Total (%)

P

2 (8.00)
23 (92.00)

1 (3.13)
31 (96.88)

3 (5.26)
54 (94.74)

0.413

3 (12.00)
22 (88.00)

1 (3.13)
31 (96.88)

4 (7.02)
53 (92.98)

0.193

4 (16.00)
21 (84.00)

1 (3.13)
31 (96.88)

5 (8.77)
52 (91.23)

0.088

9 (36.00)
16 (64.00)

4 (12.50)
28 (87.50)

13 (22.81)
44 (77.19)

0.0360*

12 (48.00)
13 (52.00)

5 (15.63)
27 (84.38)

17 (29.82)
40 (70.18)

0.0080*

12 (48)
13 (52)

14 (43.75)
18 (56.25)

26 (45.61)
31 (54.39)

0.749

24 (96.00)
1 (4.00)

32 (100.00)
0

56 (98.25)
1 (1.75)

0.254

9 (36.00)
16 (64.00)

5 (15.63)
27 (84.38)

14 (24.56)
43 (75.44)

0.076

1 (4.00)
24 (96.00)

7 (21.88)
25 (78.13)

8 (14.04)
49 (85.96)

0.052

0
1 (100.00)

4 (57.14)
3 (42.86)

4 (50.00)
4 (50.00)

0.121

13 (52.00)
12 (48.00)

9 (28.13)
23 (71.88)

22 (38.6)
35 (61.4)

0.066

2 (15.38)
11 (84.62)

5 (55.56)
4 (44.44)

7 (31.82)
15 (68.18)

0.0270*

11 (44.00)
14 (56.00)
25 (100.00)

5 (15.63)
27 (84.38)
32 (100.00)

16 (28.07)
41 (71.93)
57 (100.00)

0.0180*

*Significant. TB1: Toothbrush 1, TB2: Toothbrush 2

after the use of TB2. A high percentage of males (84.62%)
experienced residual food debris with TB2, which was in
contrast to the clinical findings. This finding could be due
to the regular use of a medium/hard toothbrush by males
thus making them perceive that TB2 was ineffective due
to its soft texture and resulted in greater debris.
At the end of the questionnaire, majority of the study
participants (71.93%) opted TB2, as an overall better
toothbrush in terms of brushing satisfaction and comfort
as compared to TB1. This could be explained by the better
handle and grip design, flexibility of the toothbrush neck
that could be adjusted and customized, a small tapering

head and a unique bristle design of TB2. Although a
majority of males (56%) and females (84.38%) preferred
TB2, there was a statistically significant difference
present among males and females. This could be
probably explained by the larger head size and stiffer
bristles of TB1 that were preferred by a section of the
male participants.
Within the study limits, it has been demonstrated that the
newly designed novel toothbrush provided an overall
good and more comfortable brushing experience as
assessed by the study participants. Hence, it could be
stated that the flexible shank, small tapered head, and
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unique bristle design of the toothbrush provided better
satisfaction among the study participants as assessed
by the questionnaire. A significantly higher number
of females, from the study sample, preferred the novel
toothbrush.

Conclusion
Within the limitations of the current study, assessment
of the questionnaire revealed that the novel toothbrush
provided an overall good and more comfortable brushing
experience as assessed by the study participants,
attributing to the novel and ergonomic design features
incorporated into the study toothbrush. The preference
of female participants for the novel toothbrush highlights
the need for reconsideration of the currently existing
toothbrush designs. This provides an opportunity to
explore the newer avenues for the manufacture of
toothbrushes on the basis of gender.
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Abstract
Introduction:
Pulpotomy is a regular procedure in the management of inflamed primary teeth. Diverse materials have
been reviewed for the pulpotomy, some of them being formocresol, glutaraldehyde, ferric sulfate, and
mineral trioxide aggregate (MTA).
Aims:
The aim was to evaluate and compare clinically and radiographically the effects of MTA as a pulp
dressing after coronal pulp amputation (pulpotomy) in primary molars.
Settings and Design:
Sixty primary molars of thirty healthy children using split mouth design aged between 4 and 6 years
were treated by pulpotomy technique.
Subjects and Methods:
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Sixty primary mandibular molars of thirty healthy children aged between 4 and 6 years were treated by
pulpotomy technique. The teeth on the right side were assigned to MTA (Group A) and the left side for
the formocresol (Group B). The children were then examined clinically and radiographically every 6
months. Statistical analysis used: Chi-square test using the SPSS version 19.0 was used to compare
between the two groups.
Results:
Results showed that both MTA and formocresol have the same outcome on the primary molars, with
Chi-square value being 1.1483 (P ≥ 0.05). None of the teeth in any children in the study showed any
clinical pathology.
Conclusion:
The principle conclusions of this study are that there are no significant differences in MTA and
formocresol. The success rate of MTA and formocresol pulpotomy can be considered comparable till
this therapy influences the development and growth of the permanent teeth.
Keywords: Children, formocresol, mineral trioxide aggregate, pulpotomy

Introduction
Treatment of pulpally involved teeth in primary and immature permanent teeth presents unique
challenges. As the carious process exposes the pulp, it reacts through inflammation limiting to the area
in proximity to the carious lesion; it is generally agreed that the young dental pulp particularly pulp in
the primary teeth, has a high potential for the repair. There is a very little doubt that the pulp is
incapable of healing, however, there are questions concerning the techniques and materials which
offers the highest percentage of success.[1]
Pulpotomy is one of the most commonly used procedures in the pediatric endodontic which will help
us to retain primary teeth in the arch. From years formocresol has been a popular pulpotomy agent.
Concerns have been raised about the potential toxicity and carcinogenicity of formocresol in humans.
Formocresol, a formaldehyde compound has evolved as the preferred medicament for pulpotomy since
many years. It is the agent of choice for pulpotomy in the primary molars despite its disadvantages
such as cytotoxicity, systemic disturbances, mutagenicity, and carcinogenicity.[2]
Mineral trioxide aggregate (MTA) has rigorously been investigated for its capability to seal the
pathways of communiqué between the root canal system and external tooth surface. MTA is
compositionally prepared to possess properties and requirements necessary for an ideal repair and
medicament materials. Previous research has shown that pulp responds favorably to the layered
protection provided by MTA in the form of forming reparative dentine that is constantly homogeneous
and thicker. The ability of the pulp to tolerate this dental material and offer the protection against the
microleakage has also been compared, and thus MTA has been projected as a prospective medicament
for pulpotomy procedures as well as capping of pulp with reversible pulpitis, apexification, and repair
of root perforation.[3]
Various studies have compared MTA's effects to that of formocresol as pulpotomy agent in primary
teeth and compared clinical and radiographical evaluation. Thus, the study was conducted to evaluate
and compare the clinical/radiographic and histopathological success of MTA and formocresol
pulpotomy in primary molars over a period of 60 months.

Subjects and Methods
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The study was carried out in the Department of Pedodontics and Preventive Dentistry after obtaining
the permission from the ethical committee of the institutional review board and written informed
consent, and assent form from the parents was obtained.
Sample size
The estimated sample size was 60 which was divided into two groups of 30 each

Where α = 5%, zα = 1.96 and β = 80%, z(1-β) = 0.824,
Where α = type 1 error, 1-β = power of the study,
S = standard deviation, d = mean difference.
Thus, sixty primary molars of thirty healthy children aged between 4 and 6 years attending the
outpatient clinics in the Department of Pedodontics and Preventive Dentistry were selected for the
study and treated by pulpotomy technique using split mouth design.
The teeth indicated for pulpotomy were assessed by a single clinician who was blinded to material who
then performed the procedures/techniques and evaluated the teeth periodically. In the study, samples
were assigned to one of the groups by lottery method.
Inclusion and exclusion criteria
The criterions for the choice of teeth to be included in the study are according to the criteria laid down
by Waterhouse et al.[4] [Figure 1].

Figure 1
Preoperative radiograph
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Clinical procedure
Sixty largely intact first or second primary mandibular molars were selected for the study with the
above-mentioned inclusion criteria. Using split-mouth technique, the teeth are assigned to the MTA
(Group A) and the formocresol (Group B) respectively by lottery method. The pulpotomy procedure
was then performed on the selected teeth as follows:
The tooth was anesthetized
Achieve rubber dam isolation
Caries removal and coronal access was obtained with high-speed bur with water spray to expose
the pulp chamber
Coronal pulp was removed with a spoon excavator
Hemostasis was obtained with a moistened cotton pellet gently pressed against the amputated
pulp stumps in both groups [Figure 2].
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Open in a separate window
Figure 2
Intraoperative photograph showing hemostasis of amputated pulp

After the standardized technique, in MTA (Group A), all the teeth first or second primary molars were
treated by MTA (Proroot, Dentsply, Tulsa Dental, Okla, USA). Using a taut metal spatula, MTA
powder mixed with distilled water provided by the manufacturer in 3:1 (powder: liquid) ratio and then
positioned over the exposure site with a plastic instrument. Then the mixture was compressed against
the exposure site with a damp cotton pellet and a thick mix of zinc oxide eugenol cement was placed
into the coronal pulp chamber. A layer of intermediate restorative material (IRM) was placed at the
same appointment as the pulpotomy.[5] In formocresol group (Group B), all the first or second primary
molars under study were treated with cotton pellet moistened with formocresol (Pharmadent Remedies
Pvt. Ltd., Gundlav, India) duly blotted and virtually dry, was placed above the radicular pulp for 5 min
and then removed and thick mix of zinc oxide eugenol cement was then placed into the coronal pulp
chamber. IRM cement base was placed over the zinc oxide layer at the same appointment as the
pulpotomy. After 1 day, the teeth belonging to Group A and B were restored with a preformed stainless
steel crown after placement of Glass Ionomer Cement as a definitive restoration [Figure 3].
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5426144/
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Figure 3
Stainless steel crowns placed after glass iononer restoration

The children were examined clinically at regular intervals of 24 h, 1 month, 3 months, 6 months, 1
year, 2nd year, 3rd year, 4th year, and at 5 years or at the exfoliation of the teeth by single investigator
who was blinded to which the subject group belonged [Figure 4a and b]. The children were looked for
the following signs and symptoms such as pain, swelling, sinus/fistula, periapical changes, furcation
radiolucency, and internal resorption.
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Figure 4
(a and b) Follow-up radiograph after 6 months in Group A and Group B

The treatment was considered as a failure when one or more of the above-mentioned signs and
symptoms were evident, but pulp canal obliteration (PCO) was not regarded as a failure. The absence
of dentinal bridge was not regarded as a failure in case of MTA (Group A).
The teeth under the study were followed up clinically and radiographically [Tables 1–4] for 60 months
with follow-up intervals being 24 h, 1 month, 3 months, 6 months, 1 year, and then every yearly till the
exfoliation of the tooth occurred (5 years) [Figure 5a and b]. Dropout was not observed in this study.
After the teeth exfoliated, the teeth were then subject to a histopathologic examination which showed
that in Group A (MTA) there were calcospherites of dentin and below this calcospherites there was thin
layer of calcified structure but the Group B (formocresol) showed no evidence of predentin or dentoid
like structure adjacent to pulp core [Figure 6a and b].

Table 1
Clinical assessment for mineral trioxide aggregate group
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Table 4
Radiographic assessment for formocresol group

Figure 5
(a and b) Follow-up radiograph after 60 months in Group A and Group B
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Figure 6
(a and b) Histopathologic picture of exfoliated teeth after 60 months (under × 10)

Table 3
Radiographic assessment for mineral trioxide aggregate group

Results
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The data were entered into a standardized format and analyzed statistically analyzed by Chi-square test
and test of proportion Z-test to weigh up the success rate of the treatment with MTA (Group A) and
formocresol (Group B) after 6 months.
A total of 38 first primary molars and 22 s primary molars were treated by the above method. Children
in both groups were evaluated for 60 months postoperatively. The follow-up evaluations revealed
100% success with regard to the clinical signs, namely, pain, swelling and sinus/fistula for both groups.
Not a single of the teeth in either of the group showed any clinical pathology at the end of 6 months
when observed by the same observer.
Z-test was not necessary for the clinical signs as all the sample size showed no clinical evidence of
failure, giving 100% success. In the present study, MTA (Group A n = 30), at the end of 6 months and
60-month evaluation showed eighteen pulpotomized teeth with dentin bridge formation, two samples
with PCO and ten samples did not reveal any calcific bridge.
With regard to the methodology, the treatment was taken as a failure when one or more following signs
were present internal resorption, furcation radiolucency, and periapical bone destruction though PCO
was not considered as failure.
Out of thirty pulpotomy carried on primary molars, with MTA (Group A), none of them showed signs
of failure such as internal resorption, furcation involvement, and periapical radiolucency with the 100%
success radiographically.
However, out of thirty teeth treated with formocresol (Group B), twenty-nine teeth did not show any
internal resorption while one case showed internal resorption but with no considerable difference
between MTA-treated and formocresol-treated teeth.

Discussion
Pulpotomy is a general procedure in the treatment of acutely inflamed primary teeth. When the carious
process exposes the pulp, it reacts through inflammation restricted to the area close to the carious
injury. If the pulp in the root canal seems to be unaffected pulpotomy is the treatment of choice. The
success or failure of the procedure lies not only with the choice of the procedure but also with the
different pharmacotherapeutic agent, which have been by now used for the above procedure of the
primary teeth.[6,7]
Formocresol has been the pick of material for the pulpotomy procedure. It has otherwise proved as
“gold standard” in pediatric dentistry may be mainly due to its ease in use and exceptional clinical
success, but this clinical success rate has been always in close observation due to its safety
considerations and to the availability of the newer materials in the market.[8]
MTA is relatively a new material that has now become the material of choice for definite endodontic
applications. The USA Food and Drug Administration in 1998 approved MTA as an beneficial
endodontic material in humans.[9] MTA has proved as not only an inert material but one which
actively promotes hard tissue formation.[10] In the present study as per criterion first and second
primary molars were considered to receive pulpotomy materials, for example, MTA (Group A) and
Formocresol (Group B), (n = 30 each) respectively [Table 5].
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Table 5
Distribution of samples

Ever since its introduction, MTA has been used in pulpotomy procedures in both primary and
permanent teeth. Comparative studies have made known MTA to be equal to or better than other
medicaments and materials used for primary tooth pulpotomies the majority of the reports are
comparative in character employing clinical signs and symptoms with radiographic analysis to resolve
success or failure. Continuing clinical trials have shown MTA to generate better results than
formocresol when used for pulpotomy in primary teeth. Even though radiopaque calcified tissue
leading to canal obliteration can be seen in greater than half of the cases using both materials, MTA
demonstrates dentin bridge formation enhancing the superiority of the material.[11,12,13]
In the present study, there was no significant difference between first and second primary molars during
our observation period using these materials (P ≥ 0.05). In this study, no difference was found in
clinical outcomes for both the medicaments [Tables 1 and 2]. The success rate of MTA in this study
with all the molars showing the absence of adverse clinical signs such as pain, swelling, and
sinus/fistula can be considered due to its exceptional sealing ability, biocompatibility, and gift to
regenerate the hard tissues.[14]

Table 2
Clinical assessment for formocresol group
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Although success rate in this study is promising with eighteen teeth showing calcific bridge and two
teeth with PCO, ten cases without calcific bridge can be attributable to the observation period being <1
year [Table 2]. The present data indicate that under standardized and optimal clinical conditions and
defined period of observation MTA has shown very promising success with all thirty samples not
showing any adverse effects of clinical sign.
MTA's effect on amputated pulpal tissue gives the impression to suggest that the material preserves the
pulp tissue and promotes the rebirth of hard tissues. The nearly normal pulpal architecture, intact and
continuous odontoblastic layer and reparative dentin bridging observed indicate about the material's
biocompatibility and regeneration ability. MTA stimulates dentin formation neighboring the dental
pulp, dentinogenesis of MTA can be due to its superior sealing ability, biocompatibility, and alkalinity.
[15]
The 100% clinical success rate of formocresol pulpotomy (Group B) in our study was attributable to its
germicidal action. The chemical bonding with the proteins of microorganisms is the foundation of
bactericidal feat of formocresol and also to its fixative qualities. Although the study is imperative to
suggest the clinical and radiographic success, it is difficult to forego the actions which are present due
to the chemical action of the formaldehyde with reference to fixation with the protein.[16,17]
Formocresol also has also been reported to show a greater quantity of root resorption than MTA. One
tooth from formocresol (Group B) radiographically showed internal resorption which was considered
as failure in the posttreatment evaluation period as per methodology. In this study, there appears a very
little difference in the clinical and radiographical outcomes in both the medicaments.

Conclusion
The principle conclusions of this study are that there are no significant differences in MTA and
formocresol. Clinical and radiographic evaluation revealed that formocresol pulpotomy can be
considered as successful as MTA till this therapy influences the development and growth of the
permanent teeth.
Financial support and sponsorship
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Conflicts of interest
There are no conflicts of interest.

References
1. Dominguez MS, Witherspoon DE, Gutmann JL, Opperman LA. Histological and scanning electron
microscopy assessment of various vital pulp-therapy materials. J Endod. 2003;29:324–33. [PubMed]
[Google Scholar]
2. Ranly DM. Pulpotomy therapy in primary teeth: New modalities for old rationales. Pediatr Dent.
1994;16:403–9. [PubMed] [Google Scholar]
3. Bodem O, Blumenshine S, Zeh D, Koch MJ. Direct pulp capping with mineral trioxide aggregate in
a primary molar: A case report. Int J of Pediat Dent. 2004;14:376–79. [PubMed] [Google Scholar]
4. Waterhouse PJ, Nunn JH, Whitworth JM. An investigation of the relative efficacy of Buckley's
Formocresol and calcium hydroxide in primary molar vital pulp therapy. Br Dent J. 2000;188:32–6.
[PubMed] [Google Scholar]

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5426144/

12/13

8/20/2020

In vivo Comparative Evaluation of Mineral Trioxide Aggregate and Formocresol Pulpotomy in Primary Molars: A 60-month Follow-up Study

5. Agamy HA, Bakry NS, Mounir MM, Avery DR. Comparison of mineral trioxide aggregate and
formocresol as pulp-capping agents in pulpotomized primary teeth. Pediatr Dent. 2004;26:302–9.
[PubMed] [Google Scholar]
6. Berger JE. Pulp tissue reaction to formocresol and zinc oxide-eugenol. J Dent Child (Chic)
1965;32:13–28. [PubMed] [Google Scholar]
7. Naik S, Hegde AH. Mineral trioxide aggregate as a pulpotomy agent in primary molars: An in vivo
study. J Indian Soc Pedod Prev Dent. 2005;23:13–6. [PubMed] [Google Scholar]
8. Ranly DM, Lazzari EP. The formocresol pulpotomy – The past, the present, and the future. J Pedod.
1978;2:115–27. [PubMed] [Google Scholar]
9. Schwartz RS, Mauger M, Clement DJ, Walker WA., 3rd Mineral trioxide aggregate: A new material
for endodontics. J Am Dent Assoc. 1999;130:967–75. [PubMed] [Google Scholar]
10. Torabinejad M, Chivian N. Clinical applications of mineral trioxide aggregate. J Endod.
1999;25:197–205. [PubMed] [Google Scholar]
11. de Menezes JV, Takamori ER, Bijella MF, Granjeiro JM. In vitro toxicity of MTA compared with
other primary teeth pulpotomy agents. J Clin Pediatr Dent. 2009;33:217–21. [PubMed]
[Google Scholar]
12. Yildirim C, Basak F, Akgun OM, Polat GG, Altun C. Clinical and radiographic evaluation of the
effectiveness of formocresol, mineral trioxide aggregate, Portland cement, and enamel matrix
derivative in primary teeth pulpotomies: A two year follow-up. J Clin Pediatr Dent. 2016;40:14–20.
[PubMed] [Google Scholar]
13. Asgary S, Shirvani A, Fazlyab M. MTA and ferric sulfate in pulpotomy outcomes of primary
molars: A systematic review and meta analysis. J Clin Pediatr Dent. 2014;39:1–8. [PubMed]
[Google Scholar]
14. Economides N, Pantelidou O, Kokkas A, Tziafas D. Short term periradicular tissue response to
mineral trioxide aggregate (MTA) as root end filling material. Int Endod J. 2003;36:44–8. [PubMed]
[Google Scholar]
15. Vij R, Coll JA, Shelton P, Farooq NS. Caries control and other variables associated with success of
primary molar vital pulp therapy. Pediatr Dent. 2004;26:214–20. [PubMed] [Google Scholar]
16. Macwan C, Deshpande A. Mineral trioxide aggregate (MTA) in dentistry: A review of literature. J
Oral Res Rev. 2014;6:71–4. [Google Scholar]
17. Roberts HW, Toth JM, Berzins DW, Charlton DG. Mineral trioxide aggregate material use in
endodontic treatment: A review of the literature. Dent Mater. 2008;24:149–64. [PubMed]
[Google Scholar]
Articles from Contemporary Clinical Dentistry are provided here courtesy of Wolters Kluwer -- Medknow
Publications

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5426144/

13/13

Human Journals
Case Report
April 2017 Vol.:6, Issue:2
© All rights are reserved by Dr. Shaila Kothiwale et al.

Cheilitis Granulomatosa – A Rare Case Report
Keywords: Cheilitis granulomatosa, lip swelling, gingival
enlargement.
ABSTRACT
*Dr. Shaila Kothiwale, Dr. Priyanka Iyer
Cheilitis granulomatosa (CG) is a disorder affecting the
Professor, Department of Periodontics, KLE’s VK

orofacial region with a clinical picture of diffuse, firm, non-

Institute of Dental Sciences, KLE University, Belagavi,

tender swelling of the one or both the lips that may or may

India

not occur in conjunction with gingival enlargement. As the
etiology remains unknown, the treatment of CG remains

Post-graduate student, Department of Periodontics,
KLE’s VK Institute of Dental Sciences, KLE University,
Belagavi, India
Submission:

7 April 2017

Accepted:

12 April 2017

Published:

25 April 2017

www.ijsrm.humanjournals.com

challenging. Delay in diagnosis or treating CG leads to
permanent induration of the lip that compromises esthetic
appearance and impairs function. This paper presents a case
of a successfully treated patient with an isolated lesion of CG
affecting the lip and the gingiva of a 22-year-old female
patient.
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INTRODUCTION
Cheilitis granulomatosa (CG) is a rare disorder with multiple differential diagnosis,
underlying systemic diseases and infrequent oral manifestations.
CG is a condition that leads to a painless, symmetric edema of the orofacial tissues. It was
first described by Miescher in 1945. It presents in two clinical forms: an isolated lesion or as
an incomplete variant of Melkersson-Rosenthal syndrome. The differential diagnosis include
allergy, as a manifestation of Crohn’s disease, infections such as tuberculosis and
sarcoidosis.1, 2
CG is clinically characterized by diffuse increase in the size of the lips, rarely associated with
swelling of the gingiva and periodontal disease. The present case has a rare clinical
appearance of gingival enlargement with periodontitis along with maxillary lip swelling.3, 4, 5
Case Report
A 22-year-old female presented with diffuse gingival enlargement and associated upper lip
swelling with multiple fissuring .She also presented with gingival bleeding, difficulty in
pronunciation and mastication and refrained from brushing for 1 year. The dental history
indicated that the swelling of the lip occurred prior to the gingiva with no contributory
medical, drug, allergic and family history. Also, no traumatic injury to the affected site or
masochistic habits was noted.
Extraoral examination revealed diffuse, non-tender, soft, symmetrically swollen upper lip
with multiple fissures and prominient median fissuring on its vermilion border (Fig.1).
Intraoral examination revealed diffuse, soft, edematous enlargement involving the
interproximal, marginal and attached gingiva of the maxillary and mandibular anterior teeth
along with the presence of local factors. The degree of enlargement was scored varyingly
between Bokenkamp II and III. Generalized exudation with combined pockets ranging
between 5-7mm was present (Fig 2). The orthopantogram verified horizontal bone loss of the
affected area. Complete hemogram revealed a normal blood picture with increased
erythrocyte sedimentation rate of 43 mm/hr. A provisional diagnosis of cheilitis
granulomatosa with chronic periodontitis was given considering the history, clinical and
radiographic evaluation.
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An incisional biopsy of the lip was recommended to establish an accurate diagnosis which the
patient refused.
The differential diagnosis included tubercular gingival enlargement, sarcoidosis, Crohn’s
disease, angioedema, Melkersson-Rosenthal syndrome.
Topical application of clobetasol propionate 20mg once daily for the lip swelling for a period
of 2 weeks was prescribed. Thorough scaling and root planning were performed. After a
month of phase I therapy, the gingival tissues were firm owing to the reduction of the
edematous component of the enlargement (Fig.3). Thereafter, internal bevel gingivectomy
was performed to eliminate the combined pockets in the mandibular anterior region (33-43)
under local anesthesia (Fig 4). After a week, during suture removal, patient presented with
delayed healing. She was referred to the physician who prescribed victofol 100mg once daily
for 3 months. During the second surgical intervention of the maxillary anteriors, better
postoperative healing was noted (Fig 5). However, complete healing was achieved at one
month. The patient was placed on regular follow up for 6 months. During this period, there
was complete resolution of the lip and gingival enlargement (Fig 6,7).
DISCUSSION
The etiology of CG has not been clearly identified. Hence, other granulomatous conditions
like tuberculosis, sarcoidosis, Crohn’s disease, angioedema and Melkersson-Rosenthal
syndrome were ruled out before making a diagnosis of cheilitis granulomatosa. Tuberculosis
was ruled out on the basis of history, chest radiograph and mantoux test. Sarcoidosis was
excluded on the basis of chest radiograph and serum angiotensin converting enzyme levels.
Crohn’s disease was eliminated on the basis of blood investigations and absence of signs and
symptoms of gastrointestinal disorders. Absence of allergic history and blood investigations
was the criteria for the exclusion of angioedema. Melkersson-Rosenthal syndrome was ruled
out due to the absence of fissured tongue and facial paralysis.5
The treatment of CG aimed at reducing lip swelling, improving the esthetic appearance,
elimination of periodontal diseases and restoring its health.
Various medicaments like systemic antibiotics, systemic, intralesional topical corticosteroids
are used to treat lip swelling. Vano -Galvan et al administered corticosteroids (triamcinolone
acetonide 10mg/mL) and achieved plausible improvement after three months.6 Mirjana et al
treated CG using chymoral forte and achieved complete remission in the first five days of the
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treatment. In the present case, the patient was treated with topical application of clobetasol
propionate twice daily for four weeks during which she showed a progressive decrease in the
lip swelling.3
The patient was supplemented with Victofol 100mg by the physician because she presented
with delayed healing after first internal bevel gingivectomy procedure. However, healing was
improved with second surgical intervention with the support of victofol supplementation.
This may be because folic acid supplementation increases keratinization and maturation of
epithelial cells by increasing DNA synthesis and aid in healing.7
CONCLUSION
Merely treating a presenting symptom is not a clinical challenge. Establishing a diagnosis,
eliminating systemic involvement and providing an appropriate treatment is a daunting task.
Early diagnosis of CG is challenging due to its resemblance with other chronic
granulomatous disorders. Thus, dentists may be the preliminary person to diagnose the lesion
if systemic involvement is present and play a pivotal role in the multidisciplinary treatment of
granulomatous disorders.3

Fig. 1 Extraoral lip swelling

Fig. 2 Gingival enlargement (Bokencamp Classification)
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Fig. 3 After phase I therapy

Fig. 4 Postoperative follow up – eventful healing with mandibular anteriors

Fig. 5 Postoperative follow up of maxillary anterior

Fig. 6 Resolution in gingival enlargement
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Fig. 7 Resolution of lip swelling
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Abstract
Acquired immunodeficiency syndrome is a condition characterized by profound impairment of the immune system caused by a
viral pathogen, human immunodeficiency virus (HIV). HIV seropositive individuals have increased susceptibility towards oral and
periodontal lesions. Non-surgical periodontal therapy (NSPT) is a cause-related therapy aimed at elimination of etiologic factors
forming first line treatment for periodontal disease. The case report describes a 32-year-old HIV-positive female patient presenting
with generalized gingival enlargement, on highly active anti-retroviral therapy for the past 7 years and with a stable systemic
condition. The gingival enlargement was severe and generalized accompanied by bleeding, exudation, and loss of masticatory
function. Scaling and root planing was performed following the strict protocol for HIV patients to prevent cross-infection. Complete
resolution of the enlargement occurred after which maxillary central and mandibular central and lateral incisors were extracted
due to their hopeless prognosis. After the establishment of a healthy periodontium, prosthodontic rehabilitation of the missing
teeth was done to re-establish normal function and esthetics. NSPT and fixed prosthetic rehabilitation successfully established a
healthy periodontium along with a functional dentition with a high level of patient satisfaction maintained over 1.5 years follow-up.
Key words: Human immunodeficiency virus, Inflammatory gingival enlargement, Non-surgical periodontal therapy

INTRODUCTION
Acquired immunodeficiency syndrome (AIDS) is a
condition characterized by profound impairment of the
immune system first reported in 1981 and a viral pathogen,
the human immunodeficiency virus (HIV) was identified
in 1984. HIV virus has a strong affinity for cells of the
immune system, especially those that carry the CD4 cell
surface receptor molecule.1

AIDS has emerged as a global pandemic in the past two
decades. According to the United Nations AIDS (UNAIDS),
a total number of people living with HIV/AIDS in 2014
worldwide were 36.9 million.2 In India, a prevalence rate
of 0.3% has been reported among the adult population,
by the UNAIDS report 2014.2 HIV infection results in
progressive depletion of the CD4 cell count. According to
Centre for Disease Control, CD4 count <200 cells/mm3 or
the manifestation of life-threatening infections is termed
as outright AIDS.3
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Oral lesions are common in HIV-infected patients
although geographic and environmental variables exist.
Five cardinal oral lesions strongly associated with HIV
infection identified internationally are as follows: Oral
candidiasis, oral hairy leukoplakia, Kaposi’s sarcoma,
periodontal diseases (linear gingival erythema, necrotizing
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ulcerative gingivitis, and periodontitis), and non-Hodgkin
lymphoma.4,5 HIV infection in adults is linked to the
expression of various types of periodontal lesions
that include specific forms of gingival and necrotizing
periodontal disease as well as possible exacerbations of
preexisting periodontal disease. HIV infection is generally
recognized as a risk factor for chronic periodontal disease
although epidemiological studies have failed to confirm a
causal link. The prevalence of periodontal disease in HIVseropositive patients has been 36.11% as reported by Ravi
and Rao6 and 33% as concluded by Ranganathan et al.7 in
India. After the introduction of highly active antiretroviral
therapy (HAART), there has been a significant decrease in
the overall prevalence of oral manifestations from 45% to
85% to about 32-46%.8 When considering the relationship
between CD4 count and frequency of oral lesions, CD4
counts can be considered a risk factor for the development
of oral lesions especially oral candidiasis.9
Gingival enlargement is the increase in size of the
gingiva which is a common feature of gingival disease.1
It is caused by several factors, most commonly being
inflammation, certain drugs, systemic diseases or
conditions, and inheritance.10 Inflammatory enlargement
is the most common type of gingival enlargement
associated with accumulation of plaque and calculus
resulting in slight ballooning of interdental papillae and
marginal gingiva. This chronic inflammatory enlargement
may progress slowly and painlessly along with exudative
and proliferative changes.1 The proliferating gingival
enlargement favors plaque accumulation and retention
that further aggravates the gingival enlargement along
with bone loss, mobility of teeth, pathologic tooth
migration and esthetic disfigurement, culminating in loss
of masticatory function.
Dental therapy in a HIV-positive patient has been
challenging due to the fear of infection which is cited
as the main reason for reluctance to treat HIV-positive
patients by dentists. 11 Oral and periodontal surgical
treatment in HIV-infected individuals has been associated
with the risk of infection, delayed wound healing,
persistent bleeding, and pain. 12,13 Among the other
dental treatments provided, prosthetic rehabilitation is
an integral part and although the prosthodontists are
confronted with an increasing number of HIV-infected
patients; there remains uncertainty with regard to
appropriate management protocol for them.14
This case report demonstrates a HIV-positive female patient
presenting with a severe generalized gingival enlargement
which was treated solely by non-surgical periodontal
therapy (NSPT) followed by prosthetic rehabilitation which
was followed-up over 1½ years.
251

CASE REPORT
A 32-year-old female patient reported to the out-patient
department, Department of Periodontics, KLE Vishwanath
Katti Institute of Dental Sciences, Belagavi, Karnataka,
India, in May 2015 with a chief complaint of swollen gums
since 1½ years. The patient initially started experiencing
bleeding from the gums on toothbrushing and eating. Due
to the chronic bleeding while brushing, she quit brushing
with a toothbrush. Gradually, she started to develop swelling
of the gums in the maxillary and mandibular anterior region
that was spreading posteriorly, to involve the entire gingiva.
The patient developed difficulty in mastication and was also
concerned about the esthetic disfigurement resulting over
time. Medical history revealed that the patient was diagnosed
as HIV positive 7 years ago and had been on HAART,
composed of a fixed drug combination of lamivudine
(150 mg), nevirapine (200 mg) and zidovudine (300 mg)
twice daily and had well-maintained systemic health. Her
CD4 counts ranged between 450 and 700 cells/mm3 and
were checked bi-annually as a protocol.
Intraoral examination revealed poor oral hygiene (OHI-S
score – 4.3) characterized by moderate to severe plaque
and calculus, generalized gingival enlargement varying
between Grade 2 and 3 (Bokenkemp and Bonhorst, 1994)
accompanied by spontaneous bleeding, pus exudation and
soft edematous gingiva. Pathologic migration was seen in
relation to maxillary central incisors and grade 2 mobility
was present in relation to maxillary central incisors and
mandibular incisors (Figure 1a-d). Deep bite and slight
extrusion of the mandibular incisors resulted in chronic
trauma to the palatal mucosa. Generalized pockets ranging
from 5 to 8 mm were present, majority being pseudo
pockets. Pit and fissure caries was present in relation to all
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Figure 1: Pre-treatment photographs. (a) Frontal view showing
Grade 2 to Grade 3 gingival enlargement. (b) Right lateral
view showing Grade 3 gingival enlargement. (c) Left lateral
view showing pathologic migration and extrusion with 11, 21.
(d) Mandibular occlusal view showing an irregular, diffused
gingival enlargement lingually as well as facially with visible
pus exudation
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the first molars. Radiographic findings revealed severe bone
loss in relation to maxillary central and mandibular central
and lateral incisors and moderate interproximal bone loss
between mandibular right second premolar and first molar.
Based on the clinical and radiographic examination, a
diagnosis of chronic generalized inflammatory gingival
enlargement with localized periodontitis (AAP 1999
classification) was made.
The periodontal treatment plan included patient education
and motivation for oral hygiene maintenance, correction
of brushing technique and scaling and root planing for the
removal of local etiologic factors.
Standard precautions for prevention of HIV transmission
were followed throughout the treatment procedure which
included good hand hygiene practices and use of protective
barriers such as disposable gloves, mask, eyewear, and gown
during routine patient care.
Scaling and root planing were performed over three sittings
following the standard precautions for the treatment of
HIV patients using the HIV-AIDS kit (EXCELLENT
ASEPTIC PRECAUTION PRODUCTS, Madurai,
India). Before the initiation of scaling, a pre-procedural
mouthrinse was performed using 0.2% chlorhexidine.
Ultrasonic scaling was followed by subgingival irrigation
with 5% povidone-iodine (bectadine) and saline, in equal
mixtures. The patient was advised home gargles with 2%
povidone iodine (betadine) mouthrinse twice daily, for
reducing the microbial load and bleeding. The patient
was motivated to start brushing with a soft toothbrush to
prevent gingival trauma.

after 8 weeks and a probing depth of 4 mm was attained
after local drug delivery (Figure 3a-c).
Extraction of maxillary central and mandibular central
and lateral incisors was planned due to their poor
prognosis. After obtaining physician’s consent, extraction
of the indicated teeth was performed under prophylactic
antibiotic coverage (amoxicillin 500 mg). Post-extraction,
metronidazole (400 mg) was prescribed in addition to
amoxicillin (500 mg) for 5 days.
The post-extraction healing of oral tissues was excellent
and without any complications, as opposed to the expected
delayed healing and increased risk of infection and
complication in HIV-positive patients (Figure 4).

a

b

c
Figure 2: 3 Months post non-surgical periodontal therapy
(NSPT). (a) Frontal view showing resolution of gingival
enlargement at 3-months post NSPT. (b) Left lateral view
showing pathologic migration and extrusion with 11, 21 and
severe deep bite. (c) Mandibular occlusal view with resolution
of gingival enlargement

About 4 weeks following ultrasonic scaling, a significant
reduction of the gingival enlargement occurred following
which thorough root planing was performed as the
subgingival deposits became visible and accessible.
On completion of NSPT, 2% povidone-iodine mouthrinse
was replaced by 0.2% chlorhexidine mouthrinse, twice daily
as an adjunct to the mechanical plaque control measures.
At 4 week re-evaluation, a healthy pale pink gingiva with
knife-edge margins and stippled surface texture was
established (Figure 2a-c). An isolated periodontal pocket
of 6 mm persisted in the interproximal region between
the mandibular right second premolar and first molar.
The pocket was treated non-surgically by local drug
delivery of tetracycline. Collagen fibers impregnated with
tetracycline (Periodontal Plus AB™) were placed within
the pocket, after which it was sealed with PeriAcryl® 90
(GLUSTICH, Canada) and covered with a periodontal pack
(COE-PAK™, GC, USA). The pocket was re-evaluated
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c
Figure 3: Local drug delivery. (a) 6 mm periodontal pocket
in the interproximal region between 45, 46. (b) Placement
of biodegradeable tetracycline fibers after root planing
(periodontal AB plus). (c) 8 week re-evaluation shows a reduced
pocket probing depth to 3 mm
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Six weeks following extractions, the gingiva and the
supporting periodontal tissues were re-evaluated for
prosthetic rehabilitation of the patient. Considering
patient’s young age, good compliance, good current
systemic health and prognosis of the remaining teeth, a
fixed prosthetic replacement of the missing teeth were
planned. All the carious pits were excavated and restored
with glass ionomer cement (GIC) (GC Gold Label 2, Japan)
before prosthetic treatment.
After completion of the periodontal and restorative
treatment, tooth preparation was done with maxillary
lateral incisors and mandibular canines to receive porcelain
fused to metal restorations with anterior teeth. The margins
were kept supragingival to avoid trauma to the gingival
tissue which could lead to infection and complication.
Two-stage addition silicone putty-light body impressions
were made and rinsed under running tap water and then
immersed in a disinfectant solution (Korsolex® Rapid,
Raman & Wiel, India). Previously fabricated temporary
restorations were cemented using temporary luting cement
(Temp-Bond, Kerr Corporation) until the final prosthesis
was delivered. A Ni-Cr alloy framework was prepared and
tried in patient’s mouth to assess the fit followed by ceramic
(VITA Zahnfabrik, Germany) over the prostheses. Bisque
trial was done to evaluate the shade matching, margin
adaptability and visibility in the patient’s mouth. This was
followed by final glazing and cementation of fixed dental
prosthesis using type 1 GIC (GC Gold Label 1, Japan).
1- and 3-month follow-up was found to be satisfactory in
terms of function and esthetics (Figure 5a-d).
All the re-usable equipment such as ultrasonic scaler
handpiece (EMS Mini Piezon), scaler tips, airotor
handpiece (AppleDent, China), tooth preparation burs
(Inlay & Crown Preparation kit, Diatech, USA), diagnostic
instruments, metal impression trays, and face bow were
properly cleaned, autoclaved and reprocessed (Figure 6).
All sharp items (especially needles) and blood-soaked
gauze, which are potentially infective were handled and
disposed-off following strict protocol. At the end of each
appointment, countertops and surfaces that may have
become contaminated with blood or saliva were wiped
with absorbent towels and then disinfected with a solution
of sodium hypochlorite (1:10 dilution of household
bleach) followed by fumigation with formaldehyde (500 ml
formaldehyde diluted in 1000 ml of water in an electric
boiler).

DISCUSSION
The frequency of oral lesions has greatly diminished with
the advent of HAART along with reduction in the viral
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Figure 4: 1 Week postextraction showing excellent healing
following extraction of 11, 21, 31, 32, 41 and 42

a

c
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Figure 5: 3 months post-prosthetic treatment follow-up,
showing excellent gingival condition maintained over 1.5 years
and functionally and esthetically harmonius prosthesis.
(a-c) Right lateral, left lateral, and frontal post-treatment
photographs. (d) Post-treatment mandibular occlusal
photograph showing a healthy gingival condition with all
carious lesions restored

load and overall improvement in immune function and
quality of life.
Dental treatment of HIV-infected individuals is especially
challenging due to the risk of infection to the operator,
supporting staff as well as the patient. Periodontal
treatment includes non-surgical as well as surgical treatment
modalities. Non-surgical therapy involves elimination
of the etiologic factors and forms the first line of the
treatment. NSPT is followed when tissues fail to respond
to non-surgical therapy as well as when correction of
morphologic abnormalities, esthetics and mucogingival
defects is indicated.
Depending on the etiology, gingival enlargements can
be inflammatory, fibrotic or fibrotic superimposed by
inflammatory. Chronic inflammatory enlargements are
soft in consistency and bleed easily, principally caused
by edema and cellular infiltration. Fibrotic enlargement
results from a distinct pathologic process induced by
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Figure 6: Preparation of treatment table with HIV virus Z
Kit – disposable surgeon’s gown, patient’s drape, protective
eyewear, handpiece, sterile gloves and mask

drugs, genetic factors or systemic conditions. Selection
of the appropriate treatment technique depends on size
of the enlargement and character of the tissue. Chronic
inflammatory enlargements undergo shrinkage with
complete removal of deposits whereas enlargements with
a significant fibrotic component do not undergo shrinkage
after scaling and root planing, hence surgical removal is
a treatment of choice. In the present case, the gingival
enlargement was soft and edematous, hence scaling and
root planing along with subgingival irrigation was done to
eliminate etiologic factors.
A moderate isolated pocket of 6 mm was present in
the interdental region between right mandibular second
premolar and first molar, which was treated by local
drug delivery of tetracycline. There was a reduction in
the pocket depth and absence of bleeding, suggestive of
re-establishment of periodontal health.
Implant therapy is not an absolute contraindication
in immunocompetent HIV-positive individuals, as
sug gested by Achong et al. 15 and Oliveira et al. 16
Considering the economic condition of the patient and
treatment duration required for implant therapy, fixed
partial denture prosthesis was considered as the best
treatment option.
While dealing with HIV patients, it is more important to
prevent trauma to the tissues as it may lead to infection and
other complications. Hence, it is wise to have supragingival
margins, use simple gingival retraction methods and avoid
bleeding during procedures.14 In view of this case, the
gingival condition entailed minimal trauma, therefore a
supragingival margin was given. In addition, supragingival
margins are associated with the ease of impression making
and oral hygiene maintenance.

Along with active treatment, maintenance and preventive
program form an integral and definitive step in patient care
which solicits considerable time and effort by the dentist
and the patient. The present case was followed up every
month for the first 12 months until a stable gingiva, free
from bleeding on probing was obtained, before prosthetic
rehabilitation. Following prosthetic rehabilitation, 1- and
3-month follow-up was found to be satisfactory in terms
of function and esthetics. The patient was instructed for
special plaque control measures, especially around pontics
and connectors with the use of a narrow-interdental
brush. Each recall appointment included oral hygiene
reinforcement, patient education and motivation.
Preservation of the periodontal health of treated patients
requires a positive maintenance program. Keeping this in
mind, the future recall appointments have been scheduled
every 3 months, as per Merin’s classification for evaluation
of oral health.

CONCLUSION
NSPT eliminates the etiologic factors responsible for
the development of periodontal diseases and aids in reestablishment of a physiologic gingival contour. SPT is
an integral step in the preservation and maintenance of
the periodontium and dentition following treatment of
periodontal disease.
This case report emphasizes the importance and success
of non-NSPT for the treatment of generalized gingival
enlargement in an HIV-positive patient which was followed
up over 1.5 years. The prosthodontic rehabilitation of
the missing teeth to restore normal masticatory function
and esthetics was successful, with a high level of patient
satisfaction.
Clinical Significance

With the increasing prevalence of HIV-positive individuals
seeking dental treatment, it is imperative for dental
practitioners to have adequate clinical knowledge and skills
to treat such patients with precautions. With the advent
of advanced surgical techniques in periodontology, the
importance of NSPT has been gradually fading. This case
report demonstrates the importance and success of NSPT
in the treatment of gingival enlargement and the special
treatment and aseptic protocols to be followed for HIVpositive patients.
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ABSTRACT

Article History:

The main goal of Periodontal regeneration is the treatment of teeth affected by periodontitis
periodontitis.
Periodontal regeneration is quite challenging to the dentist especially when it is in the furcation area
and in intra bony defects. Furcation-involvement
Furcation involvement is an extension of inflammation into the: bi or
trifurcation region of multirooted teeth. Several treatment
treatment modalities have been proposed based on the
grade of furcation involvement and intra bony defects. This paper presents a case series of an
endodontically, treated tooth with a furcation involvement and intra bony defects with the help of
surgical intervention,
intervention, including the guided tissue regeneration (GTR) membrane and bone graft
materials. This combined treatment resulted in a healthy periodontium, with radiographic evidence of
alveolar bone gain at 3 months follow up.
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INTRODUCTION
Periodontal regeneration is the natural renewal of a structure
produced by growth and differentiation of new cells and
intercellular substances to form new tissues. (Newman et al.,
2006) The ultimate objective of periodontal therapy is to
regenerate tissues, lost as a consequence of periodontal disease.
However, when a significant loss of the periodontal attachment
apparatus and osseous structure occurs, the long-term
long
prognosis
of the tooth becomes poor. One of the most important
indications of guided tissue regeneration (GTR) technique is
treatment of grade II furcation defect. The concept of GTRis a
barrier inserted to inhibit the apical migration of the epithelium
and gingival connective tissue of thee flap, allowing the
granulation tissue derived from the periodontal ligament and
osseous tissues to repopulate the space adjacent to the denuded
root surface. (Verma et al., 2012) The etiologies of furcation
involvement may include anatomic factors, extension
exten
of
inflammatory periodontal disease, trauma from occlusion,
pulpo-periodontal
periodontal disease and root fracture involving
furcations. (Raja et al., 2007) Furcation involvemrnts are
classified in several ways: given by Glickman, Lindhe,
Tarnow and Fletcher classified
assified the vertical depth from the roof
of furca apically. (Manjeetmapara et al.,
al 2012) Initial
grade II furcation can be treated by GTR and
nd advanced grade II
*Corresponding author: Dr. Shweta S Hugar,
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furcation and initial grade 3 furcation can be treated by using
bone graft materials. (Lindhe et al
al., 2008) This case series deals
with treatment of grade II furcation (Glickman s classification)
and intra bony defect. The furcation was treated using
resorbable collagen membrane and bone grafts for regeneration
of endodontically treated teeth in lower quadrants. The results
of each case were monitored by radiographic eevaluation for a
period of 3 months followup.
Case series
Case 1: A 63 year old male patient visited to department of
Periodontics KLE VK Institute of dental sciences Belagavi.
His chief complaint was pus discharge in lower left back
region of the jaw since 6 months. Patient was apparently all
right until 4-55 years ago when he started experiencing pain in
the lower left back region of jaw. Pain occurred spontaneously
and was nocturnal in nature, the pain was relieved by
consuming analgesics. Patient has undergone root canal
treatment for the same (tooth
(tooth- 36). On examination of 36
region there was a draining sinus. Thus patient was advised to
undergo Re-RCT
RCT with 36. The sinus tract healed uneventfully
with healthy gingiva. Patient also gave history of hypertension
since 6 yrs, and he was on Losartan (50mg) + Amlodipine
(5mg) hence BP was monitored at each appointment. Dental
history reveals scaling, extraction with 37. RCT with 36 44-5
yrs ago. On clinical examination with 36 it was noted that there
was a pocket ranging 7mm buccally, grade 2 furcation
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involvement. On radiographic examination, 70-80% bone
remaining Mesially & distally, hence Periodontal prognosis
was good. Based on clinical and radiographic findings
diagnosis was given as Primary endodontic lesion with
secondary periodontal involvement with 36.

Metrogyl (400mg)- TDS x 5days and anti-inflammatory
Aceclofenac- 100mg B.D x 3days were prescribed. Healing at
10 days post-operative (Case No. 1 Figure B), was excellent
with no clinical recession or membrane exposure. Pre
operative and 3 months post operative radiographs were taken
(Case No. 1 Figure C &D) and evaluated.

Treatment
Phase I therapy was carried out and then patient was prepared
for surgical intervention. Regenerative periodontal surgery was
done to treat the furcation defect. A localized Kirkland flap
(access flap) was elevated (Case No. 1 Figure A), after
debridement and curettage of the defect, a freeze dried bone
allograft (particle size < 500 um) (TATA TISSUE BANK,
PAREL, MUMBAI) was placed in the defect followed by
coverage by a resorbable collagen membrane (presutured)
(HEALIGUIDE) and sutured with 4-0 Vicryl resorbable
sutures. Antibiotics Amoxycillin (500mg) – TDS x 5days and

Case 2: A 29 year old male patient visited to department of
Periodontics KLE VK Institute of dental sciences Belagavi
with chief complaint of Pain in lower right back region of jaw
since 7 days. Patient was apparently all right 1 week ago until
he started experiencing pain in the lower right back region of
jaw with swelling in the same region. The patient also
complained of inability to chew from that region. General
health was good without any medical history. Dental history
reveals restoration with 16, 37 & extraction with 47. On
clinical examination Class 1 recession with 14, 24 and Crowns
with 26, 36 and composite restoration with 46, Tender on

Case No 1

Figure A Pre operative grade II furcation

Figure B Post operative 3 months

Figure C Pre operative Radiograph

Figure D Post operative Radiograph

Case No 2

Figure A Pre operative

Figure B bone graft placement
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Case No 3

Figure A Pre operative

Figure C pre operative Radiograph

percussion was (TOP) Positive, and on probing there was a
pocket measuring 9mm buccally, and grade 2 furcation
involvement buccally, was observed with 46 (Case No. 2
Figure A). On radiographic examination, 80-90% bone was
remaining mesially and distally therefore Periodontal
prognosis was good with 46. Based on clinical and
radiographic findings diagnosis was given as Primary
endodontic lesion with secondary periodontal involvement
with 46
Treatment
Non surgical therapy was done and pt was prepared for
surgery. Regenerative therapy was planned with 46. A
localized Kirkland flap (access flap) was elevated, after
debridement and curettage of the defect, a freeze dried bone
allograft (particle size < 500 um) (TATA TISSUE BANK,
PAREL, MUMBAI) was placed in the defect followed by
coverage by a resorbable collagen membrane (HEALIGUIDE)
and sutured with 4-0 Vicrylresorbable sutures (Case No. 2
Figure B). Antibiotics Amoxycillin (500mg) – TDS x 5days
and Metrogyl (400mg)- TDS x 5days and anti-inflammatory
Aceclofenac- 100mg B.D x 3days were prescribed. Healing at
10 days post-operative was excellent with no clinical recession
or membrane exposure.
Case 3: A 58 year old male patient visited to department of
Periodontics KLE VK Institute of dental sciences Belagavi
with chief complaint of replacement of missing teeth. On
clinical examination it was noted there was missing 36 and
Class 1 gingival recession with 37 and grade 1 mobility with
pocket measuring 6 mm mesially was present (Case No. 3
Figure A). On radiographic examination adequate amount of

Figure B Graft and membrane placement

Figure D post operative Radiograph

bone was remaining, 2 wall defect- 4mm depth, radiographic
defect angle- 20 degrees (Case No. 3 Figure C). Thus the
Periodontal prognosis was fair with 37. After phase I therapy
regenerative therapy was planned with 37. Regenerative
periodontal surgery was done to treat and regenerate the intra
bony defect. A localized Kirkland flap (access flap) was
elevated with a crestal incision on edentulous ridge, after
debridement and curettage of the defect, a freeze dried bone
allograft (particle size < 500 um) (TATA TISSUE BANK,
PAREL, MUMBAI) was placed in the defect followed by
coverage by a resorbable collagen membrane (HEALIGUIDE)
and sutured with 4-0 Vicryl resorbable sutures (Case No. 3
Figure B). Antibiotics Amoxycillin (500mg) – TDS x 5days
and Metrogyl (400mg)- TDS x 5days and anti-inflammatory
Aceclofenac- 100mg B.D x 3days were prescribed. Healing at
10 days post-operative was excellent with no clinical recession
or membrane exposure. 3 months post operative radiographs
were taken (Case No. 3 Figure D).

DISCUSSION
Traditionally the elimination of deep pockets is achieved by
gingivectomy or apical displacement of raised tissue flaps,
sometimes associated with bone contouring. In recent years,
however, the use of regenerative procedures aimed at restoring
the lost periodontal support has become more common. An
indication to apply regenerative periodontal therapy is to obtain
root coverage in order to improve esthetics and reduce root
sensitivity. Another indication for regenerative periodontal
therapy is furcation involved teeth. The furcation area is often
inaccessible to adequate instrumentation and frequently the
roots present concavities and furrows which make proper
cleaning of the area after resective surgery impossible. The
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long term prognosis of furcation involved teeth can be
improved considerably by successful regenerative periodontal
therapy. (Lindhe et al., 2008) Randomized controlled studies
document the potential to achieve periodontal regeneration in
intra bony defects using a variety of regenerative therapies,
including selected bone replacement grafts such as
demineralised freeze –dried bone allograft(DFDBA) guided
tissue regeneration (GTR), biologics (enamel matrix derivative
(EMD) and recombinant human platelet derived growth factorBB(rhPDGF) and β tricalcium phosphate
as well as
combination therapies. Improvements in clinical parameters are
generally associated with radiographic evidence of hard tissue
defect fill. Defectfill of 50% to 60% or greater is commonly
observed after regenerative therapy. (Mark A. Reynolds et al.,
2015) Surgical therapy involving regenerative procedures are
indicated in class II and III furcation involvements. The
regenerative procedures used in these cases include bone grafts
and guided tissue regeneration. One important factor for
successful regeneration at the furcation and non furcationsites
is the amount of periodontium that remains apical and lateral to
the defect. Coronal migration of cells originating from
periodontal ligament and bone marrow spaces is particularly
critical to the healing outcome following periodontal
regenerative procedures in furcation defects. Here. The role of
the bone graft is space making and also inducing bone
formation. Space maintenance involves the creation of space
for periodontal tissues to grow.2,3 Periodontal regeneration is a
technique sensitive procedure. A poor operative technique in
membrane placement or surgical soft tissue management and
failure to cover membrane adequately can cause gingival
recession and membrane exposure. (Lindhe et al., 2008)
However in the above case series use of GTR membrane
combined with a bone graft, resulted in successful healing after
an 3-month followup period. The clinical and radiographic
findings have shown good result in significant reduction of
probing depth and gain in bone fill in all the 3 treated cases.

Conclusion
Multiple regenerative strategies including bone regenerations,
GTR, biologics and combination therapies are effective in
achieving periodontal regeneration in intra bony defects. At
present, multiple regenerative techniques are widely available.
In the above mentioned case series with the use of collagen
membrane along with bone graft material has been
successfully used in the treatment of grade II furcation and
intra bony defects. Clinical improvement after regenerative
therapy can be maintained long term with effective oral
hygiene combined with appropriate professional care.
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Abstract
Background: Cyanoacrylate tissue adhesives have
been used as a substitute to silk for intraoral wound
closure. Placement of sutures provides a corridor for
accumulation of microorganisms into tissue which
leads to infection. Cyanoacrylate-based adhesives
exhibit many properties of an ideal wound closure
agent, minimizing the problems generated by suturing
thread. The antimicrobial properties of cyanoacrylates
have been extensively assessed in other fields of
medicine. However, there is a dearth in the literature
on the antibacterial effect of cyanoacrylates in oral
environment against oral microflora. Aim: To assess
the antibacterial properties of two commonly used
formulations of cyanoacrylate tissue adhesives against
oral pathogens. Materials and Methods: Iso-amyl
cyanoacrylate and a blend of n-butyl and 2-Octyl
cyanoacrylates were applied on sterile filter paper discs
and placed on culture plates. Plates for aerobic &
anaerobic bacterial cultures were incubated in blood
agar & Brain-Heart infusion agar respectively.
Following incubation period, the bacterial inhibitory
halos were measured in millimeters. In order to
evaluate the bactericidal efficacy, samples were
collected from the inhibitory halos and re-cultured on
new bacterial culture plates.
Antibacterial activity was assessed against five
bacteria:
A.actinomycetemcomitans,
P.gingivalis,
T.forsythia, L.amylovorus and S.aureus. Statistical
analysis used: The data collected was analysed using
Mann Whitney u test. Results: Cyanoacrylates
demonstrated potent inhibitory effects against all test
organisms. The zones of inhibition against gram
positive bacteria were found to be larger than gram
negative bacteria. The bactericidal activity of Iso amyl
cyanoacrylate was found to be more potent than nbutyl + 2 octyl cyanoacrylate.

Kaderi et al.

Conclusions: Due to its potent antibacterial
properties, cyanoacrylate tissue adhesives can be
considered as appealing alternatives to silk sutures for
intraoral wound closure and help prevent
postoperative.
Keywords: Cyanoacrylates, tissue adhesive,
antibacterial, Periodontal Microflora, oral pathogens.
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Introduction
9

Oral cavity is colonized by more than 10 bacteria
and contains a remarkably diverse microbiome, with
more than 700 species reporte (1).
Chronic
periodontitis is a common oral disease with diverse
bacterial etiology. Oral and periodontal surgical sites
being moist and favorable for accumulation and
retention of microorganisms, are most susceptible to
post-surgical infection and delayed wound healing.
Bacterial colonization of sutures might lead to
bacteremia and has been reported to contribute to postsurgical complications in dentoalveolar and periodontal
surgeries (1).
Application of sutures requires passage of a foreign
material through tissue which predisposes tissues to
extreme reactivity. This also allows for the retention of
microorganisms into the tissue which might lead to
infection (2). Silk sutures sometimes exhibit the
phenomenon of ‘wicking’ and can be a site of retention
and ingress of bacteria.(3) Cyanoacrylates have been
used as an alternative to braided silk, which is the most
common suture material used for closure of oral
wounds (3). Cyanoacrylates are tissue adhesives that
were synthesized in 1959 by Coover et al. which
demonstrate properties of an ideal wound closure
agent. These are liquid monomers that polymerize on
contact with wound moisture to form a solid bond.
These solidified adhesives unite and hold the incised
tissues stably, avoiding penetration of foreign bodies,
thus
promoting
wound
healing
and
vascularization(4,5). This favours clot stabilization and
provides aesthetics to the surgical site (4).
An ideal surgical tissue adhesive must meet the
following criteria: strong binding strength, ease of
application, tissue biocompatibility, biodegradable and
reasonable cost. Cyanoacrylates demonstrate most of
these properties, giving them an edge over the
conventional wound closing agents. These adhesives
have strong adhesion to tissues in the presence of
moisture, workable polymerization time, haemostasis,
enhanced elimination of dead space, bacteriostatic
ability, reduction in postoperative pain and
biodegradability (6).
The use of cyanoacrylate-based adhesives in
periodontal surgery, has demonstrated ease and
efficiency, minimizing the problems generated by
suture thread. The antimicrobial properties of
cyanoacrylate tissue adhesives have been extensively
investigated in other fields of medicine (7,8) However,
there is a dearth in the literature on the antibacterial
effect of cyanoacrylates in oral environment against the
oral microflora. The present study was undertaken with
the aim of assessing antimicrobial properties of two
commonly used formulations of cyanoacrylate tissue
adhesives against oral pathogens.
160 JDMT, Volume 6, Number 4, December 2017

We hypothesized that cyanoacrylate tissue
adhesives express significant antibacterial properties
against oral pathogens and the null hypothesis was that
cyanoacrylate tissue adhesives would not possess
significant antibacterial properties against oral
pathogens.

Materials and Methods
Two cyanoacrylate tissue adhesives were studied in
this in vitro study: n-butyl + 2-octyl cyanoacrylate
(B+OC)
(Periacryl®90-HV)
and
iso-amyl
cyanoacrylate (AC) (VERIBOND®) [fig 1a & 1b]. Six
microliters of cyanoacrylate adhesive was applied on
standard filter-paper discs, using micropipettes under
sterile conditions.

Figure 1. Materials used: figure1a. n -butyl + 2octyl cyanoacrylate

figure1b. Iso Amyl 2- cyanoacrylate

Previously cultured anaerobic colonies of
Aggregatibacter
actinomycetemcomitans,
Porphyromonas gingivalis & Tanerella forsythia were
incubated in Blood agar plates and aerobic colonies of
Lactobacillus amylovorus and Staphylococcus aureus
were incubated in Brain-Heart infusion agar. In each
agar plate, a sterile blank disc without adhesive was
placed in the center as a control. Six additional discs
Antibacterial Potential of Cyanoacrylate Tissue Adhesive

with six microliters of adhesive on each disk were
placed onto the cultures: three with polymerized
(solidified) B+OC and three with polymerized AC. To
achieve prior polymerization of cyanoacrylate, the
adhesive-soaked discs were exposed to air under a
sterile hood for 10 min before being placed on the
cultures.
Plates for anaerobic and aerobic bacterial cultures
were incubated at 37°C for 48 & 24 hours respectively.
After the completion of incubation period, the bacterial
inhibitory halos were measured in millimeters (Fig 2ae). In order to evaluate whether the bacterial inhibitory
halos were the result of mere bacteriostasis or actual
bactericidal effects, samples were collected from the
clear agar within the inhibitory halos and re-cultured
on new bacterial culture plates. The new plates were
incubated at 37°C and analyzed after 48 h for
anaerobic bacteria & after 24h for aerobic bacterial
cultures (Fig 3a-e). Finally, the bactericidal activity
was measured by calculating the percentage of plates
with no bacterial growth.
Mann Whitney U test was used to analyse the
collected data.

figure 2b. Lactobacilli amylovorus

figure 2c. Tanerella forsythia

Figure 2. Bacterial inhibitory halos against :
figure 2a. Streptococcus aureus
figure 2b. Lactobacilli amylovorus
figure 2c. Tanerella forsythia
figure 2d. Porphyromonas gingivalis
figure 2e. Aggregatibacter actinomycetemcomitans
With a blank disk in the center, B+OC on left side and
AC right side.

figure 2d. Porphyromonas gingivalis

figure 2a. Streptococcus aureus

figure 2e. Aggregatibacter actinomycetemcomitans
with a blank disk in the center, B+OC on left side
and AC right side.
Kaderi et al.
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Figure 3. Bactericidal activity against :
figure3a. Streptococcus aureus
figure3b. Lactobacilli amylovorus
figure3c. Tanerella forsythia
figure3d. Porphyromonas gingivalis
figure3e. Aggregatibacter actinomycetemcomitans
with B+OC on left side and AC on right side.

figure3d. Porphyromonas gingivalis

figure3a. Streptococcus aureus

figure3e. Aggregatibacter actinomycetemcomitans
with B+OC on left side and AC on right side.

Results

figure3b. Lactobacilli amylovorus

figure3c. Tanerella forsythia
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Table.1 shows the mean and standard deviation
(SD) of the inhibitory halos (mm) for B+OC and AC
for each microorganism studied. Under the conditions
employed, both formulations of cyanoacrylate had a
potent inhibitory effect against all test organisms. The
diameter of inhibition zone ranged from 8 – 22
millimetres. The antibacterial efficacy of the two
formulations was comparable (graph 1). A the test
microorganisms, the zones of inhibition against Gram
positive bacteria (Staphylococcus aureus &
Lactobacillus amylovorus) were found to be larger than
the Gram negative bacteria (Aggregatibacter
actinomycetemcomitans, Tanerella forsythia &
Porphyromonas gingivalis).
The bactericidal activity of AC ranged from 0% to
100% whereas B+OC showed bactericidal activity of
upto 50% against the tested organisms (graph2). The
bactericidal activity of AC was found to be more
potent than B+OC against P.gingivalis and T.forsythia.
Amongst the tested microorganisms, both formulations
of cyanoacrylate showed maximum bactericidal
activity against P.gingivalis and least against
L.amylovorus.
Antibacterial Potential of Cyanoacrylate Tissue Adhesive

Table 1 Individually the formulations showed potent inhibitory effect against all test organisms. Comparison between
the groups did not reveal statistically significant results.
Mean and standard deviation (SD) of inhibitory halos (mm), comparing n-butyl + 2 octyl
cyanoacrylate with Iso amyl cyanoacrylate against the microorganisms in question
n-butyl + 2 octyl cyanoacrylate

Bacteria

Iso amyl cyanoacrylate

p-value

Mean

SD

Mean

SD

S.aureus

13.33

(±4.041)

14.33

(±1.154)

0.73

L.amylovorus

19.66

(±0.577)

21.33

(±1.154)

0.56

A.actinomycetemcomitans

12.33

(±0.577)

9

(±1.000)

0.75

P.gingivalis

9

(± 0.000)

9

(± 0.000)

0.32

T.forsythia

11

(±1.000)

9

(±1.000)

0.25

Discussion
The adhesive property of cyanoacrylate was first
recognized in the late 1950s (Coover et al, 1959). The
initial shorter chain cyanoacrylates were found to cause
inflammatory reactions and were replaced with longer
chain formulations (2-octyl, n-butyl & iso-amyl
cyanoacrylates) of the new generation adhesives which
polymerize by an exothermic reaction when they come
in contact with moisture, leading to a strong & flexible
bond (8,9). It is indicated in passively approximated
wound edges following surgical incisions and
thoroughly cleansed trauma-induced lacerations.(10)
The antimicrobial property of cyanoacrylate-based
tissue adhesives has been demonstrated in several
fields of medicine such as Ophthalmology (7,11,12),
Dermatology (8,13) and Orthopedics (14). The
adhesive acts as an effective barrier to microbial
penetration by Gram-positive and Gram-negative
organisms (15) Clinical studies have demonstrated
reduced infection rates associated with it’s use (15)
In periodontal surgical practice, the adhesive is
applied to flap margins in non-polymerized form,
which then polymerizes. Polymerization may occur by
anionic or zwitter-ionic interactions by hydroxide or
amine groups presented in the body, ultimately
resulting in strong chains holding the two tissue
surfaces together (16). In the current research
methodology polymerized form was tested for the
antimicrobial efficacy. Cyanoacrylate polymer
decomposed
to
produce
cyanoacetate
and
formaldehyde which diffused out producing inhibition
halos even in a polymerized state. This research
methodology was in accordance with the investigations
carried out by Chen WL et al. and Romero IL et al
(7,17)
In accordance with the results of the present study,
the authors established that cyanoacrylate-based tissue
Kaderi et al.

adhesive formulations possessed potent antibacterial
activity against all the microorganisms tested. The
antibacterial efficacy of the two formulations was
equivalent (table 1). Amongst the microorganisms,
cyanoacrylates showed greater inhibition of Grampositive bacteria over gram-negative bacteria. This
property can be attributed to the strong electronegative
charge on the cyanoacrylate monomer that reacts with
the positively charged carbohydrate capsule of Grampositive organisms (18).
Antibacterial efficacy can be due to either
bacteriostatic or bactericidal effects. The formulations
showed bactericidal activity against all the organisms
tested, except L.amylovorus. This shows that the
antibacterial efficacy of cyanoacrylates against
L.amylovorus is predominantly bacteriostatic. Also,
both formulations of cyanoacrylates showed maximum
bactericidal activity against P.gingivalis followed by
S.aureus & T.forsythia. Authors suggested that the
bactericidal activity could be attributed to the
susceptibility of these microorganisms to degradation
products such as cyanoacetate and formaldehyde.
Amongst the formulations, bactericidal activity of AC
was found to be more potent than B+OC as depicted
from graph 2. The higher degree of bactericidal activity
of AC could be related to it’s short polymer chain
length, which is also responsible for a higher rate of
degradation and release of toxic components to the
bacterial cells (17,19,20)
The present study demonstrated that cyanoacrylate
tissue adhesives are an appealing alternative to silk
sutures for the closure of oral wounds and surgically
dissected flap margins due to its antibacterial
properties. The limitations of the study include
inability to assess the MIC 90 (antimicrobial
concentration that inhibits growth of 90% of the
microorganisms) for these materials. This restriction is
JDMT, Volume 6, Number 4, December 2017
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due to the fact that it is not possible to use different
concentrations of cyanoacrylate adhesives as they
polymerize when in contact with water. Moreover,
antibacterial properties of these materials should be
evaluated against other periodontal pathogens as well.
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ABSTRACT
We are not normally conscious of our teeth, although we realize that they enable us to enjoy our food
and to speak clearly, and that they make a contribution for better or for worse to our appearance.
Patients commonly seek treatment when an edentulous space
space is visible or when they have difficulty in
eating. There are however other indications for treatment which may lead the dentist to prescribe
dentures. Successful dental prosthesis should represent the lost tissues in approximately the same
amounts and in
in the same positions from which the tissues were lost. Although the provision of partial
denture may represent the completion of course of dental treatment, the planning of the prosthetic
restoration should commence with the patients first visit. There is, of course a great deal of
satisfaction to be gained from restoring a mouth in the ideal manner. However, the more patients who
have elaborate and time consuming programmes of treatment provided the fewer of the population
will receive care. Because of the limitations in dental manpower and the high cost involved the
treatment prescribed may often have to be a compromise. This however, should never result in one
losing sight of the essential principles of partial denture design which must always be upheld.
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INTRODUCTION
When someone loses all his teeth (becomes edentulous), he
also loses some of the ability to perform certain activities eating, speaking, facial expression - and his appearance is
impaired. His appearance is impaired not only by the loss of
the teeth themselves
selves but also because of the loss of support for
the facial tissues lying over them. When the teeth are lost,
some of the bone supporting them resorbs. The artificial
substitutes must not only replace the lost teeth and lost
supporting bone and soft tissue,
ue, but also restore the impaired
functions and appearance. Many workers have emphasized the
importance of this but we must admit that when treating an
edentulous patient who has no pre-extraction
extraction records the
dentist makes an informed guess of what teeth should
s
be
selected, where they should be placed and how much denture
base is necessary to replace the lost alveolar tissues and restore
the facial contour. The success of the denture is likely to be
related to the accuracy of his guess work which in turn will
wi
depend on his skill, artistry and experience. There are of course
many observations of proportion and rules of thumb to direct
the dentist’s judgment on these matters but the edentulous
*Corresponding author: Dr. Prashant A. Karni,
Department of Prosthodontics, KLE University’s, KLE VK Institute
of Dental Sciences, Belgaum-590010,
590010, Karnataka, India.

mouth provides few positive features from which valid
measurements can be made. New treatment modalities,
materials and techniques have expanded both the dental
literature and the prosthodontic treatment alternatives available
to dentist and their patients. At development of new
prosthodontic treatment procedures and materials combined
with the explosion in the volume of dental literature and the
limited
ed scientific basis for certain forms of traditional
prosthodontic treatment have vastly complicated the
prosthodontic treatment planning. In this dynamic dental
environment evidence-based
based practice is emerging rapidly as
the scientific foundation for prost
prosthodontic treatment decisions.
The techniques and materials presented are based on review of
dental literature, as well as fundamental clinical principles for
evidence-based
based practice in an effort to help the dentist provides
quality patient care involving rremovable prosthodontics. The
aim this present review of literature is to provide quality of life
with the removable prosthesis and patient satisfaction.
Tooth loss and quality of life
Extension of people's life span and enhancement of their
quality of life (QOL) are the main goals in medicine. Since
dental care for the elderly is becoming prevalent, it is
important to know whether tooth loss, general health, and
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dental treatment have an impact on the individual's QOL.
Recently, it has become clear that oral health in older people is
an integral part of general health that contributes to, and is
influenced by, health-related QOL at the biologic, psychologic,
and social levels. Increasingly, QOL assessment is regarded as
an essential component for assessing health care outcomes,
including outcomes for public health programs. Since general
health is related to oral health and general health is related to
QOL, tooth loss could have an impact on quality of life. The
context of increasing life spans and evidence from various
national dental health surveys in industrialized countries
indicate that the proportion of edentulous people will continue
to decline and that more people will retain more teeth into old
age. Projections based on data from such surveys suggest a
decline in tooth loss but an increased need for management of
partial edentulisrn in patients with compromised oral or
general health status. This trend of age-related increased tooth
retention suggests that partially edentulous cohorts will be
older than before and probably less disposed than younger
people to such treatment with extensive tooth- or implantsupported fixed partial dentures. Consequently, socioeconomic
factors and population trends suggest increased future
treatment needs with different partial prostheses. The present
review is based on the hypothesis that the decision to prescribe
a removable partial denture (RPD) is mainly based on a
subjective mix of professional, functional, cultural, and
economic considerations rather than on compelling scientific
evidence. Therefore, the authors sought to identify evidencebased indications for RPDs.
Quality of life and patient satisfaction
A significant proportion of prescribed RPDs are not used. In
this context, it must be clearly recognized that practical
problems with RPDs (food retention, pressure spots, etc) are
common and may be the reason so many patients stop wearing
their RPDs. Patient satisfaction increases when the RPD adds a
significant number of occlusal units to the dentition. However,
the improved perceived function gained by an RPD replacing
only a few teeth does not compensate for the discomfort of
wearing the RPD. There is a reported superiority of FPDs with
respect to patient satisfaction, but this does not in all aspects
clearly favour FPDs over RPDs.
Aim of removable prosthodontic treatment
Successful dental prosthesis should represent the lost tissues in
approximately the same amounts and in the same positions
from which the tissues were lost. Many workers have
emphasized the importance of this but we must admit that
when treating an edentulous patient who has no pre-extraction
records the dentist makes an informed guess of what teeth
should be selected, where they should be placed and how much
denture base is necessary to replace the lost alveolar tissues
and restore the facial contour. The success of the denture is
likely to be related to the accuracy of his guess work which in
turn will depend on his skill, artistry and experience. There are
of course many observations of proportion and rules of thumb
to direct the dentist’s judgment on these matters but the
edentulous mouth provides few positive features from which
valid measurements can be made. As we believe that
successful complete denture should replace the lost tissues we
prefer to think of the denture space as ‘that space in the mouth
which was formerly occupied by the teeth and the supporting
tissues which have since been lost’. Dentures which fill the

denture space are adequately retained and are in balance with
the oral musculature these are two of the four essentials for the
efficient functioning of the complete denture. These four
essentials are support, retention, muscle balance, occlusal
balance.
Current practice in the management of partial tooth loss
involves consideration of various types of prostheses. Each
type of prosthesis requires use of various remaining teeth
and/or tissues, and consequently demands appropriate
application of knowledge and critical thinking to ensure the
best possible outcome given the patient needs and desires.
Objectives of removable prosthodontic treatment
(1) The elimination of oral disease to the greatest extent
possible.
(2) The preservation of the health and relationships of the
teeth and the health of oral and paraoral structures,
which will enhance the removable partial denture
design.
(3) The restoration of oral functions that are comfortable,
esthetically pleasing, and do not interfere with the
patient's speech.
It is critically important to emphasize that the preservation of
health requires proper maintenance of removable partial
dentures. To provide a perspective for understanding the
impact of removable partial denture Prosthodontics, a review
of tooth loss and its sequelae, functional restoration with
prostheses, and prosthesis use and outcomes is in order.
Sequelae of edentulism
When individuals lose some of their teeth, the remaining teeth
and periodontium, muscles, ligaments and temporomandibular
joints may also be affected. This in turn may create functional
problems. The consequences of partial loss of the natural
dentition are numerous and varied and include (Zarb, 1980);
1.
2.
3.
4.
5.
6.
7.
8.

Esthetic alteration
Decrease in masticatory efficiency
Tipping , migration and rotation of remaining dentition
Extrusion of teeth and residual ridges
Loss of support for the teeth
Deviation of the mandible
Teeth depression and attrition
Loss of vertical occlusal dimension and shortening of
the morphologic face height
9. TMJ dysfunction
10. Loss of alveolar bone and reduction of the residual
ridges.
Removable prosthesis
A Removable partial denture is a prosthesis that replaces
some teeth in a partially dentate arch, and can be removed
from the mouth and replaced at will. An RPD as its name
implies is a prosthodontic restoration that supplies teeth and
associated structures to a partially edentulous arch and can be
removed and inserted by patient. In general, an RPD is made
from a combination of several common dental materials. The
basic substructure or framework for an RPD is fabricated from
one of several commercially available dental alloys such as
gold, aluminum or the more popular chromium-cobalt alloy.
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To this underlying RPD framework are attached the supplied
replacement teeth, usually fabricated from acrylic resins,
dental porcelain or combination of acrylic resin and dental
gold alloy. The replacement denture teeth are affixed either
chemically to the RPD framework by means of acrylic resin or
dental cement. Great majority of patients are satisfied with
their RPDs (Burns et al., 1995). However, even if the RPDs are
constructed according to all accepted criteria, some patients
will still be dissatisfied (Burns et al., 1995). Satisfaction with
RPDs seems to have a multicausal character (Van Waas, 1984,
1990; Watson et al., 1986; Van Waas et al., 1994). In addition
to the patient’s satisfaction, the patient’s attitude towards a
RPD prior to receiving one appears to play an important role.
Those who thought negatively were more often dissatisfied
(Vervoorn, Duinkerke & Luteijn, 1988, 1991). However, very
important factors are the influence of the patient’s personality,
the patient’s attitude towards a RPD and the patient’s
motivation for wearing it (Merelie & Heyman, 1992). For
some patients, the satisfaction with his or her RPDs relates
primarily to the comfort and ability to masticate (Kay, 1993).
The aesthetics and retention also seem to be important
(Hakestam et al., 1997). According to Frank et al. 1998 &
2000, the dissatisfaction related to the RPDs was higher in
those patients who have had no prior experience with them, in
those patients who had been wearing opposing RPDs, in the
patients younger than the age of 60, and in the patients in poor
health. The most common reasons for the patient’s
dissatisfaction with RPDs are the condition, the number and
the alignment of the abutment teeth, the gingival, the
periodontal and the mucous tissues health, the type of
construction and the denture support, the material and the
denture base shape (type of major connectors) (Zarb &
MacKay, 1980a,b; Vigild, 1987; Weinstein, Schuchman &
Lieberman, 1988; Cowan et al., 1991 Libby et al., 1997;
Jokovic & Locker, 1997; Reifel, Rana & Marcus, 1997; Steele
et al., 1997; Windchy & Morris, 1998; Elias & Sheiham,
1999).
The success of the RPD treatment, however, is often judged
differently by dentists and patients (Elias & Sheiham, 1999).
The dentists consider the RPDs to be successful when they
meet certain technical standards, whereas the patients evaluate
them from the viewpoint of their personal satisfaction (Elias &
Sheiham, 1998). The knowledge about the patients’ use of a
RPD would be helpful to both the dentists and the patients, as
they make their decisions about a prosthodontic treatment. The
studies have been done to assess the patients’ satisfaction with
their RPDs in general, as well as to assess their satisfaction
with the retention, speech, aesthetics, chewing and the comfort
of wearing the RPDs and also assessment was done to check
the influence of various factors, such as socio-economic
factors, classification, construction, material, denture base
shape, denture support and the number of missing teeth on the
level of the patient’s satisfaction.
Benefits of RPDs
The potential benefits of RPDs which will be considered are
the following.
 Esthetics
 Phonetics: The loss of maxillary anterior teeth may
prevent the clear reproduction of certain sounds,
particularly the ‘F’ and ‘V’ which are made by the
lower lip contacting the edges of the maxillary incisors.

The replacement of missing maxillary anterior teeth
will make a significant contribution to the quality of
speech.
 Mastication: With modern foods and methods of
preparation it is unlikely that a patient will suffer from
malnutrition even though a large number of teeth are
missing. However, the gaps that arise through the loss
of posterior teeth reduce the efficiency of mastication:
the bolus of food is allowed to slip into the edentulous
areas and thus escape the crushing and shearing action
of the remaining teeth. An RPD will prevent this escape
of the bolus and thus contribute to efficient mastication.
 Maintaining the health of the masticatory system:
Preventing undesirable tooth movement: When teeth are
lost from a dental arch the teeth adjacent to the edentulous
space may tilt and move into that space. This drifting of
teeth opens up further spaces which increase the
opportunity for food impaction and plaque formation,
encouraging inflammation of the periodontal tissues and
decalcification of the proximal surfaces of the teeth.
Inevitably, the longer such spaces remain unrestored, the
greater the chance of tooth movement. When teeth are lost
from an opposing arch over-eruption may occur with
similar deleterious effects on the oral health. However, if
tooth movement has not occurred in spite of the teeth being
lost some years previously, it can be assumed that it is not
going to occur subsequently. The long-term absence of
antagonists has resulted in over-eruption of maxillary and
mandibular teeth. The teeth are virtually contacting the
opposing edentulous ridges creating major problems if
RPDs have to be provided.
Improving distribution of occlusal load: The loss of a large
number of teeth puts an increasing functional burden on the
remaining teeth. In this example there is existing
periodontal disease. The increased functional load has
hastened the destruction of the periodontal attachments of
the maxillary anterior teeth, which have become
increasingly mobile and have drifted labially. If the
periodontal attachments of the remaining teeth are healthy,
the increased load may result in excessive tooth wear or
may cause damage to existing restorations. The restoration
of gross loss of tooth substance, as in this example, is likely
to involve complex and prolonged treatment.
 Maxillofacial defects.
 Preparation for complete dentures: The treatment of
patients who are expected to retain their remaining
natural teeth for a considerable number of years, thus
allowing the RPD to be regarded as a long-term
restoration. But we should remember those patients
whose remaining teeth carry a relatively poor prognosis
and for whom, in due course, complete dentures are
inevitable. If simple acrylic RPDs are provided, the
patient is able to serve a prosthetic ‘apprenticeship’
with appliances which receive some stability from the
few remaining teeth. In the fullness of time these
transitional dentures become more extensive as further
teeth are extracted and the patient is gradually eased
into the totally artificial dentition. This form of
transitional treatment can be of considerable benefit,
especially for the elderly patient.
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Rationale for removable partial dentures
As stated by Dr M. M. DeVan, the primary purpose of
removable partial denture therapy must always be “the
preservation of that which remains, and not the meticulous
replacement of that which has been lost”. After it has been
determined that this purpose can be satisfied, one should
consider the additional purposes of removable partial denture
therapy: maintaining or improving phonetics, establishing or
increasing masticatory efficiency, stabilizing dental
relationships, and developing the required esthetics. If, on the
other hand, it is determined that the health of all or part of the
remaining oral structures will be compromised, alternative
forms of treatment must be considered. For too many years,
removable partial dentures were considered stepping stones on
the road to complete dentures. With the materials, equipment,
and techniques currently available, this type of thinking must
be relegated to the past. Removable partial denture therapy is
an acceptable form of treatment that provides an increased
spectrum of restorative options.
Conditions which militate for the removable Partail
denture
In general, the removable partial denture is prescribed when
the fixed type of prosthesis cannot be employed or when the
attributes of the removable partial are considered advantageous
in a particular set of circumstances. Advantages of the
removable partial denture are:
1. The fewer number of appointments needed
2. The lessened amount of intraoral instrumentation
required
3. The lower cost
4. The fact that it is possible for the patient to maintain a
very high order of oral hygiene
The Distal Extension Base
Although a small pontic is sometimes cantilevered distally
from the crown of terminal abutment tooth most edentulous
spaces not bounded at both ends by teeth suitable as fixed
partial denture abutments are best restored by a removable
prosthesis.
Long Span or Less than Ideal Abutments
When the edentulous span is so long that Ante’s rule cannot be
satisfied the removable partial denture should be prescribed.
For example a span from third molar to cuspid is too long for a
fixed prosthesis because it places too much buccolingual stress
on the abutment teeth. Generally, when the edentulous space
“turns the corner of the arch” the removable partial denture is
prosthesis of choice.
For Children and Adolescents

teeth involved receive support from the prosthesis as well as
from each other. The result is mutual sharing of stress which is
beneficial to all of the structures that play a role in supporting,
stabilizing or retaining the prosthesis. Hence the removable
partial denture may offer advantages over the fixed type of the
prosthesis when periodontally weakened teeth must be
stabilized by splinting. Splinting by fixed methods stabilizes
the teeth well in a mesiodistal direction, but is not nearly as
effective in stabilizing them buccolingually.
To Obturate a Palatal Cleft
When an opening in the palate communicates with the nasal
cavity it can best be closed by either the denture base or the
major connector of a removable partial denture. This draws
attention to the fact that when there are natural teeth remaining
in the mouth with a palatal cleft they should be salvaged if at
all possible, because they can make an invaluable contribution
to the support, stability and retention of a prosthesis. The
prosthesis retained by the clasps is far superior to the complete
denture because of the difficulty in obtaining adequate
retention and stability with the latter. By any reckoning natural
teeth are the finest retentive aids that a cleft palate patient can
possess and they should be retained for as long as it is possible
to do so.
To Restore Facial Contour
A removable prosthesis can be used to provide a bulk of
acrylic resin in order to compensate for bone loss which has
occurred as a result of an accident or from excessive
resorption. Such a requirement is encountered most frequently
in the anterior part of the mouth where a bulk of acrylic resin is
needed so that the anterior prosthetic teeth can be brought out
labially to align them better with the remaining natural teeth.
In addition the flange provides needed support for the lips so
that it can drape naturally over the replacement teeth thus
restoring a pleasantly natural appearance.
As a Transitional prosthesis
A removable partial denture may be best for the patient who
because of age or systemic illness does not possess the
physical stamina to undergo the replacement or the oral
surgery needed for complete dentures. Similarly, the
removable partial denture may provide a solution for the
individual who, for psychological reasons, cannot face with
equanimity the loss of the rest of his natural teeth even though
it might be the treatment of choice from a clinical standpoint.
A partial denture may enable such an individual to make the
transition to complete edentulousness with a minimum of
psychic trauma.
Shortened Life Expectancy

The removable partial denture is often the prosthesis of choice
for the youthful patient whose pulp chambers are typically
large hence unusually vulnerable to injury from
instrumentation.

The removable partial denture may be the most suitable
prosthetic service for the patient whose normal expectancy has
been drastically curtailed because of a systemic illness such as
leukemia. The overriding objective in such an instance is to
provide the patient with a prosthesis with which he can eat and
function comfortably in the present and immediate future.

For Cross Arch Bracing

Alteration of Vertical Dimension

When the two side of a removable partial prosthesis are
connected across the midline with rigid connector all of the

When an increase in the vertical dimension of occlusion is
contemplated as a part of the overall treatment, the removable
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partial denture may play an important role in determining the
exact amount of vertical opening that the patient requires. It is
usually advisable to accomplish an alteration in the vertical
dimension in not less than two steps. A temporary removable
prosthesis is first made in which the vertical dimension is
increased a tentative amount and then the patient is closely
observed for signs or symptoms of either over or under
closure. If the increased opening proves to be a satisfactory
amount, a more permanent type of prosthesis, fixed or
removable may be constructed at a later date.
Unblemished Abutments
The patient with a caries free mouth may strenuously object to
the mutilation of unblemished teeth for the sole purpose of
serving as abutments for a fixed prosthesis. The removable
partial denture may be the preferred treatment under the
circumstances.
The Diabetic Patient
The diabetic patient, even though controlled by diet and drugs
may experience an immoderate amount of difficulty in wearing
any oral prosthesis with comfort. This is due in large measure
to the increased susceptibility of the mucosa to traumatic
injury, and its propensity for delayed healing. Such a patient
will probably fare better with a prosthesis that is least partially
stabilized and supported by natural teeth than with a complete
denture.
The Extreme Atrophic Residual Ridge
The patient with an extremely atrophic residual mandibular
ridge may fare better with as few as two natural teeth to
stabilize, retain, and help support a removable partial denture,
than he would with a complete denture. If the teeth are healthy
and reasonably stable their use as abutments should be
considered, even on a pro tem basis, in preference to
extraction, because a complete denture will in all probability
be more difficult for the patient to wear comfortably.
The Patient with a Previous Unsatisfactory Prosthetic
Experience
The patient who has had an unsuccessful experience with a
removable partial denture may have acquired a strong aversion
to this type of prosthesis and may insist that the remaining
natural teeth be extracted and a complete denture inserted. If
this course of action is clearly not in his best interests an effort
should be made to ascertain the reason for the dissatisfaction
with the rejected prosthesis.
Conclusion
The RPD is associated with an increased risk of caries and, to a
lesser extent, periodontal disease, especially in the long term
and in patients with poor oral health maintenance. Prophylactic
oral health treatment with an RPD is questionable. The
presence of sound abutment teeth in a well-maintained mouth
strengthens the indication for a RPD. If provision of a
conventional FPD is not possible because of extensive loss of
teeth and implant treatment is not realistic, the clasp-retained
RPD is a valid alternative. The application of optimal
biologically related design principles may reduce RPD-related
risks. The risk of low patient acceptance of an RPD must be

considered. Economic considerations are strong indications for
RPD treatment.
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ABSTRACT

Article History:

Cloude Levi Strauss and Winfred Phillips said that, “You have to be able to fabricate things, you have
to be able to analyze things, and you have to be able to handle things smaller than ever imagined in
ways not done before”. Many researchers believed that in future, scientific devices that are dwarfed by
dust mites may
ma one day be capable of grand biomedical miracles. The word ‘Nano’ is derived from the
Greek word for “dwarf”. Today, the revolutionary development of nanotechnology has become the
most highly energized discipline in science and technology. Nanotechnology is extremely diverse and
multidisciplinary field, ranging from novel extensions of conventional physics to completely new
approaches based upon molecular self assembly to developing new materials and machines with
nanoscale dimensions. The growing interest in the future of dental application of nanotechnology
leads to emergence of “Nanodentistry” which involves the maintenance of oral health by the use of
nanomaterials, biotechnology and dental nanorobotics. The recent developments, particularly of
nanoparticles and nanotubes, the materials developed from such as the hollow nanospheres, core shell
nanoparticles
structures, nanocomposites, nanoporous materials, and nanomembranes will play a growing role in
materials development for the dental fraternity. This paper is an attempt
attempt to give an over view about the
nanomaterials and nanotechnology and its applications in the field of Prosthodontics.
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INTRODUCTION
Man has been trying to study the natures smaller scale
technology and has been progressively investigating smaller
and smaller level of nature’s creation. The first use of the
concept ‘nano-technology'
technology' was by a Physicist Richard
Feynman on 29th December, 1959. Nanotechnology is the
science and technology
chnology of precisely manipulating the structure
of matter at the molecular level. Nanotechnology can be
defined as the science and engineering involved in the design,
synthesis, characterization, and application of materials and
devices whose smallest functional
ctional organization in at least one
dimensions on the nanometer scale or one billionth of a meter
(Freitas, 2005). Growing interest in the future medical
applications of nanotechnology is leading to the emergence
of a new field called nanomedicine - the science and
technology of diagnosing, treating and preventing disease
and traumatic injury, of relieving pain and of preserving and
improving human health using nanoscale-structured
nanoscale
materials, biotechnology and genetic engineering
and eventually
ntually complex molecular machine systems and
*Corresponding author: Dr. Prashant A. Karni,
Department of Prosthodontics, KLE University’s, KLE VK Institute of
Dental Sciences, Belgaum-590010, Karnataka

nanorobots. Similarly, the application of the principles of
nanotechnology in the field of dentistry has led to the
conceptual development of "nanodentistry". It is foreseen as
a means of making possible the maintenance of near
near-perfect
oral health through the use of nanomaterials, biotechnology
including
ing tissue engineering and nanorobotics. In dentistry,
potential applications of nanotechnology were discussed by
KE Drexler and EM Reifman. Nanotechnology can be applied
to various fields of dentistry such as local anesthesia,
hypersensitivity, implants, dentrifices, orthodontic treatment,
nanocomposites, impression materials, nanoneedles and bone
replacement materials.
Need for nanotechnology in dentistry
"NANO" is a buzz word for a reason. By the close of the 20th
Century, large-scale
scale industrial operat
operations were run by
computers and robots, far exceeding imaginations of 19th
Century science fiction writers. This century will see the
miniaturization and increased capacity of many things made
with materials. Material scientists are challenged to control an
and
build nanostructures to test, discover and utilize the potential
which exists. Materials reduced to the nanoscale can suddenly
show very different properties compared to what they exhibit

50007

Dr. Prashant A. Karni et al. “Nanotechnology” - The new era of prosthodontics

on a nanoscale, enabling unique applications. For instance,
opaque substances become transparent (copper); inert materials
become catalysts (platinum); stable materials turn combustible
(aluminum); solids turn into liquids at room temperature
(gold); insulators become conductors (silicon). Materials such
as gold, which are chemically inert at normal scales, can serve
as a potent chemical catalyst at nanoscale. Much of the
fascination with nanotechnology stems from these unique
quanta and surface phenomena that matter exhibits at the
nanoscale. It is this desirable alteration in the physico-chemical
properties of a bulk material when reduced to a nanoscale that
highlights the importance of applied nanotechnology in various
fields including dentistry. Like other branches of dentistry,
restorative dentistry including prosthodontics and implant
dentistry has made remarkable progress with respect to
nanotechnology. In prosthodontics, various types
of
nanomaterials are added to improve the properties of
commonly used materials like resin denture base material,
ceramics,
polyvinyl
siloxane
impression material,
maxillofacial materials, luting cements, etc. Research on
addition of nanoparticles in this regard will promote the
usage of such materials with greater efficiency and
durability will definitely be of great advantage to dentists and
patients undergoing prosthodontic treatment
Nanoparticles in resins in Polymethyl methacrylate
(PMMA)
Nanoparticles are added to polymethyl methacrylate as
antimicrobial agents to increase the viscoelastic property of
resins. Epidemiological studies report that approximately 70%
of removable denture wearers suffer from denture stomatitis.
Candida albicans adhesion and biofilm formation are
regarded as essential prerequisites for denture stomatitis.
Oral pathological condition like denture stomatitis is mainly
caused by adherence of biofilm onto the denture base.
Incorporation of nanoparticles into the denture base
materials is mainly in the form of silver and platinum
nanoparticles as an effective antimicrobial agent. Some
researchers showed that the addition of metal nanoparticles
such as TiO2, Fe2O3, and silver to PMMA materials could
increase the surface hydrophobicity to reduce bimolecular
adherence (Freitas, 2005; Acosta-Torres et al., 2012; Monteiro
et al., 2012). The study was conducted to evaluate the effect of
denture base resin containing silver nanoparticles (nano-silver)
on Candida albicans adhesion and biofilm formation. The
results showed that bioactivity and biomass of C. albicans
biofilm successively decreased with increasing nano-silver
solution concentration. Denture base resin containing nanosilver had no effect on adhesion at low concentrations, but
it exhibited anti-adhesion activity at a high concentration
(5%). For 72 h biofilm formed on the resin specimens, the
thickness and live/dead cell ratio were successively reduced
with increasing nano-silver concentrations. Nano-silver had
antifungal activity and inhibited C. albicans biofilm formation.
Antifungal activity and an inhibitory effect on adhesion and
biofilm formation by denture base resin containing nanosilver were discovered, especially at a higher concentration
(Li et al., 2016). The study evaluated a denture base resin
containing
silver
colloidal nanoparticles
through
morphological analysis to check the distribution and
dispersion of the particles in the polymer and by testing the
silver release in deionized water at different time periods. The
results showed silver particles were not detected in deionized
water regardless of the silver nanoparticles added to the

resin and of the storage period. Micrographs showed that
with lower concentrations, the distribution of silver
nanoparticles was reduced, whereas their dispersion was
improved in the polymer. Moreover, after 120 days of
storage, nanoparticles were mainly located on the surface of
the nanocomposite specimens. This study concluded that,
incorporation of silver nanoparticles in the acrylic resin was
evidenced. Moreover, silver was not detected by the
detection limit of the atomic absorption spectrophotometer
used in this study even after 120 days of storage in deionized
water. Silver nanoparticles are incorporated in the PMMA
denture resin to attain an effective antimicrobial material to
help control common infections involving oral mucosal tissues
in complete denture wearers (Monteiro et al., 2012).
A study was done to evaluate the antimicrobial property of a
denture base as characterized by the synthesis of a modified
PMMA denture acrylic loading platinum nanoparticles (PtN).
The results of this study showed PtN was successfully
loaded and uniformly immobilized into PMMA denture
acrylic with a proper thermal stability and similar surface
morphology as compared to control. PtNC expressed
significant bacterial anti-adherent effect rather than
bactericidal effect above 50 mg/L PtN loaded when
compared to pristine PMMA (P=.01) with no or extremely
small amounts of Pt ion eluted. This is the first report on the
synthesis and its antibacterial activity of Pt-PMMA
nanocomposite. PMMA denture acrylic loading PtN could
be a possible intrinsic antimicrobial denture material with
proper mechanical characteristics, meeting those specified
for denture bases. For clinical application, future studies
including biocompatibility, color stability and warranting the
long-term effect were still required (Nam, 2014).
Improvements in the viscoelastic properties of denture base
materials were noted. Hamada Zaki Mahross et al
investigated the effect of silver nanoparticles (AgNPs)
incorporation on viscoelastic properties of acrylic resin
denture base material. The results showed that AgNPs
incorporation within the acrylic denture base material can
improve
its
viscoelastic
properties
(Symposium:
Nanotechnology in dentistry, 2015). Other nanoparticles such
as ZrO2, TiO2, and carbon nanotubes (CNT) have been
used to improve the performance of PMMA, and the
results
showed
that
desired mechanical
property
enhancement can be achieved in those composites with
small amounts of nanoparticles (Mahross and Baroudi, 2015;
Hua et al., 2013; Mohammed and Mudhaffar, 2012; Hong et
al., 2003).
Nanoceramics
At present, ceramic dental crown is mainly including alumina
ceramic and zirconia ceramic. Traditional ceramics are made of
clay and other natural occurring materials, while modern hightech ceramics use silicon carbide, alumina, and zirconia. The
development of ceramic crown experienced long essence of
ceramic materials: hydroxyapatite (HA) ceramic, glass
ceramic, alumina ceramic, and zirconia ceramic. Alumina
ceramics have good aesthetics, high gloss, chemical
stability,
wear
resistance,
high
hardness, good
biocompatibility, no allergies and no effect on the MRI, but
the biggest drawback is crisp, and it is likely to porcelain
crack (Cooper et al., 2002). Nanoceramic refers to the ceramic
material with nanoscale dimensions in the microstructures
phase. Compared with the conventional ceramics,
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nanoceramics have a unique property, which makes it become
the hot topic in the study of material science. Firstly,
nanoceramics have superplasticity. Ceramic is essentially a
kind of brittle material, however, nanoceramic shows good
toughness and ductility. As the arrangement of atoms in
nanoceramics interface is quite confusing, the atoms are very
easy to migrate under the conditions of force deformation.
Secondly, compared
to the conventional ceramics,
nanoceramic has the superior mechanical properties, such
as strength and hardness increasing significantly. The hardness
and strength of many nanoceramics are four to five times
higher than those of the traditional materials. Most importantly,
toughness of nanoceramics is much higher than that of
traditional ceramics. At room temperature, nano-TiO2 ceramic
exhibits very high toughness. When compressed to 1/4 of
the original length, it was still intact without being broken
(Akova et al., 2008). Glass ceramics based on lithium
disilicate with lack of mechanical properties are commonly
used in dental veneers and crowns. Due to insufficient
mechanical properties of glass ceramics, failure in clinical
cases has been often reported. To improve mechanical
properties of glass ceramics based on lithium disilicate,
researcher used a sol-gel method to produce glass ceramics
in the zirconia-silica system with nanosized grains, which was
found to be translucent, with a transmittance of over 70%,
and possessed excellent corrosion resistance. It also presented
somewhat lower elastic Modulus but higher hardness than the
conventional lithium disilicate (Raj and Mumjitha, 2014).
Nanoparticles in Impression materials
Improved physical properties of polyvinylsiloxane impression
materials were done by addition of nano-sized fumed silica.
The study was carried out in which polyvinylsiloxanes (PVS)
were used as dental impression materials, formulated with the
variation of loading combination of six types of fillers
including nano-sized fumed silica. The fillers were blended
with three types of silicone polymers together with crosslinker and inhibitor in base paste and with plasticizer and
platinum catalyst in catalyst paste. By replacing parts of
crystalline quartz with other fillers, the setting time
became much faster. The test group in which quarter of quartz
was replaced with fumed silica showed the most ideal working
and setting time for clinical use. There was a negative
correlation between pH and setting time (p < 0.05). Combining
the fumed silica was effective in increasing the viscosity,
tensile strength and maximum% strain. Combining the
diatomaceous earth reduced the setting time and maximum%
strain, and dramatically increased the viscosity and tensile
strength. The best modulation of physical properties of PVS
material was possible by combining fillers during the
formulation (Persson et al., 2012).
Nanotechnology in maxillofacial prosthodontics
The study conducted to evaluate the effect of chemical
disinfection and accelerated ageing on the dimensional
stability and detail reproduction of a facial silicone (Silastic
MDX 4-4210) with different types of nanoparticle. Chemical
disinfection accelerated ageing affected the dimensional
stability of the facial silicone with statistically significant
results. Thesilicone’s detail reproduction was not affected
by these two factors regardless of nanoparticle type,
disinfection and accelerated ageing (Choi et al., 2011).

Nanoparticles in hybrid resin luting cements
A study investigated the influence of nanoparticle loading level
on properties of experimental hybrid resin luting agents.
Incorporation of nanoparticles was associated with observation
of clusters in the SEM analysis. The clusters were more
frequent for higher nanoparticle loadings. It was concluded that
modest incorporation of nanoparticles may improve the
properties of resin luting materials. Nanofiller mass fractions
above 2.5% should however be avoided because they may be
detrimental to the properties of the resin luting agents
(Pesqueira et al., 2012).
Conclusion
In this article, the latest research progress on the applications
of
nanometals, nanoceramic,
nanoresin
and
other
nanomaterials in prosthodontics was reviewed, which
clearly shows that materials used in prosthodontics can be
significantly improved after their scales were reduced from
micron-size into nanosize by nanotechnology and that the
performances of composites can also be enhanced by
adding appropriate nanomaterials. This review article could
provide some valuable information for the future scientific and
technological innovations in the related field. Future
development of prosthodontics technology has
been
recognized to be dependent on the progress of materials
science. Nanomaterials have been playing a significant role in
basic scientific innovation and clinical technological changes
of prosthodontics.
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ABSTRACT

Article History:

Statement of problem: Recasting procedure could affect the cytotoxicity of dental alloys because
remaining alloy from initial castings is reused commonly with addition of new alloy.
Purpose: To evaluate the effect of recasting of cobalt chromium alloys on gingival fibroblast
cytotoxicity.
totoxicity.
Materials and Methods: Disk-shaped
shaped specimens (1 × 2 mm, n=40) of cobalt chromium alloys were
prepared with 100% new alloy and 50%, 30%, and 15% once recast alloy. 10 specimens from each
group were conditioned in 0.5ml of saline (0.9% NaCl) containing 3% bovine serum albumin(BSA)
albumin(BSA).
Cytotoxic effects were assessed on human gingival fibroblast with (MTT) colorimetric assay a 33-(4.5dimethylthiazol
dimethylthiazol-2-yl)-2.5-diphenyl
diphenyl tetrazolium bromide and neutral red uptake (NRU) assay test.
Collected data was statistically analysed with one way ANO
ANOVA and Tukey’s HSD multiple
comparison test for each group and the effect of repeated casting of base metal alloys on gingival
fibroblast cytotoxicity was evaluated.
Results: Effects of alloy type on MTT activity and NRU assay depend on the amount of recas
recasted
alloy addition (P<.001)
( <.001) indicating amount of recast alloy affected the cellular activity of HGF by 11way ANOVA. Post hoc multiple comparison tests were performed to determine how casting
procedures affect MTT activity NRU assay of HGF cells. Tukey’s HSD test revealed that the mean
MTT activity and NRU assay was significantly different for each casting procedure group ((P<.001).
Post hoc comparisons of the 4 casting procedures also indicated that each increase in surplus alloy
amount in the alloy.
Conclusions:
clusions: Recasting of cobalt chromium alloys increased cytotoxicity and decreased cell viability
of human gingival fibroblasts.
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INTRODUCTION
During the human lifespan, teeth might become severely
impaired by carious infection, ruptured by trauma, or lost
because of extraction as a consequence of different dental
diseases. A cast-metal
metal alloy is one of the materials of choice to
substitute lost tooth/teeth or crown for gravely damaged tooth.
It can be used alone or in conjunction with dental ceramics
when aesthetics is of prime concern. An ideal dental alloy to be
used in oral cavity should be easy to melt, cast, braze, and
polish. Other essential features are nominal shrinkage, high
resistance to wear, high strength, and high tarnish and
corrosion resistance. 1Additionally, material should be
biocompatible.2 Dental restorations are retained in the oral
surroundings directly in contact with the gingival tissue.3
Therefore, clinicians should select a non-hazardous
hazardous or the least
toxic metal alloys, Later on any release of elements from these
*Corresponding author: Supriya Shetye
Prosthodontics and Crown and Bridge, Private Dental Practioner

alloys can be a source to adverse tissue reactions, as shown by
various animal studies.4 Traditionally, precious metals and
their alloys have been considered as ideal restorative materials.
But, due to financial constraints, base metalalloys are broadly
used, restricting
stricting the regular use of precious alloys in practice.
Originally, base metal alloys were so low
low-priced that new
ingots were used for every new case, but the demand for them
has now lead to large increases in the rate, a point of economic
concern for commercial
mmercial dental laboratories.5 For such reasons
dental laboratories may combine formerly casted metal with
fresh ingots of alloy to further decrease the cost. Various
published articles of casting of reused dental alloys which
differ broadly. They range fr
from views that no new metal
should be added to recommendations that 50% new metal may
be combined with previously melted but tonsorsprues removed
from castings.6-8 Clinically local adverse tissue responses such
as enhanced gingivitis and periodontit is in direct contact of
dental casted alloys is believed to be associated to the
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consequence of metal cationsreleased in to the adjoining
tissue.9,10 Elements released from these alloys may
subsequently interfere with many biochemical and enzymatic
cellular reactions, resulting in cellnecrosis.11,12 Types of
elements that an alloy is composed of and their release into the
surrounding medium govern the cytotoxic effect of the alloy.1321
Indeed, cytotoxicity of dental alloys has been correlated with
anyalteration in their composition22; therefore, the relation
between composition of the dental casting alloy and its
cytotoxicity needs further investigations. Purpose of this study
was to evaluate and compare the effect of different proportions
of recasting of cobalt chromium alloys on gingival fibroblast
cytotoxicity. This study tested the null hypothesis that there is
no difference in the cytotoxicity of extract solution from
different recasting proportions of cobalt-chromium (Co-Cr) on
human gingival fibroblasts.

MATERIALS AND METHODS
Composition of the metal alloys used as indicated by
manufacturers are shown in Table I. Ten specimens from each
type of casting procedures (n=40) were prepared in the form of
disks 1 mm in diameter and 2mm in thickness..Ten iron disks
(1x2mm) were produced by the engineering workshop and
placed in a plastic tray. The silicone-based duplicating material
(Bego) was then poured over them into the tray and allowed to
set. After the silicone material had set, it was separated from
the tray, and the iron disks were removed from the silicone
material, leaving 10 spaces with the same size and shape as the
iron disks. These spaces were used as molds to produce the
wax pattern of the casting alloy specimens. Inlay wax (Bego)
was used to produce the wax pattern. Preparation of sprues,
investment, burnout, and castings were done according to the
manufacturer’s instructions. Co-Cr (Bego-Wironit) alloys were
cast with a conventional lost wax technique using phosphate
bonded investment (Bego). All processes of finishing and
polishing were carried out to simulate the preparation of the
cast-metal alloys for clinical cases. For each alloy type, four
different casting procedures were assessed according to the
percentage of new (as-received) and recast alloy. The four
compositions evaluated were (n=10):1) 100% new alloy group
(NA-100), all the casting alloy was used for the first time2)
85% once recast alloy combined with 15% new alloy (NA85).3) 70% once recast alloy combined with 30% new alloy
(NA-70)4) 50% once recast alloy group combined with 50%
new alloy (NA-50). Specimens were rinsed with distilled water
and sterilized (autoclaved at 134°C for 10 minutes).
Composition of alloys was stated as the weight percentage
(wt%) of elements in the alloy. For extract solution process,
the surface area of cylindrical specimens was determined by
using the diameter and height as measured with an electronic
digital caliper (), and a standard 0.63 cm2 of the surface area of
each prepared alloy specimen was exposed to the extraction
medium. Extract solution was 0.5 mL of saline (0.9% NaCl)
containing 3% bovine serum albumin (BSA) (Gibco Chemical
Co). Every sterilized specimen was positioned in a well in a
sterile 24-well polystyrenecell-culture tray (NEST Biotech
Co.ltd). Four trays, containing 10specimens were used for each
casting procedure type. Extraction solution was added to each
well and the specimens were conditioned in this solution at
37°C for168 hours in a 5%:95% CO2: air environment with
100% relative humidity. Amount of alloy surface area relative
to the volume of the solution was 1.26 cm2/mL, which is
within the range that the International Organization for
Standardization recommends for evaluating the cytotoxicity of

dental biomaterials in cell culture (suggested range 0.5-6.0
cm2/mL). At the end of a 168-hour conditioning period,
extract solutions were collected from the wells. As stated
below, a 100-μL volume of each extract was added to a well in
a cell-culture plate containing fibroblasts cultured from
gingival biopsies. Specimens of human gingiva were collected
with the informed consent and approval of the KLE VK I.D.S
from Department of Periodontology from a healthy patient
who underwent preprosthetic crown lengthening procedures. A
3 × 3 × 3 mm biopsy of marginal gingiva was taken from the
anterior buccal, mesial, and distal aspect of the teeth that were
being surgically treated. Teeth adjacent to the site of tissue
removal exhibited no periodontal or endodontic infection. The
patient had no restorative material adjacent to the
gingivectomy site, and no crowns or fixed prostheses in this
area. The biopsies obtained during surgery were placed in a 1.5
mL Eppendorf tube containing Dulbecco’s modified Eagle
medium (DMEM) (Gibco Chemical Co) augmented with 15%
fetal bovine serum 100 U/mL in penicillin G, 100 μg/mL
streptomycin, and 50 ng/mL amphotericin B (all materials
from Gibco Chemical Co), and were instantly transported to
the laboratory for the cell culture procedure. Gingival
specimen was transported to a tissue-culture dish and separated
into small pieces (approximately 1 ×1 × 1 mm). These explants
were then transferred to tissue-culture flasks, and culturing was
done in DMEM supplemented with 15% foetal bovine serum
(FBS)(Gibco Chemical Co), 100 U/mL penicillin G,100
μg/mL streptomycin, and 50 ng/mL amphotericin B. The
tissues were initially incubated in 75 cm2 flasks at 37°C in a
humidified 5%:95% CO2 air environment. When the cells
growing from the explants became confluent, they were treated
with 0.2% trypsin solution in phosphate-buffered saline
(Himedia laboratories Pvt ltd) and transferred to new tissueculture flasks for secondary culture. This procedure was done
every 5 days and the culture medium was renewed twice a
week. Cells were passaged 4 to 7 times.
Cytotoxicity was measured in terms of cellular viability as
concluded by mitochondrial enzyme activity of HGF cells.
Before testing supernatant from each flask was collected and
then centrifuged at 12,000 gm Cultured cells were pooled and
counted in a haemocytometer. Appropriate dilutions were
made with DMEM + 15% FBS, and the cells were plated out at
a density of 12,500 cells/cm2. Cells were transferred to two
96-well cell-culture platestray (NEST Biotech Co. ltd)and
incubated for 24 hours. To avoid problems with evaporation,
the outmost rows of wells on each plate were not used. Thirty
wells at the centre of the plates were used as test wells. Two
columns of each plate (24 wells) were used as control wells
(cells not exposed to extract).Six wells (1 column to the right
of the control wells on the right side) were used as blanks for
spectrophotometry analysis. After the 24-hour incubation
period, as noted above, 100 μL of each extract solution
obtained from each specimen (n=40) was added to a test well
in the culture plates. Plates were then incubated for another 72
hours. Effects of different extracts were assessed based on the
amount of mitochondrial activity after incubation.
In metabolically active cells, yellow tetrazolium salt (MTT) is
reduced to form purple for mazan crystals, which can be
dissolved by adding detergent. After dissolution, colour
quantification can be done spectrophotometrically. A linear
relationship between the number of cells and absorbance is
established for each cell type. This allows accurate,
straightforward quantification of changes in cell proliferation,
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which can be expressed as mitochondrial dehydrogenase
activity. For this study, instantly before use a
5-mg/mL solution of MTT(3-[4.5-dimethylthiazol-2yl]-2.5diphenyltetrazolium bromide) was prepared in warm
phosphate-buffered saline. A 20-μL aliquot of MTT solution
(Himedia laboratories Pvt ltd) was added to each test and
control well in the 2 plates. Plates were agitated for 10 minutes
on a plate shaker and were then incubated for another 4 hours
in a CO2incubator. All test and control wells in each plate were
then vacuum aspirated, and 200 μL of dimethylsulfoxide
(DMSO) (Fisher Scientific) was added to each well. Plates
were agitated to promote dissolution of the formazan crystals.
Absorbance of the material from each well at 630 nm was
measured in a spectrophotometer by using DMSO as the blank.
Mean absorbance values of the control cells (material from
untreated wells) were taken to represent 100% cell viability.
From absorbance values, the mean mitochondrial
dehydrogenase activity of each subgroup for each alloy was
calculated as a percentage of the control activity.

that the mean NRU assay was significantly different for each
casting procedure group (P<.001). Post hoc comparisons of the
4 casting procedures also indicated that each increase in
surplus alloy amount in the alloy composition resulted in
significantly decreased uptake (P<.001). Significant
differences in the metabolic activity of HGF cells and controls
are shown in Figure 2.

For neutral red assay test100ml of Neutral Red Solution () was
added to each well and kept for 3 hours in incubator. At the
end of the incubation period, the medium was carefully
removed and the cells quickly rinsed with Neutral Red Assay
Fixative [N-4270]. Extended fixation times can result in
leaching of the dye into the fixative solution. Alternatively the
cells were washed in an osmotically balanced saline solution
HBSS. The fixative was removed and the incorporated dye
was then solubilized in a volume of Neutral Red Assay
Solubilisation Solution [N-4395] equal to the original volume
of culture medium. The cultures was allowed to stand for 10
minutes at room temperature. Spectrophotometric ally
absorbance measured at a wavelength of 630 nm. Descriptive
statistics for MTT test and NRU assay were expressed as mean
standard deviation(SD). One-way ANOVA was used to
determine interactions for 4 casting procedures and their
effects on MTT activity. Tukey’s Honestly Significant
Difference (HSD) test was used for post hoc multiple
comparisons.

Table 2. Absorbance Readings at 630 nm (MTT Assay) of Cells
Cultured in the Presence and Absence (Control) of the Alloy
Specimens

RESULTS
The aim of this study was to examine the effect of adding
various amounts of surplus alloy to Co Cr, on the metabolic
activity of HGF cells. Table II and III summarizes the
absorbance readings at 630 nm (MTT Assay and neutral red
assay) of control and the four casting procedure groups. Oneway ANOVA revealed significant differences between the
groups of casting procedures (P<.001). Results of the One-way
ANOVA, revealed that the effects of alloy on MTT activity
and neutral red uptake assay depend on the amount of recast
alloy addition (P<.001) indicating amount of recast alloy
affected the cellular activity of HGF. Post hoc multiple
comparison tests were performed to determine how casting
procedures affect MTT activity of HGF cells. Tukey’s HSD
test revealed that the mean MTT activity was significantly
different for each casting procedure group (P<.001). Post hoc
comparisons of the 4 casting procedures also indicated that
each increase in surplus alloy amount in the alloy composition
resulted in significantly lower MTT activity levels (P<.001).
Significant differences in the metabolic activity of HGF cells
and controls are shown in Figure 1. Post hoc multiple
comparison tests were performed to determine how casting
procedures affect the ability of HGF cells to incorporate and
bind the supravital dye neutral red. Tukey’s HSD test revealed

Table 1. Composition according to weight percentage by
manufacturer (Bego-Wironit)
Cobalt (Co)
Chromium(Cr)
Molybdenum(Mo)
Silicone(Si)
Manganese(Mn)
Ferrum(Fe)
Tantalum(Ta)
Carbon(C)
Nitrogen(N)

Test Group
Control
100% new
50% reused + 50% new
70% reused+30% new
85% reused + 15% new
F= 2.746
P<.001

62.5%
29.53%
5%
<2%
<2%
<2%
<2%
<2%
<2%

Viable Cells Mean SEM
.632+.150
.908+.159
1.285+1.306
.549+.108
.571+.087

Table 3. Absorbance Readings at 630 nm (Neutral Red Uptake
Assay) of Cells Cultured in the Presence and Absence (Control) of
the Alloy Specimens
Test Group
Control
100% new
50% reused + 50% new
70% reused+30% new
85% reused + 15% new
F= 26.513
P<.001

Viable Cells Mean+- SEM
.111+.008
.107+.008
.095+.024
.161+.019
.221+.081

MTT100= 100% alloy
MTT50=50:50% alloy
MTT30=70:30% alloy
MTT50=85:15% alloy
Figure 1. Percentage of cell viability of HGF cells against casting
procedures by MTT colorimetric assay
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lines because of the ability of these cells to retain many of the
distinguished characteristics they display in vivo.

NR100= 100% alloy
NR50=50:50% alloy
NR30=70:30% alloy
NR50=85:15% alloy
Figure 2. Percentage of cell viability of HGF cells against casting
procedures by

DISCUSSION
Because of better mechanical properties and decreased cost,
Co-Cr base metal alloys have gradually substituted gold alloys
in the manufacture of fixed metal ceramic restorations.
Presently, wide number of commercial dental laboratoriesare
using recast alloy (used once or more times) eitheralone or by
combining fresh metal ingots for fabricating dental prosthesis,
considering only cost factor of the alloy, with no regard to
manufacturers guidelines or changes in its properties on
reusage. These casting procedures change chemical
composition, microstructure, physical properties, and
cytotoxicity of alloys.23,3,24 Therefore, it becomes vital to
determine if there is any elevation in cytotoxicity of Co− Cr
alloys in the reused state when compared to its first time use.
Results of this study demonstrated that extract solutions from
all 4 casting procedures were more cytotoxic than the
controlcultures. Based on the results of statistical analysis, the
null hypothesisis rejected because all 4 casting procedures
significantly affected HGF cell viability. Biological
acceptability of dental casting alloys was assessed with in vitro
cytotoxicity testing.25 International standards compiled as ISO
10993 mention in vitro cellulartoxicity testing on established
celllines.26 For this purpose permanent mouse fibroblasts(L929, 3T3) or human epithelial cells (HeLa) are being used.But,
standards recommend that primary cultures from biopsies of
target tissues such as gingival or pulp fibroblasts could also be
selected. Watahaet al27 evaluated the responses of 4cell lines
(Balb/c 3T3, L929, ROS17/2.8, and WI-38) to 14 metal ions.
Restorations frequently extend into the gingival sulcus and
gingival epithelial cells are the firstcells to come into
interaction with them. Studies assessing effects of subgingival
restorations on periodontal health have revealed that margins
beneath the gingiva considerably compromisegingival health.1
Therefore, cytotoxictesting of dental alloys on epithelialcells
would better associate to in vivoconditions. Though, oral
epithelialcells used for this purpose are derived from
epidermoid carcinoma; primary cultures have a more standard
phenotype and associate to in vivo response more precisely.1 In
the present study, HGF were selected because such cellsare
exposed to dental restorations when ulceration of the
epithelium follows after gingival inflammation. Primary
gingival fibroblast cultures were used instead of cloned cell

Various studies have used diverse conditioning solutions, to
simulate the oral environment invitro.28-30 Saline with BSA was
used as conditioning solution for this study. This choice was
based on earlier findings that solutions containing protein
cause augmented alloy corrosion and that corrosion is a
necessary for the occurrence of biologiceffects.30 Dental alloys
remain in the intraoral environment for many years, so it is
important to know what occurs with extended exposure. In
present study, conditioning of castalloys and application of
extracts to gingival fibroblasts were done by using the indirect
contact method.31With this technique, it is possible to evaluate
effects of longer periods of fibroblast exposure to the
conditioning media. According to Wataha et al31 the indirect
method is the most appropriate system for this type of
assessment. George Fotakis32conducted a study in which his
aim was to compare four in vitro cytotoxicity assays and
determine their ability to detect early cytotoxic events. In
conclusion neutral red and the MTT assay showed the
maximum sensitivity in detecting cytotoxic events compared to
the LDH leakage and the protein assay. For evaluation of cell
death due to corrosion products released from test alloy
specimens, MTT colorimetric assay and neutral red assay was
used. Effects of different extracts were assessed based on the
amount of mitochondrial activity after incubation. A linear
relationship between the number of cells and absorbance is
established for each cell type. Amount of for mazan formed is
directly proportional to the number of viable cells in the
sample. All the four groups of alloys showed statistically
significant decline in viable cell counts when compared to
control. The greatest decline in viable cell counts was observed
for 70% and 85% reused alloy groups.
Neutral red uptake assay provides a quantitative estimation of
number of viable cell in culture. It is based on the ability of
viable cells to incorporate and bind the supravital dye neutral
red in lysosomes. All four groups of alloys showed statistically
significant decline in viable cell counts when compared to
control. However cytotoxicity for 100% new metal alloy and
50% reused alloys was not significant when compared to
control group for both the assays. Results of One-way
ANOVA, revealed that the effects of alloy on MTT activity
and neutral red uptake assay depend on amount of recast alloy
addition (P<.001) indicating amount of recast alloy affected
the cellular activity of HGF. Decline in the percentage of
recasted alloy increases cellular activity and decreases
cytotoxic affect. Imirzalioglu et al1 reported similar results to
the current study that adding recast alloy negatively
influenced the cellular activity of all tested alloys (P<.001).
Studies have demonstrated that higher chromium content in
base metal alloys results in higher corrosion resistance.19,33,34In
a study conducted by Imirzalioglu et al1, it was found thatCoCr alloy which had a higher chromium content featured less
chromium than cobalt release and had fewer severe cytotoxic
effects than Ni-Cr alloy subgroups. Ameer et al35 also stated
that Co-Cr alloys exhibit better corrosion behaviour than Ni-Cr
alloys even after repeated use. Probable reason might be that
when in contact with oxygen or moist media, chromium forms
a passive oxide layer tha tinterferes with corrosion circuit. AlHiyasat and Darmani3 reported more cobalt release from Co-Cr
alloy (Wirobond C) than nickel release from Ni-Cr alloys
(RemaniumCS and Wiron 99). They also stated that
cytotoxicity of this alloy could be a result of increased
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cobaltrelease, which is more toxic than nickel. Results of the
current study indicate that for each casting procedure Co-Cr
alloys were more cytotoxic than control group. It is now well
known that metal ions from various dental restorations are
released and penetrate enamel, dentin and gingiva.36-39causing
local symptoms.40
Conclusion
Adding recast alloy negatively influenced the cellular activity
of all tested alloys (P<.001).Considering the elevated
cytotoxicity of Co−Cr base metal alloys in their reused state,
the practice of reusing these alloys in dental laboratories for
financial reasons should be discouraged. However, further
studies can be directed to evaluate and compare the effect of
different proportions of recasting of cobalt chromium alloys on
gingival fibroblast cytotoxicity, in order to consolidate the
results of this study.
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Effect of denture adhesive and its
forms on microbial colonization in
diabetic and nondiabetic complete
denture wearers: An in vivo study
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Sumati A. Hogade1
Abstract:
PROBLEM: Denture adhesives are known to enhance the retention and stability in denture wearers,
especially in patients with resorbed ridges. However, dentists hesitate to prescribe them fearing
denture adhesive‑induced oral microbial infections or hyperplasia in the oral cavity.
AIM: The aim of this was to evaluate and compare the effect of denture adhesives and its forms on
the microbial colonization of diabetic and nondiabetic edentulous patients using complete dentures.
METHODOLOGY: Forty subjects were included in the study (Group A: 20 diabetics and Group B:
20 nondiabetics). After 2 weeks of complete denture insertion, samples were collected from the hard
palate and buccal shelf areas for baseline microbiological analysis. Colony forming unit (CFU) counts
were calculated on blood agar after 48 h of incubation. Ten subjects per group were prescribed with
denture adhesive powder form and other 10 subjects with paste form, which was used for 1 month.
After 1 month, subjects were recalled and CFU were evaluated.
RESULTS: The difference obtained between the CFU counts for T0 and T1 of both the groups;
Group A and Group B showed no significant difference. As shown by the dependent t‑test, there
was a slight increase in the CFU counts of palatal area as compared to the buccal shelf area and
increased counts for the paste form of denture adhesive as compared to the powder form of denture
adhesive. However, these differences were statistically insignificant (P > 0.05).
CONCLUSIONS: Microbial colonization of diabetic patients was far more than the nondiabetic patients.
Denture adhesives had no effect on the microbial colonization when used for 1 month for both the
groups. Furthermore, the microbial colonies were found to be slightly increased for hard palate and
for the paste form of denture adhesive, however, statistically not significant.
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Denture adhesive, diabetes, retention, microbial colonization
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F

or prosthetic rehabilitation of patients
using removable prosthesis, increased
importance is given to improve the retention
and stability of the dentures.[1] The retention
in complete denture is a matter of great
satisfaction to the dentist and of utmost
interest to the patient. It not only enhances
its stability but also helps meet various
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Creative Commons Attribution‑NonCommercial‑ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non‑commercially, as long as the author is credited and the
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psychologic problems encountered by
the patient during reeducating period or
learning. Therefore, retention supplementing
stability will achieve a final denture which
satisfies the physical, physiological, and
psychological needs of the patients.
Moreover, in certain conditions, such as
patients with diabetes mellitus and Sjogren’s
syndrome, those who are under medication
or radiotherapy that may lead to xerostomia
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or bone resorption, and patients who are bedridden or
with poor dexterity, denture retention, and stability
may not be ideal and may require frequent adjustments.
Denture adhesives are used by the patients to increase the
retention and stability of complete denture, support the
patient psychologically, and improve the chewing and
masticatory ability by making their use more acceptable.
Some of the other benefits of denture adhesives are (1)
increased denture stability, (2) improved chewing
ability, (3) improved comfort and confidence, (4)
alleviation of denture sore spots, (5) reduced collection
of food under dentures.[2]
Many dentists hesitate to prescribe denture adhesives,
thinking that it indicates their failure to provide an
adequate denture to the patient. Furthermore, dentists
fear that denture adhesives cause soft tissue hyperplasia
and increased ridge resorption. Concerns about the
denture adhesive misuse and the potential deleterious
effects that they may have on oral health on the part
of the professional and dental educators is valid only
with respect to ill‑fitting dentures.[2] There is limited
documentation indicating that the use of these materials
may be deleterious or harmful and the early literature is
replete with speculations and myths.[1]
Denture stomatitis has been mainly associated with
Candida albicans. Denture stomatitis is also associated
with denture trauma, which may be alleviated or reduced
to some extent using a denture adhesive or a soft lining
material.[2] Certain denture adhesives are also known to
be inhibitory to C. albicans, which may be attributed in
part to the low pH of the denture adhesives.[3]
There is high affinity of microbial species to adhere
to, and subsequently colonize, denture acrylic resin
material. [4] Different forms of denture adhesives,
for example, powder and paste, may affect the
microbial adhesion on the denture surface and influence
their colonization. Diabetics also have an increased
predisposition to the occurrence of microbial infections
and candidiasis, which is associated with poor glycemic
control and therapeutic dentures. Diabetes mellitus
is a chronic metabolic disease which causes several
disorders. Colonization of microorganisms is more
prevalent in people with diabetes mellitus. Studies have
shown a higher prevalence of candidal colonization in
the oral cavity of diabetics compared with nondiabetic
patients.[5] Hence, it is fairly evident that the combination
of denture and diabetes in the patients can increase the
microbial count in diabetic patients.[1,2]
Because of the high rates of diabetes mellitus in the
elderly Indian population, many studies have been
done to evaluate the prevalence of oral infections in
these patients. However, there is an obvious lack of the
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studies done for the isolation of microbial species in
the patients using powder and paste forms of denture
adhesives. The present in vivo study was designed to
evaluate and compare the effect of denture adhesives
and its forms on the microbial count of diabetic and
nondiabetic edentulous patients using complete
dentures.

Methodology
Forty subjects were included in the study (Group A:
20 diabetics and Group B: 20 nondiabetics). The diabetic
status of the patients was determined by the history of
previous diagnosis of diabetes and the blood glucose
levels were also determined using calorimetric method
before the sample collection. The patients were assessed
as nondiabetics and diabetics on the ground of fasting
plasma glucose levels (normal = <110 mg/dl).
Both the groups were further divided into 4 subgroups:
• GROUP 1A: Diabetic patients who were given
denture adhesive in powder form (n = 10)
• GROUP 1B: Diabetic patients who were given denture
adhesive in paste form (n = 10)
• GROUP 2A: Nondiabetic patients who were given
denture adhesive in powder form (n = 10)
• GROUP 2B: Nondiabetic patients who were given
denture adhesive in paste form (n = 10).
The patients received their new conventional complete
maxillary and mandibular dentures which were
fabricated following a standardized protocol. After
2 weeks of complete denture insertion, samples were
collected from the hard palate and buccal shelf areas
for baseline microbiological analysis using sterile cotton
swab [Figures 1 and 2]. The colony forming unit (CFU)
counts were calculated on blood agar after 48 h of
incubation at 37°C. Ten subjects per group were given
denture adhesive powder form and ten subjects per

Figure 1: Sample collected from the hard palate after 2 weeks of denture insertion
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group were given denture adhesive paste form to be
used for 1 month. All the patients were instructed to
clean their dentures using water and brush only. Only
water, with no denture cleansers or antiseptic soap, was
allowed during the study testing period. Patients were
demonstrated about the correct method of application
of denture adhesive powder (denture adhesive powder
to be sprinkled 2 mm away from the borders of the
wet denture evenly) and denture adhesive paste
(three pea‑sized drops of denture adhesive paste to be
dispensed on to the intaglio surface of wet denture and
to be spread out evenly using patient’s finger and then
to be inserted into the mouth) [Figures 3 and 4].
After 1 month, subjects were recalled and samples were
collected from the same areas; hard palate and buccal
shelf area and CFU counts were evaluated in the same
fashion and sent to the microbiological laboratory for
evaluation.

Microbiological evaluation

sample were prepared to 10‑5 [Figure 5]. One hundred
microliter of the diluted samples was inoculated on
blood agar plates using micropippete [Figure 6].
These plates were incubated for 48 h at 37°C, with
plate in aerobic condition into an incubator. The total
number of the colony forming units was determined
on the basis of serial dilution of 10‑5 on the media. The
number of colonies on each plate was counted after
48 h of incubation [Figures 7 and 8]. This process and
colony counting were carried out by a same operator
in the laboratory to exclude the examiners bias.
The resultant data were subjected to the statistical
analysis to draw conclusions from the experimental
data.

Results
The collected data were tabulated and subjected to
statistical analysis using  SPSS software version 20. To
collectively compare the means of the study groups,

For evaluation of microbial colony count, serial 10‑fold
dilutions of the transport medium that contained the

Figure 2: Sample collected from the buccal shelf area after 2 weeks of denture
insertion

Figure 3: Correct use of denture adhesive powder form demonstrated to the patient

Figure 4: Correct use of denture adhesive paste form demonstrated to the patient

Figure 5: Dilutions of the sample performed
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was done using Tukey’s multiple post hoc (P < 0.05),
and dependent t‑test was used for comparison of CFU
counts in palatal and buccal shelf areas at T0 and T1
of Group A and B for two denture adhesives (powder
and paste).
Mean and standard deviation of CFU counts in the
palatal area and buccal shelf area at T0 and T1 time
points were calculated in each of the two groups (diabetic
and nondiabetic) (n = 20) for powder and paste form of
denture adhesive.

Figure 6: One hundred microliter of the diluted sample inoculated on the blood
agar plates using micropipette

The mean values of palatal and buccal shelf area CFUs
for nondiabetic patients (Group B) after using denture
adhesive for 1 month were 34.50 (±1.08), 32.00 (±2.31)
for powder form of denture adhesive and 35.30 (±0.95),
33.00 (±1.94) for paste form of denture adhesive, which
were significantly less as compared to the mean values
of CFUs in the palatal and buccal shelf area at T0 and
T1 time points for diabetic patients (Group A) powder
form of denture adhesive were 46.00 (±1.41) and
44.90 (±2.64) and paste form of denture adhesive were
48.10 (±2.51) and 45.00 (±2.11).
Two‑way ANOVA for significance (P < 0.05) of
two groups (diabetic and nondiabetic) and two
adhesives (powder and paste) with CFU counts
in buccal shelf area at changes from T0 toT1 time
points (after 1 month) shows statistically insignificant
difference between two groups and two adhesives.
On two‑way interaction also, there is a statistically
insignificant difference present (F = 0.2923 and
P = 0.5920) [Table 1].

Figure 7: Microbial colonies seen on the blood agar after 48 h of incubation without
using denture adhesive (T0)

Tukey’s multiple post hoc procedures with respect to
the effect seen in two groups (diabetic and nondiabetic)
and two adhesives (powder and paste) with CFU
counts in buccal shelf area at changes from T0 toT1 time
points (after 1 month) show statistically insignificant
difference between diabetic and nondiabetic groups and
statistically insignificant difference between adhesive
powder and paste groups (P > 0.05) [Table 2].
Dependent t‑test procedure with respect to comparison
of T0 and T1 in two adhesives (Powder and paste) of
diabetic group with CFU counts in palatal and buccal
shelf area shows statistically insignificant difference
between the subgroups powder and paste denture
adhesives after a period of 1 month [Table 3].

Figure 8: Microbial colonies seen on the blood agar after 1 month of usage of
denture adhesive (T1)

two‑way analysis of variance (ANOVA) tests were
used (P < 0.05), pairwise comparison of the test group
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Dependent t‑test procedure with respect to comparison
of T0 and T1 in two adhesives (powder and paste) of
nondiabetic group with CFU counts in palatal and buccal
shelf area shows statistically insignificant difference
between the subgroups powder and paste denture
adhesives after a period of 1 month [Table 4].
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Table 1: Comparison of two groups (diabetic and nondiabetic) and two adhesives (powder and paste) with colony
forming units counts in buccal shelf area at changes from T0 to T1 time points by two‑way analysis of variance
Sources of variation
Main effects
Groups
Adhesives
Two‑way interactions
Groups × adhesives
Error
Total

Degrees of freedom

Sum of squares

Mean sum of squares

F

P

1
1

3.03
4.22

3.03
4.22

0.2923
0.4083

0.5920
0.5269

1
36
39

3.03
372.50
382.78

3.03
10.35

0.2923

0.5920

Table 2: Pairwise comparisons of two groups (diabetic and nondiabetic) and two adhesives (powder and paste)
with colony forming units counts in buccal shelf area at changes from T0 to T1 time points by Tukey’s multiple
post hoc procedures
Groups with adhesives
Mean±SD
Diabetic with powder
Diabetic with paste (P)
Nondiabetic with powder (P)
Nondiabetic with paste (P)

Diabetic with powder
−0.9±3.11
‑
0.9999
0.8698
0.9999

Diabetic with paste
−1±0.00

Nondiabetic with powder
0.2±4.42

‑
0.8379
1.0000

‑
0.8379

Nondiabetic with paste
−1.00±3.5

SD: Standard deviation

Table 3: Comparison of T0 and T1 in two adhesives (powder and paste) of diabetic group with colony forming
units counts in palatal and buccal shelf area by dependent t‑test
Area
Palatal

Adhesives
Powder
Paste

Buccal shelf

Powder
Paste

Time
T0
T1
T0
T1
T0
T1
T0
T1

Mean±SD
45.90±1.52
46.00±1.41
47.50±1.51
48.10±2.51
44.00±2.16
44.90±2.64
44.00±2.11
45.00±2.11

Mean difference
−0.10

SD difference
1.66

Percentage of change
−0.22

Paired t‑test
−0.1901

P
0.8534

−0.60

1.84

−1.26

−1.0324

0.3288

−0.90

3.11

−2.05

−0.9159

0.3836

−1.00

‑

−2.27

‑

‑

SD: Standard deviation

Table 4: Comparison of T0 and T1 in two adhesives (powder and paste) of nondiabetic group with colony
forming units counts in palatal and buccal shelf area by dependent t‑test
Area
Palatal

Adhesives
Powder
Paste

Buccal shelf

Powder
Paste

Time
T0
T1
T0
T1
T0
T1
T0
T1

Mean±SD
34.00±2.11
34.50±1.08
34.80±1.23
35.30±0.95
32.20±2.49
32.00±2.31
32.00±2.31
33.00±1.94

Mean difference
−0.50

SD difference
2.51

Percentage of change
−1.47

Paired t‑test
−0.6311

P
0.5437

−0.50

1.43

−1.44

−1.1028

0.2987

0.20

4.42

0.62

0.1432

0.8893

−1.00

3.50

−3.13

−0.9045

0.3893

SD: Standard deviation

Discussion
The present study included forty new denture wearer
diabetic and nondiabetic patients who were being
prescribed either a denture adhesive powder or a
denture adhesive paste, to evaluate the effect of these
denture adhesives on the oral microbial colonization.
New denture wearers between 40 and 70 years of age
were included in the study. Patients on corticosteroid

therapy, anti‑fungal therapy, or patients suffering from
any systemic disease other than noninsulin‑dependent
diabetes mellitus, compromising the immune system
and which is known to predispose the patients to oral
infections, were excluded from the study as it may
alter the results of the study. Fixon® was selected for
the study as it is the most common, economical, and
easily available denture adhesive brand in Indian
markets.
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In principle, there should be no need for denture
adhesives to be used with complete dentures. However,
in certain situations where anatomical structures are not
favorable or in patients where salivary flow is impaired
due to systemic diseases or medications such as in
diabetes mellitus, the use of denture adhesive is seen as
a potential aid to improve the retention and stability of
complete denture. Despite of these advantages, dentists
hesitate to advise the use of denture adhesives and
refrain from prescribing them to their patients, thinking
that it indicates their failure to provide an adequate
and retentive complete denture.[1] Many authors have
reported the advantages of using denture adhesives
in their studies. A study done by Guillermo Pradíes
et al. by means of a gnathometer and a dynamometer
demonstrated an improvement in the stability and
retention of well‑fitting complete dentures with the
adjunctive use of denture adhesives.[6] A survey by
Slaughter et al. using the Delphi technique survey
method has concluded that denture adhesives could
be a useful adjunct in the service of complete denture
prosthesis.[7]
There is a high prevalence of denture stomatitis among
complete denture wearers (25%–65%) and microbial
contamination of the dentures is regarded as the major
cause for this problem. It is also seen that the microbial
population, especially candidial colonization, is higher
in the oral cavity of diabetic patients. The present study
evaluated the microbial CFU counts on palatal and
buccal shelf areas in diabetic and nondiabetic denture
wearers and it was found that microbial CFU counts on
blood agar were significantly higher for diabetic patients
as compared to the nondiabetic control group and also
the microbial counts were higher in palatal region as
compared to the buccal shelf area. The results of the
present study are consistent with those of Kumar et al.
who showed that colonization and carriage of Candida
were found to be higher in the oral cavity of diabetic
subjects than in nondiabetic subjects.[8] Furthermore,
the study has shown slight increase in microbial CFU
counts for maxillary palatal region as compared to the
mandibular buccal shelf area though the difference is
statistically insignificant. The possible reason behind this
increased palatal colonization is the yeast and microbial
proliferation in the space between the maxillary denture
and the palatal mucosa which may give rise to denture
stomatitis[9] and also the presence of increased number
of mucosal glands in the hard palate which can harbor
microorganisms.
Dentists also fear that these denture adhesives can cause
increased alveolar ridge resorption, tissue irritation,
and soft tissue hyperplasia.[10] Available information in
literature is insufficient to relate to the effects of different
forms of denture adhesives on bacterial growth and the
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effects they might have on oral mucosa, especially in
denture wearers.[11] In the present study, no significant
increase was observed in the microbial CFU counts after
the usage of denture adhesives for 1 month. It indicates
that the denture adhesives used in the study had no
harmful or irritating effects on the oral mucosa. The
present results are in agreement with those of Ozcan et al.
who observed no significant difference after usage of
denture adhesives for alpha hemolytic streptococci and
C. albicans in saliva, on the palate and denture surface[1]
and Al et al. who found that none of the tested denture
adhesives in his study induced cytotoxicity which was
evaluated by the HET‑CAM method.[1,12]
The correlation between poor denture cleanliness
and denture stomatitis among patients was found to
be significant in the study by Kulak‑Ozkan.[9] These
findings that the oral hygeine maintenance reduces the
microbial counts in denture wearers is also supported
by the findings of the studies by Schou et al. (1987) and
Budtz‑Jörgensen (1973).[13] In this study, utmost care was
taken about giving complete oral hygiene instructions to
the patients and educating them about the importance
of denture cleaning and hygiene maintenance. This can
be one of the reasons for no significant increase in the
microbial CFU counts before and after usage of denture
adhesive and its forms.[3]
The denture adhesive was used by the patients for
1 month and it yielded no significant difference in
microbial CFU counts on blood agar. Several studies have
been performed in the past that investigated microbial
growth after denture adhesive usage for different periods
of time and are in accordance with the results of the
present study.[1,3]
Powder and paste forms of “Fixon®” denture adhesive
were used in the study to see the effect of these forms on
oral microbiota. This study has shown a slight increase
in microbial CFU counts for the paste form of denture
adhesive as compared to the powder form though
not statistically significant. These results have been
attributed to the increased viscosity of the paste denture
adhesives as opposed to the powder form[14] and it would
also be dependent on differences in composition of
denture adhesives and thus on their adhesive properties.
After the results were analyzed by applying various
statistical tests as mentioned earlier, it was concluded that
there was no significant difference between the CFU counts
of diabetic and nondiabetic denture wearers after 1 month
of usage of denture adhesives. However, a statistically
significant difference difference was found between the
microbial colonization of diabetic and nondiabetic patients.
A slight increase was seen in the microbial colonization
in the paste form of denture adhesive as compared to the
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powder form and for hard palate as compared to buccal
shelf areas, hence rejecting the null hypothesis. It is now
accepted that if the denture adhesives are properly used
and the patient maintains a good oral hygiene, they can
be an asset to a dentist’s armamentarium.

Conclusion
If the denture adhesives are properly used and the
patient maintains a good oral hygiene, they can be an
asset to a dentist’s armamentarium.
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ABSTRACT
Statement of Problem: Castability plays an important role in success and failure in the field of
restorative and prosthetic dentistry. Recasting of base metal alloys can alter its castability value
and some of its physical properties.
Aim: To evaluate the castability of new and recasted Ni-Cr alloy using conventional ring and
ringless casting system and compare the results.
Place and Duration of Study: Department of Prosthodontics and crown and bridge, KLE V.K.
Institute of Dental Sciences, Belagavi, KLE University, between August 2016 and February 2017.
Materials and Methods: Thirty identical mesh - runner bar - sprue patterns were prepared and
divided into 2 different groups of 15 each, namely; Group 1 – Metal ring casting system and Group
2 – Ringless casting system. Each group was further divided into 3 sub-groups based on weight
percentage of new-recasted Ni-Cr alloy; Group 1A and 2A – 100% new Ni-Cr alloy, Group 1B and
2B – 50% new and 50% recasted Ni-Cr alloy, and Group 1C and 2C – 100% recasted Ni-Cr alloy.
Castability of the alloy was tested using modified Whitlock’s method.
Results: The results of this study revealed that the mean castability values ranged from 99.64% –
_____________________________________________________________________________________________________
*Corresponding author: E-mail: vimalmunot13@gmail.com;
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99.86%, and there is no significant difference (p > 0.05) between the castability of new alloy and
recasted alloy using ring and ringless casting techniques.
Conclusions: Ring and ringless casting techniques have comparable accuracy and can produce
clinically acceptable castings.

Keywords: Base metal alloys; nickel-chromium alloy; recasting; whitlock’s castability test; RINGLESS
casting system.

1. INTRODUCTION

2. MATERIALS AND METHODS

Casting is commonly used procedure in
the field of restorative and prosthetic
dentistry. Application of casting procedure in
dentistry has changed the scope of prosthetic
rehabilitation. High cost of gold has not only led
to its elimination but also resulted in introduction
and widespread use of base metal alloys in
dentistry. In 1930s, base metal alloys
were introduced to dentistry by Eardle and
Prange.

The different armamentariums used in the study
were shown in (Fig. 1). The acrylic-wax mesh
(Polywax) of 28 mm x 28 mm containing 100
square-shaped spaces, each of 1.5 mm x 1.5
mm and filament size of 1 mm, were used. A
runner bar of 2 mm in diameter and 28 mm in
length was attached to one half of the mesh. A
sprue of 4 mm in diameter and 5 mm in length
was attached to this runner bar (Fig. 2). Thirty
identical mesh - runner bar - sprue patterns were
prepared and divided into 2 different groups of 15
each, namely; Group 1 – metal ring casting
system and Group 2 – ringless casting system.
These groups were further divided into 3 subgroups based on weight percentage of newrecasted alloy used; Group 1A and 2A – 100%
new Ni-Cr alloy, Group 1B and 2B – 50% new
and 50% recasted Ni-Cr alloy (by wt %), and
Group 1C and 2C – 100% recasted Ni-Cr alloy
(Fig. 3).

Compared to noble metal alloys, base metal
alloys feature lower cost, lower density, greater
stiffness, higher hardness, rigidity even in small
thickness, and comparable clinical resistance to
tarnish and corrosion. But, at the same time, they
are difficult to cast and solder [1]. High nobility
makes gold alloys available for recasting without
losing any of its desired properties [2]. However,
the same cannot be justified for the base metal
alloys, as the literatures have suggested the
deterioration of their constituents due to
recasting. Dental alloy manufacturers have
advised against the reuse of previously casted
alloy [2]. However, dental laboratories often
reuse these castings in the form of sprue and the
casted metal remaining in the crucible former.
Various studies have reported the effects of
recasting noble and predominantly base alloys
on properties such as corrosion, cytotoxicity
resistance, and the elements released. The
impurities from previously casted buttons and
sprues may result in changes in the properties of
dental alloy castings [2,3,4,5]. It will be of great
advantage,
both
economically
and
environmentally, to recycle or to recast the alloy
again and again with or without adding new alloy
[5]. There is limited information available
regarding castability of Ni-Cr alloy using varying
alloy proportion and using different casting
techniques. This will be of a definite scientific
advantage if the properties of the recast alloys
are studied in detail, which will help to formulate
suitable recommendations to prosthodontist and
laboratory technicians regarding the casting
technology.

Fig. 1. Armamentarium used in the study

2.1 Investing Burnout and Casting
These wax mesh pattern were attached to
crucible former (Fig. 4) and coated with surface
tension reducing agent (Waxit, Degudent).
Asbestos-lined casting ring of 50 mm diameter
was placed over this crucible former for the
specimens in Group 1 and the ringless casting
system was used for specimens in Group 2
(Fig. 5). The Phosphate-bonded investment
2

Munot et al.; BJAST, 20(4): 1-7, 2017; Article no.BJAST.33261

material (Bellasun, BEGO) was manipulated
according to manufacturer’s instructions and
patterns were invested. After initial setting, the
molds for the ringless group were removed from
the plastic rings. Following 1 hour of air drying,
both the molds were subjected to wax elimination
procedure.
For
burnout
procedure,
the
temperature of the wax elimination furnace was
raised to 250°C and maintained for 1 hr and then
was raised to 950°C and maintained for 1 hr for
complete elimination of wax. These molds were
then immediately transferred to induction casting
machine (BEGO), followed by casting using NiCr alloy (Girobond CBS). After casting, ring was
allowed to cool at room temperature. Specimens
were retrieved and sandblasted with 50-µm
alumina particles (Fig. 6). The buttons of the
castings from Group 1 were separated from its
sprue and cut into different portions so as to mix
it with new alloy by weight in proper proportions.
The investing, wax elimination, and casting
procedures were done for the specimens in
Group1, Group 2 and all sub-groups using ring
and ringless casting techniques (Figs. 7 and 8).

Fig. 4. Wax mesh pattern attached to crucible
former

Fig. 5. Ringless casting technique

Fig. 2. Acrylic-wax mesh

Fig. 6. Casted specimens retrieved and
sandblasted
In this study, castability of the alloy was
tested using modified Whitlock’s method [3-6].

Fig. 3. Identical mesh - runner bar - sprue
patterns
3
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Castability value was calculated for all the
specimens from both the groups. A grid
with
100
square
spaces will
provide
220 segments. The numbers of completely
cast segments were counted. Percentage

castability value (Cv) was calculated using a
formula:
Cv = No. of completely cast segments / 220
x 100

Fig. 7. Casted specimens of group 1A and 2A

Fig. 8. Casted specimens of groups (1 and 2) and sub-groups (A, B, and C)

4
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deviation were calculated for Group 1 (number of
specimens (n) =15) and 2 (number of specimens
(n) =15) specimens and each of the three subgroups (Table 1). The mean Cv value (in %) for
Group 1A was 99.86 (± 0.22), which was slightly
higher than for Group 1B – 99.82 (± 0.24) and
Group 2C – 99.64 (± 0.36), within Group 1 and
the mean Cv value (in %) for Group 2A and 2B
was 99.82 (± 0.32), which were slightly higher
than for Group 2C – 99.55 (± 0.37), within
Group 2.

3. RESULTS
The resultant values of modified Whitlock’s
method to assess the castability of Ni- Cr alloy by
varying the alloy ratio using ring and ringless
casting techniques in specimens group 1 and
group 2, were subjected to statistical comparison
to draw the conclusions. Descriptive statistical
measures such as mean and standard deviation
values were computed for all the study groups. In
order to collectively compare the means of the
study groups, two-way ANOVA test was used
(p<0.05), pair-wise comparison of the test group
were done using Tukey’s multiple post hoc
procedures (p<0.05).

Two-way Analysis of Variance (ANOVA) for
significance (p<0.05) of two groups indicated that
there were no significant difference in Cv values
(in %) between the group 1 and 2 (p<0.05).
(Table 2).

The mean number of completely casted
segments, castability values, and standard

Table 1. Mean percentage castability values of two main groups (1 and 2) and three subgroups (A, B, C)
Groups with sub groups
Group 1A
Group 1B
Group 1C
Group 2A
Group 2B
Group 2C

No. of completely casted segments (mean)
219.70
219.60
219.20
219.60
219.60
219.00

Cv (in %)
99.86
99.82
99.64
99.82
99.82
99.55

SD
0.22
0.24
0.36
0.24
0.24
0.37

SD: Standard deviation

Table 2. Comparison between two main groups (1 and 2) and three sub-groups (A, B, C) with
mean scores by two-way ANOVA
Sources of variation
Main effects
Main groups
Sub-groups
2-way interactions
Main groups x Subgroups
Error
Total

Degrees of
freedom

Sum of
squares

Mean sum of
squares

F-value

p-value

1
2

0.15
3.70

0.15
1.85

0.3537
4.3624

0.5545
0.0175*

2

0.10

0.05

0.1179

0.8890

54
59

22.90
26.85

0.42

p<0.05: suggest the level of significance, F value: suggest the mean variations between or within the samples.
*0.0175: Indicates that there is a statistical significance within the compared sub-groups

Table 3. Pair-wise comparisons between two main groups (1 and 2) and three sub-groups
(A, B, C) with mean scores by Tukey’s multiple posthoc procedures
Main groups with sub groups
Mean
SD
Group 1A
Group 1B
Group 1C
Group 2A
Group 2B
Group 2C

Group 1A
99.86
0.22
p=0.9860
p=0.4326
p=0.9372
p=0.7328
p=0.1734

Group 1B Group 1C Group 2A Group 2B Group 2C
99.82
99.64
99.82
99.82
99.55
0.24
0.36
0.32
0.24
0.37
p=0.1754
p=0.9999
p=0.9999
p=0.1080
5

p=0.3619
p=0.5213
p=0.4953

p=0.9999
p=0.1794

p=0.2524 -
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On pair-wise comparison of two Groups (1 and 2)
by Tukey’s multiple post hoc procedures, no
statistically significant differences were found in
Cv values amongst both the groups and within
the sub-groups (A, B, and C) (p<0.05) (Table 3).

properties of the alloy. Nevertheless, it is very
clear that recasting should not be done at the
expense of the properties of the alloy, and its
biocompatibility should be evaluated [4,5,10].
Published reports on the recasting of dental
alloys vary widely, with opinions ranging from the
complete avoidance of recasting and recasting
up to 10 times without any changes in the alloy’s
quality [2]. Few studies have suggested that
base metals alloys should not be recasted
[11,12]. Hesby et al. studied the effect of
recasting a nickel-chromium alloy routinely used
for fixed partial denture castings through four
generations. They found no significant alteration
in the physical properties of the alloy after
multiple recasting [10].

The results of this study revealed that the mean
castability values ranged from 99.64% – 99.86%,
and there is no significant difference (p > 0.05)
between the castability of new alloy and recasted
alloy using ring and ringless casting techniques.

4. DISCUSSION
Although the ringless casting technique is in use
in fixed prosthodontics, the information related to
the same is at sparse. The metal ring casting
technique is clinically acceptable and allows for
the fabrication of accurate castings, but the metal
ring restricts the setting and thermal expansion of
the investment, which is necessary to
compensate for the shrinkage of the metal on
solidification. With the use of a ringless casting
technique, the restriction of thermal expansion
that is associated with the presence of the metal
ring is avoided [7].

There are some guidelines that have been
proposed on the feasibility of recasting dental
alloys. The first is that no new metal should be
added at successive recastings of predominantly
base alloys, and the second is that 50% new
metal can be added to previously melted alloys
[2].
The present study showed no statistically
significant differences in mean Cv values
between 100% fresh alloy, 50% fresh and 50%
once casted alloy and 100% once casted alloy.
The results of this study are in agreement with
the studies done by Palaskar et al. [5] Nakhaei et
al. [13] and Mosleh et al. [14] who suggest that
recasting will not affect the castability of
Nickel‑Chromium alloy.

In this study, effects of recasting Ni-Cr alloy was
tested using metal ring and ringless casting
techniques and the results were compared. It
was found that there is no statistically significant
difference in castability of Ni-Cr alloy between
ring and ringless casting system.
Some of the problems associated with recasting
includes decrease in the fluidity of the alloy,
contamination of the surface of alloy, increased
grain dimensions, impurities, elemental release
causing cytotoxicity of adjacent cells and
tissues, affect ceramo-metal bonding and
microporosities [1,2]. According to Bessing [8]
and Johnson and Winstanley [9], the castability
of an alloy may be affected by several factors,
including composition, density, surface tension,
type of investment, cast temperature, casting
machine, positioning of the wax pattern and vent
sprue shape [1].

In this study, modified Whitlock’s method was
used. The filaments of wax mesh were very fine
and the size were comparable to that of sieve
cloth used by Whitlock. The percentage
castability value were attributed to the specimens
by counting the number of complete segments of
the cast grid, which indicated the accuracy of the
alloys to reproduce details. Advantages of this
method are the ease of preparation of the casting
pattern; the pattern can be burned out in an oven
using the usual procedure for wax elimination;
size and shape of specimens can be
standardized; the casting pattern can be adjusted
accordingly to evaluate specific characteristics,
depending on the purpose of each study; and
castability is evaluated by simply counting the
number of completely formed cast segments [6].

Apart from the cost, every material should be
recycled as far as possible to conserve
resources and protect the environment [4]. The
practicality of recasting base metal alloys as an
economic measure comes under close scrutiny
because the remelting of base metal alloys
introduces the opportunity to alter chemical
composition and physical properties thereby
altering the biocompatibility and cytotoxic

Based on the findings of this study, it can be
advocated that recasted alloy can be used
atleast once provided they are sandblasted and
6
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cleaned properly after casting. Also, there is no
difference in the castability of Ni-Cr alloy using
metal ring and ringless casting system.

5.

5. CONCLUSIONS
6.

Within limitations of the study, it was concluded
that:
1. Both, ring and ringless casting techniques
have comparable accuracy and can
produce clinically acceptable castings.
2. There is no significant difference in the
castability among the three sub-groups
with different percentage of new and
recasted Ni-Cr alloy upto 2nd generations
of the recasted alloy.

7.
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ABSTRACT
The eye is a vital organ not only in terms of vision but also being an important component of facial
expression. Loss of an eye or a disfigured eye has a far-reaching impact on an individual’s
psychology. Additionally it affects ones social and professional life. The need for artificial eye’s can
sometimes be made satisfied by stock prosthesis that are available in standard sizes, shapes and
colors.
Proper positioning of the iris disk in the sclera is vital in fabricating the custom made artificial eye to
mimic natural appearance if not may result in squint eyed appearance.
There are many techniques to fabricate the ocular prosthesis to mimic the natural eye. The present
technique is simple and economical to fabricate the ocular prosthesis with commercially available
color contact lens.
Keywords: Eye prosthesis; iris; ocular prosthesis.

1. INTRODUCTION
The loss or missing of any part of the face may affect the social and mental well being of the patient.
In such cases, maxillofacial prosthesis will help in improving the patient’s appearance, function and
psychological attitude by restoring the lost structures [1,2]. The rehabilitation with maxillofacial
prothesis aims to restore an effective division between oral, nasal or orbital cavities and gives faster
reconstructive possibilities, simplifying the post-surgery period and trying to recover an adequate
patient lifestyle [3,4].
Eye is a vital organ in terms of vision and an important component of facial expression. The loss or
absence of an eye may be caused by a congenital defect, irreparable trauma, tumor, a painful blind
eye, sympathetic ophthalmia [5,6]. Such an adversity may have a prodigious emotional and
psychological impact on the patient with loss of function [7,8]. The possible prevention of sympathetic
ophthalmia and cosmetic reasons may necessitate surgical intervention resulting in removal of the
eyeball [9,10].
Peyman, Saunders and Goldberg (1987), categorized the surgical removal of the eye in to three
types: 1) Enucleation- which involves removal of globe and attached potion of the optic nerve. 2)
Eviseration- which is removal of globe leaving the sclera and extra ocular muscles intact. 3)
Exenteration- radical removal of the eye, adnexa, and part of the bony orbit [11,12]. Today, most
patients have good cosmetic results following the removal of and eye. However, even an exquisite
surgical technique cannot prevent complications in the immediate and long-term follow-up of these
sockets, making these patients challenging for the Oculoplastic Surgeon [13].
The disfigurement associated with eye loss can cause significant physical and emotional disturbance.
[14] For effective management of such cases multidisciplinary treatment approach is required [15,16].
_____________________________________________________________________________________________________
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Most patients experience significant stress, due to primarily adjusting to the functional disability
caused by eye loss and to social reaction to facial impairment. Rectification of this deformity at the
earliest is necessary to promote physical and psychological healing for the patient and to improve
social acceptance [17]. Therefore, the combined efforts of the ophthalmologist, the plastic surgeon,
and the maxillofacial prosthodontist are essential to restore the patient’s quality of life.

2. CASE REPORT
A 30 year old female patient reported to Department of Prosthodontics and Crown and Bridge, KLE
V.K. Institute of Dental Sciences, Belagavi, with the chief complaint of ill fitting eye prosthesis of the
right eye and also not happy with the present prosthesis.
On history, right eye was removed 2 years back. On clinical examination, it was observed that the
right eye was enucleated without any abnormality of the palpebral fissure on opening and closing
movements of the eye. The enucleated eye was thoroughly examined for the muscular abnormality,
internal anatomy of the socket in resting position, condition of the conjunctiva, depth of fairness and
presenting of Cal de sac to decide the type of custom ocular prosthesis that would meet the needs of
the patient [18] (Fig. 1).
For the fabrication of the custom ocular prosthesis, the primary impression of the defected eye socket
was made using elastomeric impression material (Aquasil LV, DENTSPLY, USA) by injecting the
material in to the eye socket using 2 ml disposable syringe (UNLOCK, Hindustan syringes & medical
devices Ltd, India) (Fig. 2).

Fig. 1. Right eye defect

Fig. 2. Primary impression of the defect
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Impression was poured
oured with die stone (Kalrock, Kalabhai Karson Pvt Ltd, India) and then custom tray
was made using auto polymersing acrylic resin (DPI-RR
(DPI RR Cold Cure, Dental Products of India). For
making the final impression the custom tray is attached to the hub of the di
disposable
sposable syringe (Fig. 3).
Final impression was made using by elastomeric impression (Aquasil LV, Dentsply, USA) material by
injecting through disposable syringe. Cast was poured and basic sclera wax-conformer
wax conformer was made
using modeling wax (Hindustan model
modeling
ing wax No.2, The Hindustan Dental Products, and India).Try in
was done of the basic sclera wax- conformer (Fig. 4). Wax was added or trimmed to achieve proper
contours of the prosthesis by opening and closing functional
functional movements of the eyelids [18
[18]. To locate
the position of the iris, the transparent graph grid method was used.
In this method, the mid line was marked passing through the forehead, tip of the nose and center of
the chin. The distance from left eye medial cantus and center of the pupil to the midline was
measured followed by equidistant symmetrical markings were done for the right eye on the graph grid.
This marked graph grid was used for the consecutive appointments [18].
]. (Fig. 5) For customization of
sclera, shade selection was done from the left eye. Adjusted wax-conformer
conformer was then invested and
dewaxed.

Fig. 3. Conformer for the final impression

Fig. 4. Try in of sclera wax pattern
To achieve the selected shade of the sclera, before mixing, the blue coloured articulating paper was
dipped in the heat cure monomer to get the bluish tinge and then the polymer was added (DPI, Self
Selfcure tooth molding powder). To this mixture fibers of red silk were added in the mixture to customize
veins. Curing, deflasking and finishing
nishing was done for the customized sclera portion.
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For customization of iris part colored contact lenses (O2 Max – Lot N o: SP20151228) were used to
match the adjacent natural eye. Brown colored contact lens was selected which had brown radial
coloration on a transparent colorless base.

Fig. 5. Facial markings transferred using transparent grid
To mimic base color, at the selected locations, iris was painted with black acrylic color and on top of it
brown colored contact lens was placed after adjusting their size according to the iris of left eye (Fig.
6). Followed by a thin layer of Clear acrylic resin (DPI-RR Cold Cure, Dental Products of India) was
veneered on the outer surface of the prosthesis to secure the lens. The final prosthesis was subjected
to finishing and polishing.

Fig. 6. Brown contact lens placed on customized sclera
A prosthesis was then inserted and evaluated for the fit, comfort, retention and esthetics [19]. The
necessary corrections were carried out and post insertion instructions were given to the patient and
follow-up check-up was scheduled (Fig. 7).
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Fig. 7. Pre and post operative

3. DISCUSSION
The rehabilitation of the orbital defect is a complex task. Eye defects constitute an important
maxillofacial deficiency, which requires prosthetic replacement. A custom
custom-made
made eye prosthesis
provides lifelike natural appearance by reproducing natural color, contour, size, symmetry, orientation
and intimate tissue adaptation. Positioning of the iris is an important step in fabrication of the custom
custommade ocular prosthesis, which helps to achieve better aesthetics and self esteem of the patient.
To orient the iris bilaterally symmetrical, its placement in the sclera is very critical. Many methods
were advocated to orient the iris, pupillometer was suggested by Roberts for precise alignment of the
pupil but it may not feasible to use in all cases.
escribed in this article involves the simple procedure of using transparent grid template
The method described
to accurately locate and position the iris on the custom made ocular prosthesis rather than relying
purely on visual assessment [20].
Custom ocular prosthesis has many
ny advantages like improved esthetic appearance, proper fit to the
shape of the socket, retains muscular activity and prevents collection of th
the
e ocular fluid in the cavity
[21].
]. Using contact lenses for customization of the ocular prostheses presents goo
good
d aesthetics and
more lifelike appearance. The present technique requires minimal artistic skills, easy availability of the
material, simple and less time consuming procedure but however the long term evaluation is required
for the aging related changes and
d color stability of the ocular prosthesis.
insertion care of prosthesis [22
[22]:
Post-insertion
1. Prosthesis should be removed once a day to be cleaned-The
cleaned The adhesive is removed with a rolling
motion of the ball of the finger or thumb. Foreign substances should be removed - Prosthesis
washed with mild soap and brush.
2. Skin in contact with prosthesis should be cleaned.
3. The prosthesis should not be worn while sleeping Prosthesis is stored in a container away from
direct light or heat. Isopropyl alcohol may be use
used to remove the oily residue.
4. To prevent premature discoloration of the prosthesis, it should not be exposed to cigarette
smoke.

4. CONCLUSION
There are several techniques to customize ocular prostheses. This technique helps us to customize
ocular prosthesis
rosthesis by using commercially available lens in an easy way by reducing time and
materials.

CONSENT
As per international standard or university standard, patient’s written consent has been collected and
preserved by the authors.

ETHICAL APPROVAL
As per international standard or university standard written ethical approval has been collected and
preserved by the authors.
46

Current Research in Science and Technology Vol. 1
A Novel Technique to Fabricate Iris Shading of Ocular Prosthesis - A Case Report

COMPETING INTERESTS
Authors have declared that no competing interests exist.

REFERENCES
1.

2.
3.

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Hooper SM, Westcott T, Evans PLL, et al. Implant-supported facial prosthesis provided by a
maxillofacial unit in a U.K. regional hospital: Longevity and patient opinions. J Prosthodont.
2005;14:32-8.
Kirti Somkuwar, Robin Mathai, Panambily Jose. Ocular prosthesis: Patient rehabilitation - A
case report. People’s Journal of Scientific Research. 2009;2(2):21-26.
Gastaldi G, Palumbo L, Moreschi C, Gherlone EF, Capparé P. Prosthetic management of
patients with oro-maxillo-facial defects: A long-term follow-up retrospective study. ORAL &
Implantology. 2017;10(3):276.
Sakuraba M, Kimata Y, Ota Y, et al. Simple maxillary reconstruction using free tissue transfer
and prostheses. Plast Reconstr Surg. 2003;111:594–8.
Supriya M, Ghadiali B. Prosthetic rehabilitation of a patient with an orbital defect using a
simplified approach. J Indian Prosthodont Soc. 2008;116-118.
Gupta RK, Padmanabhan TV. Prosthetic rehabilitation of a post evisceration patient with
custom made ocular prosthesis: A case report. J Indian Prosthodont Soc. 2012;12:108-112.
Moore DJ, Ostrowski JS, King LM Jr. A quasi integrated custom ocular prosthesis. J Prosthet
Dent. 1974;32:439-42.
Newton JT, Fiske J, Foote O, Frances C, Loh IM, Radford DR. Preliminary study of the impact
of loss of part of the face and its prosthetic restoration. J Prosthet Dent. 1999;82:585 90.
Doshi PJ, Aruna B. Prosthetic management of patient with ocular defect. J Indian Prosthodont
Soc. 2005;5:37-8.
Kale E, Mese A, Izgi AD. A technique for fabrication of an interim ocular prosthesis. J
Prosthodont. 2008;17:654-61.
Raflo GT. Enucleation and evisceration. In: Tasman W, Jaeger E (Eds): Duane’s clinical
nd
ophthalmology, (2 ed). Philadelphia, PA, Lippincott. 1995;5:1-25.
Himanshu Aeran, Amit Kumar, Neeraj Sharma. An esthetic ocular prosthesis by
characterization effect. International Journal of Oral Health Dentistry. 2016;2(2):110-113.
Hita-Antón C, Jordano-Luna L, Díez-Villalba R. Eye removal—current indications and technical
tips. In Advances in Eye Surgery. IntechOpen; 2016.
Lubkin V, Sloan S. Enucleation and psychic trauma. Adv Ophthalmic Plast Reconstr Surg.
1990;8:259-62.
Artopoulou Ioli-Ioanna, Montgomery Patricia C, Wesley Peggy J. Digital imaging in the
fabrication of ocular prostheses. J Prosthet Dent. 2006;95:327-30.
Hemchand Surapaneni, Chalapathi Kumar VH, Vinamra Dhariwal, Ranjith Kumar. Rehabilitation
of ocular defect with orbital prosthesis: A case report. IOSR Journal of Dental and Medical
Sciences. 2013;10(4):45-47.
Reddy PSS, Abraham P, Kumar V. Prosthodontic and surgical management of anophthalmia: A
case report. The Journal of Indian Prosthodontic Society. 2014;14(1):120-123.
Nidhi Dinesh Sinha, Aruna J. Bhandari, Gangadhar SA. Fabrication of custom ocular prosthesis
using a graph grid. Pravara Med Rev. 2009;4(1):21-24.
Rajendra Avhad, Ranjukta Sar, Jyoti Tembhurne. Fabrication of custom made ocular prosthesis
using prefabricated iris disc. Guident.net.
Guttal Satyabodh S. A simple method of positioning the iris disk on a custom-made ocular
prosthesis. A clinical report. Journal of Prosthodontics. 2008;17:223–227.
Gupta KL, Nagpal Neeraj, Aggarwal Suchi. Prosthodontic rehabilitation of patient with ocular
defect using a graph grid. Indian Journal of Dental Sciences. 2010;36-38.
Parr GR. Postinsertion care of the ocular prosthesis. J Prosthet Dent. 1983;49:220-224.

47

Current Research in Science and Technology Vol. 1
A Novel Technique to Fabricate Iris Shading of Ocular Prosthesis - A Case Report

Biography of author(s)

Prashant A. Karni
Department of Prosthodontics, KAHE’s (KLE University’s), KLE VK Institute of Dental Sciences, Belgaum-590010, Karnataka,
India.
Dr. Prashant A. Karni working as an Associate Professor in the KAHER’s Department of Prosthodontics and crown bridge KLE
VK IDS Belgaum India. Completed my MDS in 2013 and published articles on different clinical techniques and also academic
papers in various national and international journals.

Dolly Gupta
Department of Prosthodontics, KAHE’s (KLE University’s), KLE VK Institute of Dental Sciences, Belgaum-590010, Karnataka,
India.
Dr. Dolly Gupta completed BDS from Manipal College of Dental Sciences, Mangalore and Masters in Prosthodontics and crown
and bridge, and a certificate course in Implantology, from KLE V.K. IDS, Belagavi(2014-17)during which I have published 4
articles in National and International Journals. In 2016 she got selected to present a paper in European Association for
Osseointegration Congress, held in Paris and got it published in journal of Clinical Oral Implants Research. Also secured
second position for scientific paper presentation at the “Changing Concepts In Implant Dentistry 2015”, held in KLE University,
VK-IDS, Belagavi. After completing my masters, gained clinical experience by working with Dental Clove in Delhi, JAYPEE
Hospital Noida and now runs own clinic in Delhi. Interest in academics and research, as well as in learning and keeping me
updated clinically.

48

Current Research in Science and Technology Vol. 1
A Novel Technique to Fabricate Iris Shading of Ocular Prosthesis - A Case Report

Dr. Heena Sharma (M. D. S. Prosthodontist)
Department of Prosthodontics, KAHE’s (KLE University’s), KLE VK Institute of Dental Sciences, Belgaum-590010, Karnataka,
India.
I have done my Graduation and Masters from K.L.E Institute of Dental Sciences, Belgaum, Karnataka. I have worked the
CLOVE Dental, which is a PAN India dental chain as Consultant and Implant prosthodontist. Currently working with a private
clinic as a Consultant in Mumbai. I came across the this Ocular prosthesis Case in my final year of Masters. We wanted to do
best for the patient, so me and my colleague along with the our staff guidance came up with idea of using contact lenses to
mimic the natural anatomy of her other eye. We tried and prosthesis came out well. Patient is happy with prosthesis. I am
delighted to know that the article is recognised and is publishing in the book.

_________________________________________________________________________________
© Copyright 2019 The Author(s), Licensee Book Publisher International, This is an Open Access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.
DISCLAIMER
This chapter is an extended version of the article published by the same authors in the following journal with CC BY license.
Current Journal of Applied Science and Technology, 21(6): 1-5, 2017.
Reviewers’ Information
(1) Asaad Ahmed Ghanem, Mansoura University, Egypt.
(2) Italo Giuffre, Catholic University of Rome, Roma, Italy.

49

International Journal of Current Advanced Research
ISSN: O: 2319-6475, ISSN: P: 2319 – 6505, Impact Factor: SJIF: 5.995
Available Online at www.journalijcar.org
Volume 6; Issue 8; August 2017; Page No. 5488-5490
DOI: http://dx.doi.org/10.24327/ijcar.2017.5490.0735
Research Article
A UNIQUE TECHNIQUE OF CUSTOMISING PRECISION ATTACHMENT TO
REHABILITATE DISTAL EXTENSION PARTIAL EDENTULOUS CASE
Prashant A. Karni., Anandkaumar G. Patil and Ullas Amasi
Department of Prosthodontics, KLE Academy of Higher Education and Research (KLE University’s) KAHE’s KLE VK
Institute of Dental Sciences, JNMC Campus, Nehru Nagar, Belagavi-590010. Karnataka, India.
ART ICLE

INFO

Article History:
th

Received 29 May, 2017
Received in revised form 13th
June, 2017 Accepted 26th July, 2017
Published online 28th August, 2017
Key words:
Bilateral saddle, precision attachments,
removable prosthesis.

AB STRACT
Today’s practitioners are provided with an ever improving armamentarium of
materials, changing techniques and a better understanding of the oral environment.
This makes it all the more important to reconcile what is actually feasible with the
patient’s own expectations.
A prosthesis may be required for missing teeth to restore appearance and speech,
to improve chewing, or to spread occlusal load over a wider area. Constructing a
restoration may prevent migration of teeth adjacent to a space, or overeruption of
the opposing teeth.
For bilateral missing teeth there are many treatment options, among one of them is
Precision attachments. This can transform patient’s attitude to the wearing of
removable prosthesis. They are more stable and retentive than conventional
dentures and for these reasons are better tolerated.
The current paper is a unique and cost effective technique of duplicating
commercially available precision attachments to fabricate the prosthesis.

Copyright©2017 Prashant A. Karni et al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Precision (Prefabricated) and semi-precision (customised)
attachments are used in dentistry for the retention of
removable or semi-removable prosthesis. [1] In order to
achieve distribution of the loads on the available tooth
support, the precision attachments have been constructed in
two halves, a matrix and patrix.
They are indicated for use in the restoration of multiple
deficiencies of the partially edentulous mouth. They are
generally two types 1) Rigid type- which are designed to
prevent movements when fully articulated and 2) Movable
type- which are designed to allow specific movements when
fully articulated.
Case report
A 75 years old male patient reported to the Department of
Prosthodontics, KLE VK Institute of dental sciences,
Belagavi, with the chief complaint of missing upper back
teeth and wants them to be replaced. Patient gave the history
of extractions, root canal treatment of lower teeth and fixed
bridges with the same.
*Corresponding author: Prashant A. Karni
Department of Prosthodontics, KLE Academy of Higher
Education and Research (KLE University’s) KAHE’s KLE
VK Institute of Dental Sciences, JNMC Campus, Nehru
Nagar, Belagavi-590010. Karnataka, India

On intraoral examination 14,16,17,24, 26 and 27 were
missing, and mandibular arch was restored with porcelain
fused to metal bridges. On radiographic evaluation of 13, 15,
23 and 25, all these abutment teeth were periodontally sound.
Patient was given treatment options for the rehabilitation of
the missing teeth with cast partial dentures, implants,
removable prosthesis and precision fit fixed-removable partial
dentures. With patient’s consent, the treatment plan to restore
the missing teeth with unique, simple and cost effective semiprecision attached prosthesis was decided.
Treatment Procedure
The maxillary and mandibular diagnostic impression was
made using irreversible hydrocolloid impression material
(Ruthinium Alginate, Ruthinium Group, Italy) and casts were
poured using class-III dental stone (Kalastone, Kalabhai
Karson Pvt Ltd, India).
Tentative maxillomandibular jaw relation and articulation was
done on semi-adjustable articulator (Hanau Wide-Vue, Whip
Mix Corp, USA) to know the availability of space for the type
of precision attachment selection. Rhien 83 (OT CAP, Rhien
83, USA) attachment system was selected.
Abutment teeth preparation was carried out with respect to 13,
15, 23 and 25 (Figure no-1) and secondary impression was
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made (Figure no-2) with two stage elastomeric impression
technique (Flexceed Putty type and Flexceed Light body, GC,
India) and master cast was obtained using class-IV die stone
(Kalrock, Kalabhai Karson Pvt Ltd, India).

Resin were attached in the position of 16, 17, 26 and 27 teeth.
Investing and casting was carried out.
Metal try in was done to evaluate the fit of the casting and
further they were subjected to porcelain layering.
Cementation of the prosthesis was done (Figure no-4) using
Glass ionomer luting cement (GC Luting & Lining Cement,
GC corp, Japan).

Figure no 1 Teeth Preparation done

Figure no 4 Cementation of bridge with incorporated attachment.

After the cementation, for the fabrication of customised
precision-fit maxillary removable partial denture, an
elastomeric impression (Flexceed Putty type and Flexceed
Light body, GC, India) was made with two stage impression
technique.

Figure no 2 Elastomeric impression of prepared teeth.

Since four Rhien 83 (OT CAP, Rhien 83, USA) were required
for maxillary bilateral distal extension, for cost effectiveness,
the attachment were duplicated in putty consistency addition
silicon material with indexing method (Aquasil, soft
putty/regular set, DENTSPLY, Germany) (Figure no-3), and
the attachments were recovered by adding the Pattern Resin
(GC Dental Products Corp, Japan) to the index.

The cast was poured using class-III dental stone (Kalastone,
Kalabhai Karson Pvt Ltd, India) and on this record occlusal
denture base was fabricated, tentative maxillomandibular jaw
relation was recorded and mounting was done on the semi
adjustable articulator (Hanau Wide-Vue, Whip Mix Corp,
USA).
Teeth arrangement and try in (Figure no-5) was done followed
by acrylisation using Heat cure acrylic resin (Meliodent,
Makevale Acrylics PVT, LTD, India) and final finishing and
polishing was done.

Figure no 3 Duplicated attachment putty index.

Wax patterns (Kronenwachs, BEGO, Germany) of prepared
abutment teeth with respect to 13, 15, 23 and 25 were
fabricated to receive porcelain fused to metal prosthesis and
relief was provided on the crest of the ridge in the region of
16, 17, 26 and 27 to receive distal cantilever. For the distal
cantilever portion, the prefabricated wax bar was modified of
length 1.5cm and attached to the distal terminal portion of the
wax copings and the duplicated patrix portions of Pattern

Figure no 5 Try –in of the prosthesis.

For the retention of precision-fit removable partial denture,
tissue surface of the matrix portion was relined using soft
liner (GC Dental Products Corp, Japan). Removable partial
denture was inserted and evaluated for the occlusion, comfort
and aesthetics (Figure no-6). Post insertion instructions were
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given to the patient and follow-up appointment was
scheduled.

CONCLUSION
The precision attachments are more versatile and frequently
used now a day for many clinical scenarios. The use of
attachment requires through knowledge, training, skill, ability
and judgement of the clinician for the successful prosthesis.
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The described technique was unique and an attempt was done
to make the prosthesis cost effective and simple for the
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ABSTRACT

Article History:

Aim: Dental plaque of patients in the Intensive Care Unit (ICU) can provide an environment for
colonization of potential respiratory pathogens (PRP) making it a major risk factor for developing
Ventilator associated pneumonia(VAP). This study was aimed to assess and compare the role of
dental plaque as a reservoir for respiratory pathogens in causing Ventilator Associated Pneumonia.
Materials and Methods: A total of 30 patients belonging to the age group of 40-75 years were
enrolled in the study. The subjects were assigned into 3 groups: Group 1 – Healthy, Group 2 –
Chronic generalized periodontitis (CGP) and Group 3 – Ventilator associated pneumonia (VAP).
Dental examination included recording Simplified Oral Hygiene Index (OHI-S), Gingival Index (GI)
and Plaque Index (PI) to assess the oral hygiene status and gingival condition. Supragingival plaque
samples were collected from all the 3 groups and subgingival plaque samples were collected only
from group 2. The samples were subjected for aerobic and anerobic microbial analysis. Statistical
analysis was done using Statistical Package for the Social Sciences (SPSS) software.
Results: Aerobic culture of supragingival plaque showed the presence of Klebsiellapneumoniae,
Pseudomonas aeruginosa and Escherichia coli in group 3 patients, which was statistically significant
(P < 0.001) when compared to group-2 and group-1 patients. It also showed a statistically significant
difference in the mean scores of OHI-S, GI and PI scores (p< 0.001) in group 3 when compared to
group 1 suggesting that VAP patients had poor oral hygiene and attributed to lack or abstinence of
oral hygiene practices during mechanical ventilation.
Conclusion: There was a definitive, qualitative difference of oral microflora seen between above 3
groups and Dental plaque acts as a reservoir for potential respiratory pathogens
(Klebsiellapneumoniae, Pseudomonas aeruginosa and Escherichia coli) in causation of ventilator
associated pneumonia.
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INTRODUCTION
In the era of evidence based dentistry, research in the area of
infectious diseases has led to resurgence in the concept of focal
infection1 known as periodontal medicine.2 Recent evidence
suggests that periodontal infection may significantly enhance
the risk for certain systemic diseases or alter the natural course
of systemic conditions.3 Nosocomial pneumonia (VAP/NonVAP) is usually caused by colonization of oropharynx4 by
opportunistic pathogens such as Pseudomonas aeruginosa,

Staphylococcus aureus, Acinetobacter species, and gramnegative enteric bacteria such as Klebsiellapneumoniae,
Escherichia coli, and Enterobacter species.5
Ventilator associated pneumonia (VAP) is pneumonia in
patients receiving mechanical ventilation that was neither
present nor developing at the time of intubation.6 It is a major
cause of infection in the hospital, and studies have shown that
this infection add to the cost and double the length of stay of
the patient in the hospital.7 Many researches are being carried
out to find the causes for development of VAP which has a
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high mortality rates ranging from 20% to 41%8, 9, 10, 11, so the
incidence can be reduced and benefit the mankind.
Poor oral hygiene and periodontal disease may promote
oropharyngeal colonization by potential respiratory pathogens
(PRPs) including Enterobacteriaceae (Klebsiellapneumoniae,
Escherichia coli, Enterobacter species, etc), Pseudomonas
aeruginosa, and Staphylococcus aureus.12 Therefore it has been
suggested that dental plaque may serve as reservoir of
microorganisms for the causation of Ventilator associated
pneumonia in individuals who are on ventilators. Thus the aim
of the study was to to assess and compare the role of dental
plaque as a reservoir for respiratory pathogens in causing
Ventilator Associated Pneumonia.

MATERIALS AND METHODS
Patients of either sex, reported to the Out Patient Department,
Department of Periodontics, KLE VK Institute of Dental
Sciences, Belgaum, and to medical intensive care unit of
KLES Dr. PrabhakarKore Hospital and Medical Research
Centre, Belgaum, were selected for the study. A written
informed consent was obtained from all the subjects and
ethical clearance was obtained by the Ethical Committee, KLE
V.K. Institute of Dental Sciences, KLE University, Belgaum.
A total of 30 patients belonging to the age group of 40-75
years were enrolled in the study (15 males & 15 females) and
divided into 3 groups as follows, Group - 1Healthy (10
patients who were systemically & periodontaly healthy),
Group – 2 CGP (10 patients with chronic generalized
periodontitis), Group – 3 VAP (10 patients with ventilator
associated pneumonia).
During oral examination the clinical parameters such
Simplified-Oral Hygiene Index (Greene and Vermilion,
1964)13, Gingival Index (Loe and Sillness, 1963)13,Plaque
Index (Sillness and Loe 1964)13, were recorded for all the
patients to assess the oral hygiene status. Patients within the
age group of 40-75 years, who had a gingival index score and
OHI-S scorescore of 1.2 and above for group 2 and 3, who had
plaque index score of 1.0 and above for group 2 and 3, and
who had been on ventilator for more than 48hrs for any other
systemic conditions other than pneumonia in group 3, were
included in the study. Patients with systemic conditions like
diabetes mellitus, immunologically compromised patients or
patients with septicaemia, who have received any scaling and
root planning or any other periodontal therapeutic procedures
in the last 6 months, and Patients diagnosed as having
community acquired pneumonia and non-ventilator associated
pneumonia were excluded from the study.

comparison for the presence of respiratory pathogens in
aerobic supragingival plaque culture was done using Chisquare
test using SPSS 21.0.

RESULTS AND OBSERVATIONS
Clinical parameter evaluation: The clinical parameters
observed for the assessment of oral hygiene status showed that,
the mean and standard deviation scores of OHI-S, GI and PI
between Healthy group and VAP group showed statistically
significant difference (p< 0.001) (Table 1), suggesting that
VAP patients had poor oral hygiene when compared to the
healthy group. Whereas no difference was found in the mean
and standard deviation scores of OHI-S, GI and PI between
CGP and VAP (Table 2) suggesting that amount of plaque and
gingival inflammation in VAP patients were almost similar to
the CGP patients.
Table 1 Comparison between Healthy group and VAP
group

OHIS
GI
PI

N

Mean

Healthy
VAP
Healthy
VAP
Healthy
VAP

10
10
10
10
10
10

0.96
3.66
0.52
2.21
0.75
2.27

Std.
P-Value t-Value
Deviation
0.25
0.60
.001
-12.93
0.26
0.39
.001
-11.35
0.53
0.34
.001
-7.44

Table 2 Comparison between CGP group and VAP group

OHIS
GI
PI

Group

N

Mean

CGP
VAP
CGP
VAP
CGP

10
10
10
10
10

4.07
3.66
2.32
2.21
2.17

Std.
Deviation
0.92
0.60
0.27
0.39
0.36

PValue

t-Value

.265

1.15

.475

0.73

Microbial analysis: The microorganisms grown in
supragingival plaque Aerobic culture (Table3) were further
divided into respiratory organisms (Klebsiellapneumoniae,
Streptococcus
pneumonia,
Staphylococcus
aureus,
Pseudomonas aeruginosa, Escherichia coli) and nonrespiratory organisms (Oral commensals, Porphyromonas
species,
Bacteroidesfragilis,
Enterococcus
species,
Micromonas micros, Prevotella species, Fusobacterium
species, Peptostreptococcusintermedius, Streptococcus mutans,
Peptostreptococcusanaerobius, Citrobacterspp).
Table 3 Microorganisms isolated in aerobic culture of
supragingival plaque (SPA)
Supragingival plaque
aerobic (SPA)
NOGC
Oral commensals
Klebsiellapneumoniae
Enterococcus species
Citrobacter spp.
Pseudomonas aeruginosa
Escherichia coli
Klebsiellapneumoniae,
Staphylococcus aureus
Enterococcus species,
Streptococcus mutans
Klebsiellapneumoniae,
Citrobacter spp.
Total

After isolating the teeth with cotton rolls the tooth surfaces
were dried with sterile gauze to avoid contamination by saliva.
Supragingival plaque samples were collected for all the 3
groups and subgingival plaque samples were collected from
group 2 using sterile periodontal curettes and placed in sterile
test tube containing 1ml of normal saline solution for aerobic
and thioglycolate medium for anaerobic bacteria from the
respective groups. The prepared samples were sent to
Department of Microbiology, JN Medical College for aerobic
and anaerobic culture.
Statistical analysis
The mean and standard deviation (SD) for OHI-S, GI and PI
were calculated from the observations. Intergroup comparison
for indices scores was done using Paired‘t’ test. Intergroup

Group

Healthy %

CGP

%

VAP

%

Total

1
9
0
0
0
0
0

10%
90%
0
0
0
0
0

0
1
3
3
1
0
0

0
10%
30%
30%
10%
0
0

0
0
5
0
0
3
1

0
0
50%
0
0
30%
10%

1
10
8
3
1
3
1

0

0

1

10%

0

0

1

0

0

1

10%

0

0

1

0

0

0

1

10%

1

100% 10 100% 10 100%

30

0
10

Presence of respiratory organisms in VAP was higher
compared to CGP group and healthy group which was
statistically significant (Table 4).
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major risk factor for developing VAP in patients who are on
ventilators.15

Table 4 Association between respiratory and non
respiratory pathogen between groups in aerobic culture of
supragingival plaque
Organisms
Healthy
Respiratory organisms
0
Non respiratory
10
organisms
Total
10

CGP
4

VAP
10

6

0

10

10

2

χ Value P Value
20.36

< 0.001

Anaerobic culture of supragingival plaque samples did not
show presence of any respiratory pathogens in all the three
groups. (Table 5)

The microorganisms grown in aerobic culture of supragingival
plaque were further divided into respiratory pathogens and
non-respiratory pathogens. Results showed that VAP patients
harboured greater number of potential respiratory pathogens
compared to chronic periodontitis patients followed absence of
PRPs in healthy subjects and the difference were statistically
significant, (Table 4) (p< 0.001).

Table 5 Microorganisms isolated in anaerobic culture of
supragingival plaque (SPAN)
SPAN
Healthy % CGP % VAP % Total
NOGC
9
90%
9
90%
0
0
18
Oral commensals
0
0
1
10%
0
0
1
Porphyromonas spp.
1
10%
0
0
0
0
1
Bacteroidesfragilis
0
0
0
0
5
50%
5
Micromonas micros
0
0
0
0
1
10%
1
Prevotella spp.
0
0
0
0
2
20%
2
Peptostreptococcusan
0
0
0
0
2
20%
2
aerobius
Total
10
100% 10 100% 10 100% 30

Subgingival plaque samples were collected only in CGP
group. 20% aerobic culture of subgingival plaque samples
showed the presence of PRP’s such as Klebsiellapneumoniae,
Streptococcus pneumonia (Table 6). And none of the
subgingival plaque samples showed the presence of PRP’s in
anaerobic culture of subgingival plaque (Table 7).
Table 6 Organisms isolated in aerobic culture of
subgingival plaque
SGA
NOGC
Oral commensals
Klebsiellapneumonia
Streptococcus pneumonia
Total

CGP
4
4
1
1
10

%
40%
40%
10%
10%
100%

Total
4
4
1
1
10

Table 7 Organisms isolated in anaerobic culture of
subgingival plaque
SGAN
Porphyromonas spp.
Bacteroidesfragilis
Micromonas micros
Peptostreptococcusintermedius
Peptostreptococcusanaerobius
Micromonas micros, Prevotella spp.
Bacteroidesfragilis, Fusobacterium spp.
Prevotellaspp, Fusobacterium spp.
Total

CGP
2
2
1
1
1
1
1
1
10

%
20%
20%
10%
10%
10%
10%
10%
10%
100%

In the present study, Statistically significant difference (p
<0.001) in OHI-S, Plaque index and Gingival index scores was
seen in CGP and VAP patient group when compared to healthy
group (Table 1,2). This increased amount of plaque in VAP
patients may be attributed to lack or abstinence of oral hygiene
practices during mechanical ventilation. Increase in the plaque
scores in ventilator patients in the present study is in
agreement with investigations carried out by Scannapieco et
al,15 and by Fourrier et al.16

Growth of respiratory pathogens in aerobic supragingival
plaque culture was 100% in VAP patients, and 40% in CGP
patients (Table 4). The lack of oral hygiene, the decline in
activity of daily living, and the presence of polypharmacyrelated xerostomia in institutionalized elders disturb the
delicate equilibrium between tooth structure and oral fluids,
thus providing favourable conditions for the proliferation of
potential respiratory pathogens in dental plaque. Further
weakened swallowing and cough reflexes17, decreased
mucociliary clearance of airways result in the aspiration of the
respiratory pathogens present in dental plaque into the lungs.18,
19, 20,
This explains the biological plausibility for dental plaque
to act as potential reservoir for respiratory pathogens. The
present study is in agreement with the investigations done by
Russell & Colleagues21 and Ali A El- Solh & Colleagues22
who isolated similar respiratory pathogens in hospital acquired
pneumonia patients (Klebsiellapneumoniae, Escherichia coli,
Staphylococcus aureus and Pseudomonas aeruginosa).
Subgingival plaque was collected only in CGP group, as in
healthy group subgingival plaque cannot be procured.23In VAP
patients subgingival plaque sample collection was avoided as it
can induce bleeding, increases the risk of aspiration
pneumonia which may complicate the disease severity and
increases the mortality of the patient.

Total
2
2
1
1
1
1
1
1
30

DISCUSSION
Periodontal disease has been reported to be a pre-disposing
factor for several diseases and systemic conditions for example
cardiovascular diseases, diabetes, kidney diseases, stress
related diseases, pre-maturity and/or low birth weight14 and
respiratory diseases such as COPD and pneumonia.
The anatomical continuity between the lungs and the oral
cavity makes the latter a potential reservoir of respiratory
pathogens. Within 48 hours of admission to the intensive care
unit (ICU), patients have changes in oral flora towards a
predominantly gram-negative spectrum, which is more
virulent. Dental plaque can provide an environment for
colonization of potential respiratory pathogens making it as a

Aerobic culture of subgingival plaque showed presence of
respiratory pathogens in 2 samples (Table 6). The
supragingival and subgingival zones is not watertight
compartment which substantiate the presence of respiratory
pathogens (20%) in aerobic culture of subgingival plaque and
thereby endorses the possibility that dental plaque could be a
potential reservoir for respiratory pathogens.
Anaerobic culturing of supragingival and subgingival plaque
samples did not show presence of PRPs in any of the group.
(Table 5, 7) This can be attributed to high mortality of
respiratory pathogens in anaerobic conditions.
The
study
showed
that
respiratory
pathogens
(Klebsiellapneumoniae,
Pseudomonas aeruginosa
and
Escherichia coli) colonizing dental plaque could be implicated
in development of Ventilator associated pneumonia in
hospitalized elderly patients and it is suggested that active
programs be instituted by all health-care practitioners to
enhance the access of institutionalized patients to dental care
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services and to improve daily oral hygiene. So that the
incidence of ventilator associated pneumonia can be decreased
and reduce the mortality rate of VAP

CONCLUSION
The present study suggested that there was a definitive,
qualitative difference present between the microflora of
Healthy, Chronic generalized periodontitis and Ventilator
associated pneumonia patients and Dental plaque acts as a
reservoir of respiratory pathogens (Klebsiellapneumoniae,
Pseudomonas aeruginosa and Escherichia coli) in causation of
ventilator associated pneumonia. Further multicentric studies
with large sample size are required to substantiate the causal
relationship of dental plaque and Ventilator associated
pneumonia.
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ABSTRACT
Aim: This study evaluated the antibacterial activity and dimensional stability of irreversible hydrocolloids mixed with different
concentrations of chlorhexidine gluconate instead of water.
Materials and methods: Experimental specimens (45 specimens) were prepared and allocated into three groups of 15 each.
Group I: Impression material mixed with distilled water served
as control. Groups II and III were prepared with 0.12 and 0.2%
chlorhexidine gluconate solution, respectively. Specimens in
each group were subjected to tests for dimensional stability.
For antimicrobial activity, 30 specimens were prepared and allocated into three groups of 10 each named as group I (control),
group II (0.12% chlorhexidine gluconate), and group III (0.2%
chlorhexidine gluconate) similar to specimens for dimensional
stability. Statistical analysis was performed using a one-way
analysis of variance (ANOVA) and Tukey test.
Results: Zones of inhibition were observed around test specimens, but not around control specimens; there was a significant
intergroup difference in the diameters of the inhibition zones.
In the test for dimensional stability, no significant differences
were detected among groups, and the accuracy was clinically
acceptable.
Conclusion: Irreversible hydrocolloid impression material mixed
with chlorhexidine exhibits varying degrees of antibacterial activity without influencing the dimensional stability of set material.
Clinical significance: Many contagious diseases can be
prevented by practical control of infection in the dental office.
Chlorhexidine gluconate, as a mixing liquid, ensures disinfection
of impression, and this method of disinfection is more convenient
and avoids extra effort as in other disinfection techniques.
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INTRODUCTION
As a health professional, it is the responsibility of the
dental surgeon to prevent disease and treat when disease
sets in. The American Dental Association (ADA) has recommended use of gloves, caps, masks, eyeglasses, and
sterilization of dental materials for control of infection in
dental offices and laboratories. Impressions along with
trays are also an important source of cross–contamination,
which should be considered in infection control.1
In dental clinics, dental impressions are easily contaminated with saliva and blood from the oral cavity.2 These
contaminated impressions, particularly hydrocolloid
impressions, pose notable risks to dental practitioners,
patients, and laboratory personnel.3,4 Due to hydrophilic
nature, irreversible hydrocolloids retain the highest
number of bacteria.5 Leung and Schonfeld6 reported that
even stone casts are potential sources of cross-infection.
Prosthetic work can expose professionals and technicians
to contagious diseases, such as acquired immunodeficiency
syndrome, hepatitis, and tuberculosis. Hence, additional
infection control procedures, such as washing and disinfecting impressions should be followed during the manipulation and handling of dental impressions and dentures.1
Many studies have evaluated the effect of various
disinfectants and methods of disinfecting impression
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materials, but the results of those studies varied widely.
Disinfectant should ideally be an effective antimicrobial agent, yet cause no adverse effects on properties of
impression material and the resultant gypsum cast.2
Many methods have been proposed for disinfection
of irreversible hydrocolloid impression material. Among
these, spray and immersion are the most common
methods used in clinical practice. However, these
methods present several disadvantages. Disinfection
by immersion or spraying is quite effective in reducing
cross-infection, but compliance by dental professionals
has been uneven. The reasons for this include:
• Disinfection involves an extra effort or action.
• Loss of surface detail and dimensional accuracy of
the impression by spraying or immersing impression
material with disinfectants.
• Inhalation of disinfectants used for spray and immersion techniques may present health risks to the dental
team.
• Toxic disinfectants cause corrosion of metallic trays
or dislodgement of the impression from the tray.7
Due to these difficulties, self-disinfecting irreversible
hydrocolloid impression materials evolved as those are
impregnated with disinfectants. This technique reduced
the overall quantity of bacteria on the impression material, without affecting dimensional stability than spray
and immersion techniques, and saved disinfection time.7
However, disinfectant was impregnated into the
powder of impression material for most of the selfdisinfecting irreversible hydrocolloid impression materials and few attempts have been made to add disinfectants
into the mixing liquid. Hence, in the present study, various
concentrations of chlorhexidine gluconate solution were
used to mix the irreversible hydrocolloid impression
material powder, and the antibacterial effect and dimensional accuracy of impression material were evaluated.
The purpose of the study was to determine the
following:
• Whether in vitro antibacterial activity against representative pathogenic microbes could be obtained
after mixing chlorhexidine gluconate with irreversible
hydrocolloid impression material
• The effects of chlorhexidine solution on the dimensional accuracy of irreversible hydrocolloid impression material
• The concentration of chlorhexidine recommended for
producing the self-disinfecting impression material

was selected for the study. The commercial alginate
Tropicalgin (Zhermack) and a range of gypsum products commonly used in clinical practice were used in the
study. Impression material and gypsum products were
manipulated according to manufacturer’s instructions.

Disinfection Procedures
The disinfecting solution used was chlorhexidine gluconate solution in two concentrations, namely, 0.12 and
0.2%. Chlorhexidine was used in its pure form with no
additives and preservatives (ICPA health products Ltd.,
Ahmedabad, India). Distilled water was used as a control.
Chlorhexidine was used as mixing liquid for irreversible
hydrocolloid.

Measurement of Dimensional Accuracy
A master die according to the ADA specification (specification no. 18)8 was used in the study as shown in
Figure 1. A stainless steel block was machined into a
round base and a platform. Two points, namely x and x′,
were identified on the master die, which were formed
at the intersection of the 25 µm (width) vertical line and
the two horizontal lines d1 and d2. Then, the distance
between points x and x′ was measured using an electronic
caliper to evaluate the dimensional stability. As shown
in Figure 1, custom tray for this steel die was fabricated.
A wax spacer was positioned over the entire master die,
resembling an inverted loaf to provide uniform spacing
(2 mm) and consistent seating against the die base for
the acrylic resin trays. Custom trays were fabricated over
the die. Uniformly spaced perforations were placed in the
trays with a round bur to retain the irreversible hydrocolloid without an adhesive. Irreversible hydrocolloid
impression material was mixed according to manufacturer’s instructions. Chlorhexidine gluconate solution
was used as mixing liquid for test groups and autoclaved

MATERIALS AND METHODS
Impression Materials and Gypsum Products
Irreversible hydrocolloid impression material generally used in prosthodontic and orthodontic practice
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Fig. 1: ADA specification no. 18 master die
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distilled water for control group. Impressions of the steel
die were made with the custom tray, and allowed to set
for 6 minutes at room temperature with uniform pressure on the die. Impressions were poured immediately
in die stone, and stone casts were recovered. Die stone
was mixed according to manufacturer’s instructions and
mechanically spatulated with a stirring instrument. The
stone casts were allowed to set for 2 hours before separation and were dried at room temperature for at least 24
hours before being measured. Measurements were made
by single operator using an electronic digital caliper
between two designated points on the specimen. Mean
dimensions of the stone cast (control or after disinfection),
which were obtained by calculating the mean of three
measurements for the stone cast, were compared with a
mean of three readings of master die. Results were then
subjected to statistical analysis.
The dimensional stability was calculated using the
following formula2:
(L-L′/L) × 100

where L represents the dimensions of the master die
which were obtained by calculating the mean of three
measurements; L′ represents the mean dimension of
the stone cast (control or after disinfection) which were
obtained by calculating the mean of three measurements
for the stone cast.

solution, and group III specimens were mixed with 0.2%
chlorhexidine solution.

Measurement of Antibacterial Effect
The agar well technique was used to assess the antibacterial activity of the specimens. Irreversible hydrocolloid impression material was mixed according to the
powder/liquid ratio recommended by the manufacturer.
Then impression disks, 6 mm in diameter and 1 mm in
thickness, were prepared. These impression disks were
embedded in nutrient agar plates previously inoculated
with the appropriate microorganisms under sterile conditions. On each agar plate, two impression disks were
embedded from each of the two test groups (group 0.12%,
group 0.2%). The control specimen (autoclaved distilled
water) was placed in each plate (Fig. 2). Finally, all plates
were incubated in the appropriate aerobic environment
for 24 hours at 37°C.
After incubation, the clear zones or inhibitory areas
appeared around the specimens (Fig. 3). Inhibitory zones
were measured with an antibiotic zone scale to evaluate
the antibacterial effect (Fig. 4). The following microorganisms were used: American Type Culture Collection
(ATCC) Staphylococcus aureus ATCC 29213 and S. aureus
ATCC 33591.

RESULTS
Preparation of Test and Control Specimens
Specimens made from irreversible hydrocolloid impression material were prepared in accordance with the
specific requirements in different tests. The specimens
were divided into three groups in each test: Group I
specimens prepared by mixing irreversible hydrocolloid
with autoclaved distilled water which served as control,
group II specimens were mixed with 0.12% chlorhexidine

The means and standard deviations of the dimensional
changes are presented in Table 1. Control specimens
showed greater dimensional accuracy in comparison
with test groups. However, there was no significant difference in dimensional accuracy between impression
materials mixed with different concentrations of disinfectant solution. However, the differences in dimensional
accuracy of three groups were statistically nonsignificant

Fig. 2: Specimens embedded in media inoculated with microorganisms
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Fig. 3: Inhibitory zones after 24 hour incubation period

Fig. 4: Measurement of inhibitory zones

Table 1: Mean, SD, SE, and coefficient of variation of
dimensional change scores in three study groups

Table 2: Comparison of three study groups with mean
dimensional change scores by one-way ANOVA

Groups
Mean ± SD SE
Control distilled water 24.96 ± 0.03 0.01
0.12% chlorhexidine
24.64 ± 0.35 0.11
0.2% chlorhexidine
24.66 ± 0.34 0.10
SE: Standard error, SD: Standard deviation

% of dimensional
change
0.15
1.42
1.37

Source of
variation

Degrees of Sum of Mean sum
freedom
squares of squares f-value

Between
groups

2

1.29

0.6447

Within
groups

57

4.54

0.0796

Total

59

5.83

p-value

8.0952 0.0008*

*p<0.05

Table 3: Mean diameter of inhibition zone (mm) for each
bacterial species and group
Species

0.12%

0.2%

Control

S. aureus ATCC 33591

14

15

0

S. aureus ATCC 29213

19

20

0

microorganism when the concentrations of chlorhexidine
solution were raised from 0.12 to 0.2%.

DISCUSSION
Graph 1: Comparison of three study groups with mean
dimensional change scores

(p < 0.05) (Graph 1). Table 2 summarizes comparison of the
study groups with mean dimensional change scores by
one-way ANOVA with no significant differences (p < 0.05)
among groups in relation to each other.
Well-defined zones of inhibition became apparent
after incubation period, and consistent measuring of
inhibitory fields was done. Mean diameters of inhibited
zones for each microorganism are presented in Table 3.
The results demonstrated zones of inhibition around the
test specimens on all plates. No zones of inhibited growth
were observed around the control wells on agar plates.
One-way ANOVA and Tukey test revealed that the inhibition zones tested became significantly larger for each
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Decontamination of impression materials is an essential
stage in controlling cross-infection in dentistry.9 Use
of disinfectant-supplemented irreversible hydrocolloid impression materials provides greater efficiency
and effectiveness compared with the other disinfection
techniques.7
Oral microorganisms easily get incorporated in
impression materials during setting. Immersing or spraying rinsed impressions provide only surface disinfection.
However, the self-disinfecting impression is uniformly
disinfected throughout the material and not just on the
surface. Impression material takes up oral fluids and
microbes while setting, which introduces microorganisms
within the material. Therefore, disinfectant-supplemented
alginates could eliminate most of the microbes that were
incorporated into the set impression materials.7
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Chlorhexidine is a broad-spectrum disinfectant,
i.e., an effective antiplaque and antigingivitis agent.
Chlorhexidine has been studied in several mouthrinse
formulations and is proved to be safe and effective.7 Most
commonly used concentrations of chlorhexidine solutions
as mouth rinse are 0.12 and 0.2%; these concentrations are
proved to be effective against most of the microbes. To
be indicated as a substitute for water, the solution used
for the mix should be biocompatible and not affect either
the physical or mechanical properties of the irreversible
hydrocolloid. Chlorhexidine gluconate solution was
selected for this research because it fulfills those requirements. Chlorhexidine was used in its pure form without
any additives to eliminate effects of other ingredients on
properties impression material. Thickness of samples to
test for antibacterial activity was kept uniform, i.e., 2 mm
to achieve consistent results.
Disinfection method used in this study is shown to be
effective against S. aureus, which is in accordance with a
study conducted by Casemiro et al10; they evaluated in
vitro antimicrobial activity of irreversible hydrocolloids
prepared with a 0.2% chlorhexidine gluconate solution
against oral microbiota. They found that chlorhexidine
was effective against S aureus.
Staphylococcus aureus is found to be sensitive to
chlorhexidine, which is in agreement with the study by
Wang7 and Zahraa Alwahab.11 Positively charged chlorhexidine molecule interacts with negatively charged bacterial
cell wall and permits agent to penetrate into cytoplasm
leading to potassium leakage and death of microbe.11
It was expected that exposure of impression materials
to disinfectants would adversely affect dimensional accuracy.9 However, results of this study show that the dimensional changes were insignificant when chlorhexidine was
used as mixing liquid. Specimens made with distilled
water were more dimensionally accurate in comparison to
specimens made with 0.12 and 0.2% chlorhexidine solution.
The mean percentage deviation of measurements
recorded for gypsum product produced comparable
results. There was no significant difference in the overall
dimensional accuracy between casts made from impression materials mixed with different concentrations of
chlorhexidine. This is in agreement with study conducted
by Taylor et al.9
The result of the current study is also in agreement with study conducted by Wang et al.7 The threedimensional accuracy of the irreversible hydrocolloid
was not influenced, even if chlorhexidine solution
served as the mixing liquid.
Acceptable methods for measuring dimensional accuracy of casts include measuring microscopes, micrometers, dial gauges, and calipers.9 Digital caliper was used
in the study with good reproducibility between repeat
readings of each measurement.

Ramer et al12 conducted a study to evaluate the accuracy of alginate impressions made with water to which
iodine or chlorhexidine was added. They found that
accurate casts can be made when either of the disinfectant
is incorporated into alginate impression material. This is
in agreement with results of this study.
Amalan et al13 evaluated properties of irreversible
hydrocolloid impression materials mixed with disinfectant liquids. Impression material was mixed with 0.1
and 0.2% chlorhexidine, which is similar to the method
employed in this study. They concluded this method of
disinfection ensures disinfection of impressions without
significantly altering its properties.
Flanagan et al14 evaluated antimicrobial activities of
dental impression material. They found that alginate with
chlorhexidine killed all the Gram-negative bacilli and
majority of Gram-positive cocci and yeast. Chlorhexidine
is an effective antimicrobial agent and ensures disinfection of impression.
Rosen and Touyz15 studied changes in working time
and accuracy of alginate impression material when mixed
with disinfectant solutions rather than water. Results
indicate that when chlorhexidine is used as a substitute
for water, it does not modify working time beyond acceptable limits and has no significant effect on dimensional
accuracy of the material.
There was a deviation between master model and test
specimens. This level of deviation would have greater
significance if impressions were to be used to construct
fixed prosthesis. Irreversible hydrocolloid impression
materials are usually used in prosthetic and orthodontics purposes where the level of accuracy is less critical.9
Hence, chlorhexidine can be safely used as mixing liquid
for irreversible hydrocolloid impression material.

CONCLUSION
1. Chlorhexidine self-disinfecting irreversible hydrocolloid impression material exhibits varying degrees of
in vitro antibacterial activity. This disinfection method
was effective in the elimination of S. aureus.
2. Based on the findings of this study, chlorhexidine can
be used as mixing liquid for irreversible hydrocolloid,
without influencing the dimensional stability of set
material.
3. Based on the findings of this study, 0.2% is the recommended concentration for chlorhexidine solution to
produce the self-disinfecting impression material.
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Abstract
Statement of the Problem
Inadequate preparation of teeth for metal ceramic crowns can significantl y
influence the ulti mate for m and longevit y of the definitive restor ation, as well as
adversel y affect the supporting tissues.

Purpose
The purpose of this study was to deter mi ne the effect of 3 different tooth
preparation techniques on an operator 's abi lity to appropriatel y prepare teeth for
metal ceramic crowns.

Material and Methods
Thirty typodont maxillary left central incisor teeth were mounted individuall y and
randoml y allocated to 3 equal groups (A, B & C). Each tooth was prepared by the
operator for a metal ceramic crown. A freehand approach was used to prepare the
teeth in group A whil e Groups B and C were prepared with the help of a silicone
putty index and suitable depth gauge burs, respectivel y. A silicone index of the
unprepared tooth, into which contrasting silicone was inj ected to occupy the space
created by tooth preparation was sectioned in the midline. The left side of this
section was then viewed under an optical stereomicroscope measured at five points
(labial cervical, midlabial, incisal, mid palatal and palatal cer vical). The data was
then anal yzed by ANOVA test.

Results
The mean depths of preparations for group A, B and C at the five points were
statistically significant expect labial cervical preparation between group A and B
and palatal cer vical pr eparation between gr oup B and C.
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Conclusion
Within the limitations of this study, it was concluded that use of depth gauge burs
provided the closest to ideal preparation for metal ceramic cr owns. Free hand
technique was the least desirable as it resulted in significant under reduction of the
tooth structure.
Key Wo rd s: M e t a l C e r a mi c , D e pt h G a ug e B u r s , T y p o d o nt , P o l y v i ny l S i l o x ane .

INTRODUCTION
In spite of the increasing popularity of All ceramic restorations, general dental practitioners still
consider the metal ceramic crown an established treatment for extensively restored teeth, particularly
where a combination of durability and esthetics are required1. Tooth preparations for metal ceramic
crowns must be accomplished without compromising the pulp or the supporting structures2. In vitro
studies evaluating preparation completed by clinicians for metal ceramic crowns have reported a
tendency for clinicians to under prepare teeth, when a free hand approach was used3. Dunne S. M.
reviewed the limitation of visual perception in restorative dentistry and stated that accurate judgment
of size, depth and angle is required in the practice of restorative dentistry. Most assessments are made
simple by visual examination and these judgments are therefore often subjective .The limitation of
visual perception renders such judgments in accurate and subject to variation. He proposed the use of
standardized objects to allow size and angle judgment4. The use of indexes or depth gauge burs are
two recognized methods of improving the accuracy of the preparation features5. However few studies
to date have investigated the effect these have on an operator’s ability to appropriately and
consistently prepare teeth for metal ceramic crowns. The purpose of this study was to investigate the
effect a free hand, an index and a depth gauge bur have on accuracy of preparations for metal ceramic
crowns prepared by one operator.

Aims and Objectives
Aim
Aim of the study was to investigate the effect of freehand, a silicone index and depth gauge bur on the
accuracy of preparations for metal ceramic crowns, prepared by one operator.

Objectives
1. To evaluate the amount of reduction achieved by each of the three different techniques for a
metal ceramic crown preparation.
2. To compare the three techniques for their effectiveness in achieving a near ‘ ideal ’
preparation.
3. To determine the most suitable technique of tooth preparation which would yield consistently
good results.
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METHODOLOGY
Preparation of Master Model Block
The master model block was prepared to standardize the dimensions of the mounting block on which
typodont teeth were mounted. The block was first prepared in wax using baseplate wax to standard
dimension (3 cm X 5 cm).
A typodont tooth was placed in the centre of the wax block. V-shaped notches were placed on the
block on the facial and lingual aspect to stabilize the putty and to evaluate the completeness of the
reseating during subsequent impression procedure. U shaped troughs were placed on the mesial and
distal aspect of the tooth. These troughs provided a stable seat for the cartridge of the syringe from
which light body polyvinylsiloxane would be injected for impression after the tooth preparation. This
block was invested in a dental flask and dewaxed. The mould space was then filled with self cure
resin.
After polymerization of self cure, it was then deflasked and a prototype master model block was
derived. The model was then finished and polished. It was then invested in a polyvinylsiloxane putty
impression material and was removed after the material was set. This hardened putty then provided
the mould space into which individual tooth could be placed and plaster poured into it. Thus, each of
the 30 typodont teeth were subsequently mounted.
Thirty maxillary left central incisor typodont teeth were mounted in individual plaster blocks of
standardized dimensions (3 X 5 cm). The teeth were then divided into three equal groups (A, B, and
C) of ten each (figure 1)
A suitably experienced clinician, unaware of the purpose of the study, was selected to participate in
the study and asked to prepare the teeth for metal ceramic crowns, requiring a shoulder finish line on
the labial aspect and chamfer finish line on palatal aspect. The clinician was requested to prepare each
tooth with the use of standard crown reduction burs.
Three techniques of Metal ceramic crown preparation were allocated to the three groups A, B, & C of
ten teeth each. The three techniques were
A  Freehand preparation
B  Use of a silicone Putty index
C  Use of depth gauge burs
Teeth in Group A were prepared free hand whereas those teeth in Group B were prepared with the aid
of a sectioned index made from addition – cured silicone impression material. The index was
sectioned in the midlabial aspect and the incisal half was then sectioned in the midline to provide
enough guidance to the operator to facilitate the reduction. The teeth in group C were prepared by the
use of a depth gauge burs (1.5 mm ) for labial reduction and incisal reduction was facilitated by use of
another bur (2.0 mm).An addition reaction silicone putty index was prepared before proceeding with
the tooth preparation. The index was then replaced over the tooth after preparation and a light body
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addition reaction silicone of a contrasting colour was injected into the index by means of a syringe
through the channel prepared on the mounting block, till excess material extruded from the outlet
channel, indicating that the material had occupied the space created by tooth reduction. (figure 2)
After the light body polyvinyl siloxane has set, the index was then sectioned in the midline. Then the
left handed side of the sectioned index was removed from over the tooth and a thin section made from
the left sided part of index. This is then viewed under the optical stereomicroscope at 10 X
magnification and 1.5 mm zoom. The mounted section of the index is viewed under the
stereomicroscope at 5 different points of the impression corresponding to 5 different areas on the
tooth where reduction was achieved (figure 3). The five points are labial cervical, mid labial, incisal,
mid palatal and palatal cervical. The thickness of light body polyvinyl siloxane is measured under the
stereo microscope using eye pieces that have calibrations on them. These calibrations are reffered to
as units and the no. of calibrations, correspond to no. of units to be measured. These units are then
converted into mm readings using the formula :

Reading in mm = No. of units / eyepiece magnification x zoom.
In this study, the eye piece magnification and zoom was standardized at 10 x and 1.5 x respectively.
The readings were then noted down and converted into mm scale using the above mentioned formula.
This was carried out with all the samples and the appropriate readings in mm was noted. The readings
in Group A, B and C were then subjected to ANOVA test for statistical analysis.

Results
Readings recorded and subjected to statistical analysis reveal that there is a significant difference
between the 3 groups (group A; group B; group C) at five points (i.e. labial cervical, mid labial,
incisal, palatal, palatal cervical). A tabulation of the results of the analysis are as under:
Table 1: Mean and SD values of Labial cervical, mid labial, Incisal, mid palatal and Palatal cervical
regions (Group wise)

Variable

Summary

Group A

Group B

Group C

Total

0.8340

0.8620

1.1710

0.9557

Std.Dev.

0.1091

0.0770

0.1103

0.1828

Mean

0.2790

0.5570

0.9020

0.5793

Std.Dev.

0.0777

0.1197

0.0711

0.2740

Mean

0.7330

1.2290

1.6420

1.2013

Std.Dev.

0.2324

0.3503

0.1505

0.4525

Labial cervical Mean

Mid labial

Incisal
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Mean

0.3340

0.5830

0.5630

0.4933

Std.Dev.

0.0851

0.1088

0.1272

0.1554

0.7330

0.9000

1.0300

0.8877

0.0944

0.1326

0.0316

0.1543

Palatal cervical Mean
Std.Dev.

Graph 1: Graph showing the Mean and SD values of Labial Cervical
Region in Groups A, B, C
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Graph 2 : Graph showing the Mean and SD values of Midlabial Region
in Groups A, B, C
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Mean & SD values

Graph 3 : Graph showing the Mean and SD values of Incisal
Region in Groups A, B, C
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Table 2: Comparison of three groups (A, B, C) by ANOVA test- Labial cervical

SV

DF

SS

MSS

F-value

P-value

Significant

Between Groups 2

0.6994

0.3497

34.9866

0.0000

S

Within Groups

27

0.2699

0.0100

Total

29

0.9693

Table 3: Pairwise comparison of groups by t-test -Labial cervical

Groups

Mean

SD

t-value

p-value

Significant

Group A

0.8340

0.1091

-0.6632

0.5156

NS

Group B

0.8620

0.0770

Group A

0.8340

0.1091

-6.8706

0.0000

S

Group C

1.1710

0.1103

Group B

0.8620

0.0770

-7.2642

0.0000

S

Group C

1.1710

0.1103

Table 4: Comparison of three groups (A, B, C) by ANOVA test- Mid labial

SV

DF

SS

MSS

F-value

P-value

Significant

Between groups 2

1.9481

0.9741

114.9161

0.0000

S

Within groups

27

0.2289

0.0085

Total

29

2.1770

Table 5: Pair wise comparison of groups by t-test - Mid labial

Groups

Mean

SD

t-value

p-value

Significant

Group A

0.2790

0.0777

-6.1601

0.0000

S
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Group B

0.5570

0.1197

Group A

0.2790

0.0777

Group C

0.9020

0.0711

Group B

0.5570

0.1197

Group C

0.9020

0.0711

ISSN NO: 2279-543X

-18.7040

0.0000

S

-7.8335

0.0000

S

Table 6: Comparison of three groups (A, B, C) by ANOVA test- Incisal

SV

DF

SS

MSS

F-value

P-value

Significant

Between groups 2

4.1429

2.0714

31.1676

0.0000

S

Within groups

27

1.7945

0.0665

Total

29

5.9373

Table 7: Pair wise comparison of groups by t-test – Incisal

Groups

Mean

SD

t-value

p-value

Significant

Group A

0.7330

0.2324

-3.7311

0.0015

S

Group B

1.2290

0.3503

Group A

0.7330

0.2324

-10.3802

0.0000

S

Group C

1.6420

0.1505

Group B

1.2290

0.3503

-3.4255

0.0030

S

Group C

1.6420

0.1505
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Table 8: Comparison of three groups (A, B, C) by ANOVA test- Mid palatal

SV

DF

SS

MSS

F-value

p-value

Significant

Between groups 2

0.3828

0.1914

16.2789

0.0000

S

Within groups

27

0.3175

0.0118

Total

29

0.7003

Table 9: Pair wise comparison of groups by t-test - Mid palatal

Groups

Mean

SD

t-value

p-value

Significant

Group A

0.3340

0.0851

-5.6983

0.0000

S

Group B

0.5830

0.1088

Group A

0.3340

0.0851

-4.7312

0.0002

S

Group C

0.5630

0.1272

Group B

0.5830

0.1088

0.3778

0.7100

NS

Group C

0.5630

0.1272

Table 10: Comparison of three groups (A, B, C) by ANOVA test- Palatal cervical

SV

DF

SS

MSS

F-value

p-value

Significant

Between groups

2

0.4433

0.2217

24.1903

0.0000

S

Within groups

27

0.2474

0.0092

Total

29

0.6907
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DISCUSSION
Metal ceramic restorations require a thorough knowledge and application of the biomechanics of
tooth preparation on the part of the operator. An area of concern caused by inadequate reduction is the
lack of adequate thickness of metal coping at the cervical aspect needed to support the bulk of
ceramic material. Distortion of ceramometal substructures can occur during crown fabrication. This
distortion has been attributed to the temperature related creep of the alloy. A thin metal substructure
has less bulk of metal to withstand the high firing temperature of porcelain and with repeated firing of
ceramic, may sag, leading to marginal discrepancies in the restoration6.

In this study, the freehand technique showed significant under preparation at the labial aspect
and the incisal aspect. The palatal aspect of the preparation i.e. the mid palatal and the palatal
cervical region were also measured and the mid palatal aspect of the preparation showed
underpreparation, whereas the palatal cervical region showed adequate preparation.When the
index technique was used, the results showed a significant difference in the labial and incisal
aspect of the preparations. Though the difference in the labial cervical aspect of the
preparation between freehand technique and index technique was not significant, the mid
labial aspect had the least amount of reduction among the labial aspect, in group A and group
B. This could result in consequences such as esthetic failures of the metal ceramic restoration
as this inadequate reduction would have to be compensated either by over bulking the crown
in the mid labial aspect or by inadequate addition of ceramic layer thereby creating a dull or
lifeless restoration. Inadequate reduction of tooth on the midlabial aspect could affect
esthetics by creating an improper emergence profile of the restoration. The most favourable
reduction of labial and incisal aspect was noticed with group C. The favourable result of this
group can be attributed to the fact that the depth cuts were made to the predetermined depth
using burs. Amin Aminian and Paul A. Brunton conducted a study on three different tooth
preparations techniques and concluded that preparations of teeth for metal ceramic crowns
without the use of devices to help gauge reduction depth can result in insufficient labial
reduction and incisal over reduction7. But however, the variation of the reduction from the
ideal requirements for a metal ceramic restoration, especially at the labial cervical and
midlabial aspect could be the result of operators visual perception. This result substantiates
Dunne S. M., who reviewed the visual perception of operator and stated that accurate
judgment of size, depth and angle is required in the practice of restorative dentistry.7
Also, it was seen in this study that though the operator exhibited consistency over a mean range
within the no. of samples in each group, there was a significant variation in consistency among the
reading when the three techniques for reduction were compared in between them. Cherukara G. P.,
K. G. Seymour D. Y. D. samarawickrama and L. Zou concluded that even after using techniques
designed to produce consistent preparations, a single operator still produced preparations with
considerable variation from ideal8.Seymour K. G., Samarawickrama DY, Zan L, Lynch E
analyzed ninety six preparations, forty eight in vitro and forty eight in vivo, and concluded that
despite recommendations that preparations for metal ceramic crowns should have 1- 1.5 mm and 90°

Volume 6, Issue 11, 2017

170

http://dynamicpublisher.org/

International Journal of Scientific Research and Review

ISSN NO: 2279-543X

shoulders, many of the preparations studied fell short of this, indicating a lack of consistency in
preparation geometry and adherence to the perceived ideal preparation for a metal ceramic crown9.
This could be attributed to the fact that though the techniques were different, it was ultimately the
visual perception of the operator which decided the adequacy of the reduction in all the three
techniques followed. As Dunne has stated,constancy in the field of visual perception is not perfect
and objects may be perceived as smaller and larger than they usually are depending on the size of the
image formed in the retina.
The different methods or techniques of tooth reduction must be selected according to the clinical
situation. The presence or absence of tooth surface loss may affect the choice of preparation
technique. The replacement of an existing crown would also influence the choice of technique. These
clinical situations would necessitate the use of free hand preparation as depth gauging would be of
limited use in this situation. The use of index would be more suitable in cases where tooth structure is
to be reduced for a crown. Also, depth gauge burs could be used when pre existing tooth structure is
remaining.

CONCLUSION
Within the limitations of this study it was concluded that:
1. The amount of reduction achieved by freehand preparation was significantly lower than
preparation using silicone putty index and depth gauge burs.
2. Freehand technique was the least effective technique for tooth preparation as it resulted in
significant under preparation whereas use of depth gauge burs was the most effective technique
3. Use of depth gauge burs (Group C) was seen to provide the most consistent results among the
three techniques evaluated.

Limitations and Scope:
The nature of this study provided conditions different from that expected in a clinical situation in
that, there were no adjacent or opposing teeth, with prepared teeth held in plaster blocks. It is
questionable if the presence of adjacent teeth would have had any effect on the tooth preparation. The
absence of structures such as tongue and cheeks coupled with presence of saliva could also be factors
that could have an effect on the preparation features in a clinical situation. A future study can be
carried out to investigate the influence on preparation features when other clinical features are present
or absent. A suitable in vivo study would also help to evaluate the validity of these in vitro studies
that have been carried out.
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LEGENDS FOR PICTURES:

Figure 1: Typodont teeth mounted in plaster blocks

Figure 2: Light bodied polyvinylsiloxane injected through the inlet channel
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Figure 3: Sectioned index as viewed through the Stereomicroscope
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ABSTRACT

INTRODUCTION

Aims: Despite various advents in technology, the present era
marks a shift to phytotherapeutics and alternative modalities
to conventional endodontic treatments. Newer endodontic
modalities have been developed inculcating the ancient system
of medicine. The present study was done to compare and
evaluate the clinical pulp response and radiographic signs
after pulpotomy in four groups of primary molar teeth treated
with formocresol (control), propolis extract, turmeric gel, and
calcium hydroxide respectively.

The ultimate aim of vital pulp therapy is the treatment of
reversible pulpal injuries in primary and permanent teeth,
maintaining the vitality and function of dental pulp. Vital
pulp therapy includes two therapeutic approaches; i.e.,
indirect pulp treatment in cases of deep dentinal cavities
and direct pulp capping or pulpotomy in cases of pulp
exposure.1 No area of treatment in pediatric dentistry has
been more controversial than vital pulp therapy, which has
been debated for decades now.2 Formocresol, first introduced by Buckley in 1904, has long been considered the
“gold standard” to which all other medicaments have been
compared for pulpotomies in primary teeth. It is preferred
because of its excellent bacteriostatic and fixative properties, and it has a success rate ranging from 55 to 98%.3
But, many concerns have been raised over the use
of formocresol, mainly due to its toxicity and potential
carcinogenicity.1 The constituents of formocresol, formaldehyde (a mutagen and carcinogen), and cresol (a caustic
agent) still raise concerns among dentists and patients,
even though its systemic distribution has resulted in no
documented ill effects.3 Also, the International Agency for
Research on Cancer (IARC) has classified formaldehyde as
carcinogenic to humans in June 2004, leaving the profession to look for other viable alternatives to formocresol.4
Several pulp dressing medicaments have been proposed to maintain radicular pulp vitality that are equal
to, if not better than, formocresol and can be used as
alternatives to pulpotomies in primary teeth. These
include electrosurgery, laser, glutaraldehyde, calcium
hydroxide, freeze-dried bone, mineral trioxide aggregate,
and sodium hypohlorite.1,5,6
Hence, the purpose of the present study was to evaluate and compare the clinical pulp response and radiographic signs after pulpotomy in four groups of primary
molar teeth treated with formocresol (control), propolis
extract, turmeric gel, and calcium hydroxide respectively.

Materials and methods: Following ethical clearance, 90 primary
molar teeth in 45 pediatric patients, aged between 4 and
9 years, were selected for pulpotomy. These were then randomly
divided by split-mouth technique into two groups as experimental
(propolis extract/turmeric gel/calcium hydroxide) and control
(formocresol) groups. The patients were followed up for 6 months
for clinical and radiographic signs and symptoms to evaluate the
success of treatment.
Results: A comparable clinical and radiographic success rate
was seen with all experimental groups as compared to the
control (formocresol) group.
Conclusion: With concerns about the safety of formocresol
appearing in the dental and medical literature for more than
20 years, the materials used in this study can be considered as
promising alternatives for formocresol in pediatric endodontic
treatment.
Keywords: Formocresol, Propolis, Pulpotomy.
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MATERIALS AND METHODS
The ethical clearance for the study was obtained from
institutional ethical board, KLE VK Institute of Dental
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Fig. 2: Case selection for pulpotomy: Radiographic criteria

Fig. 1: Case selection for pulpotomy: Clinical criteria

Sciences, Belgaum, Karnataka, India. About 90 primary
molar teeth in 45 pediatric patients aged between 4 and
9 years were selected based on the criteria7 as:
• Exposure of vital pulp due to dental caries, approximating to the pulp radiographically.
• Absence of symptoms indicative of advanced pulpal
inflammation, such as spontaneous pain or history of
nocturnal pain.
• No clinical and radiographical evidence of pulp
degeneration, such as excessive bleeding from the root
canal, tenderness to percussion, swelling or sinus tract,
mobility, internal resorption, interradicular, and/or
periapical bone destruction, advanced physiological
root resorption.
• Teeth should be restorable after completion of the
procedure.
Patients with any systemic diseases, dentofacial
anomalies, medical history, and nonrestorable teeth
were excluded from the study. The teeth indicated for
pulpotomy were assessed by a single caliberated clinician who also performed the procedures/techniques
and evaluated after 12 weeks. The teeth under study
in case of selected children were chosen who required
minimum two pulpotomies in either arch or same arch
preferably each on the opposite side (i.e., right and left)
(Figs 1 and 2). The teeth on the right side were assigned
to the formocresol (control) group in all the patients. The
teeth on the left side for 15 patients were assigned each
for propolis (experimental group I), turmeric (experimental group II), and light-cured calcium hydroxide
(experimental group III) respectively.

Fig. 3: Technique for pulpotomy

removed before the pulp was exposed. The coronal pulp
was removed with a sharp spoon excavator. The pulp
was amputated at the entrance of the root canals, and the
pulp chamber was irrigated with normal saline to prevent
dentin chips from being forced into the radicular pulp.
Following irrigation, sterile cotton pellets were used and
applied to the amputated pulp stumps to aid hemostasis
(Fig. 3). Depending upon the group assigned, the amputation site was treated as follows:

Control Group
A cotton pellet dampened (duly blotted and virtually dry)
with a 1:5 dilution of formocresol (Trisol, Vishal Dentocare
Pvt. Ltd., Ahmedabad, Gujarat, India) was applied to the
amputation site for 5 minutes and removed. A thick mix
of zinc oxide eugenol cement was placed into the coronal
pulp chamber. A layer of intermediate restorative material
(IRM) was placed in the same appointment.

Technique for Pulpotomy

Experimental Group I

The pulpotomy procedure was performed under local
anesthesia rubber dam isolation. Following the establishment of cavity outline form, all peripheral caries was

A cotton pellet moistened (after removing excess) with
33% green propolis extract (water soluble Korean) was
applied to amputation site for 5 minutes and removed.
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Fig. 4: Completed pulpectomy procedure

A thick mix of zinc oxide eugenol cement was placed into
the coronal pulp chamber. A layer of IRM was placed in
the same appointment.

Experimental Group II

and 6 months respectively by two standardized and calibrated examiners who were double-blinded. The patients
were evaluated clinically and radiographically according
to the following criteria3:
• Clinical criteria: Teeth were evaluated for the presence
of any pain, soft tissue swelling, mobility, and other
signs of clinical disease.
• Radiographic criteria: Intraoral periapical/bitewing
radiographs were taken at the recall appointments
and were evaluated for the presence of internal or
external resorption, interradicular or periapical bone
loss, or widening of periodontal ligament space.
The absence or presence of these signs and symptoms at the end of 1, 3, and 6 months were used for
determination of cumulative success and failure of teeth
respectively. All the data were collected and statistically
analyzed using the Statistical Package for the Social
Sciences software version 19.0.

RESULTS

The amputation site was covered with light-cured calcium
hydroxide and cured according manufacturer’s instructions. The remaining pulp chamber was filled with resin
modified glass ionomer cement (GIC).
A confirmatory radiograph was taken (Fig. 4), and
after 7 days, in the absence of any clinical symptoms,
teeth were restored with stainless steel crowns (3M ESPE)
cemented with luting (type I) GIC. The evaluation of the
pulpotomized teeth at follow-up visits was done at 1, 3,

At the end of 1 and 3 months, teeth in all groups were
judged to be clinically and radiographically sound as
perceived by absence of clinical signs and symptoms and
intraoral radiographs. However, at the end of 6 months,
one tooth in the experimental group I (propolis) exhibited
signs of radiographic failure but was clinically judged
to be free of symptoms. Similarly, failures in the form of
internal resorption was seen in two teeth of experimental
group II (turmeric) (Fig. 5) which too were free of any
clinical signs and symptoms. Conversely, in experimental
group IV (calcium hydroxide), four teeth were found to be
failures, as observed on radiographs (Fig. 6). Out of these,
three teeth were accompanied with clinical symptoms of
pain (two cases) and abscess (one case) (Table 1, Graphs 1
and 2). All the teeth from the control group (formocresol)
were judged to be clinically and radiographically sound
at the end of 1, 3, and 6 months.

Fig. 5: Radiographic failure in the form of internal resorption
seen with turmeric pulpotomy

Fig. 6: Radiographic failure in the form of internal resorption
seen with calcium hydroxide pulpotomy

Prepared turmeric (Curcumin longa) gel was placed
directly on the amputation site for 5 minutes and a thick
mix of zinc oxide eugenol cement was placed into the
coronal pulp chamber. A layer of IRM was placed in the
same appointment.

Experimental Group III
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Table 1: Success and failure rate of propolis, turmeric, calcium hydroxide, and formocresol pulpotomies (Note: There is no statistical
test possible as formocresol has no failure rate, which means all are zero for failure. So, only percentages can be expressed.)
Groups
Propolis (experiment I)

Failure
Success
Failure
Success
Failure
Success
Failure
Success

Turmeric gel (experiment II)
Calcium hydroxide (experiment III)
Formocresol (control)

Radiographic
Frequency
Percentage
1
6.7
14
93.3
2
13.3
13
86.7
4
26.7
11
73.3
0
0
45
100

Clinical
Frequency
0
15
0
15
3
12
0
45

Percentage
0
100
0
100
20
80
0
100

Graph 1: Success percentage assessed by radiographic
findings

Graph 2: Success percentage assessed by clinical signs and
symptoms

Table 2: Comparison between success rates of propolis
and turmeric gel

Table 3: Comparison between success rates of propolis and
calcium hydroxide

Clinical
Propolis vs
turmeric gel
Frequency
Propolis Success 15
Failure 0
Turmeric Success 15
Failure 0
Fisher’s exact test Not applicable
*Not statistically significant

%
100
0
100
0

Radiographic
Frequency
%
14
93.3
1
6.7
13
86.7
2
13.3
p-value = 0.612*

The comparison between the success rates of the
various test materials was done using Fisher’s exact test.
No statistically significant difference was found in the
clinical and radiographic success rates of the various test
materials when compared individually (Tables 2 to 4).

DISCUSSION
There is overwhelming concern worldwide about the
risk of environmental mutagens and carcinogens, like
formaldehyde, to children. The increase in cancer has
been linked to mutagenic and carcinogenic agents. Since
June 2004, the IARC has reclassified formaldehyde as a
known human carcinogen. Recently, formaldehyde has

Clinical
Propolis vs calcium
hydroxide
Frequency
%
Propolis
Success 15
100
Failure
0
0
Calcium
Failure
3
20
hydroxide
Success 12
80
Fisher’s exact test
p-value = 0.222*
*Not statistically significant

Radiographic
Frequency %
14
93.3
1
6.7
4
26.7
11
73.3
p-value = 0.329*

Table 4: Comparison between success rates of turmeric and
calcium hydroxide
Clinical
Turmeric vs calcium
hydroxide
Frequency
%
Turmeric
Success 15
100
Failure 0
0
Calcium
Failure 3
20
hydroxide Success 12
80
Fisher’s exact test
p-value = 0.224*
*Not statistically significant

Radiographic
Frequency
%
13
86.7
2
13.3
4
26.7
11
73.3
p-value = 0.653*

been strongly associated with leukemia while generally
accepted as a direct cause of nasopharyngeal cancer.
Despite the hundreds of articles that have supported
the mutagenicity (genotoxicity), carcinogenicity and
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toxicity of formaldehyde, it is still used today in full
strength by an alarming number of clinicians around
the world.8
The foundation of the argument against the use of
formocresol in dentistry is the belief that, upon placement
in the pulp chamber, unmetabolized formocresol (primarily formaldehyde) becomes systemically distributed. Free
formaldehyde present in the circulation could react with
macromolecules, thereby potentially causing mutagenic
and/or cytotoxic changes in muscle, liver, kidney, heart,
spleen, and lung tissue.9
Owing to these concerns about the use of formocresol,
various alternatives have been tried and tested over time.
Calcium hydroxide had been proposed as a strong proponent for the replacement of formocresol for vital pulp
therapy in children since its introduction. However, clinical studies have proposed that complete and incomplete
dentin bridges are formed in amputated pulps beneath
calcium hydroxide. The results of the present study are
in accordance with previous investigations done by
Waterhouse et al,7 Magnusson et al, Markovik et al,10
Huth et al,11 and Zurn et al.3 All these studies have
reported inferior clinical and radiographic success rate
of calcium hydroxide in comparison to formocresol over
varying periods of time.1
All the earlier studies used the paste/powder liquid
form of calcium hydroxide. Evidence from Waterhouse
et al concluded that calcium hydroxide in its pure
powder form was a clinically acceptable alternative to
formocresol. The most frequently reported side effect
with calcium hydroxide use in primary teeth is internal
resorption. This phenomenon, as suggested by Heilig
et al,12 occurs owing to the “embolization” process by
which particles of calcium hydroxide induce focal points
of inflammation into the pulp tissue.3 This was attempted
to overcome by using a hard-setting calcium hydroxide,
and the success rate was found to be 88% over a 9-month
follow-up period. Another attempt to reduce embolization was made with the use of visible light-cured calcium
hydroxide, as it was thought that the resin material may
stabilize the compound limiting its breakdown. However,
no improvement in clinical and radiographic findings
was observed by Zurn et al3 with the use of visible lightcured calcium hydroxide; similar results were observed
in the present study.
Propolis is reputed to have antiseptic, antibacterial,
antimycotic, astringent, spasmolytic, anti-inflammatory,
anesthetic, antioxidant, antitumoural, antifungal, antiulcer, anticancer, and immunomodulatory effects. It has
been used in a variety of applications, which include
ointments and creams used in wound healing, treatment
of burns, skin problems, and ulcers.
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It has been known for a long time that propolis and
its extracts have a positive effect on tissue regeneration.
It is proved that alcoholic solution of propolis accelerates
the tissue regeneration process, promotes the healing processes in damaged cartilage, and enhances ossification in
artificially induced bone defects. Also, ethanolic extract of
propolis supports regeneration of dental pulp and reduces
inflammatory and degenerative processes as well.13
There is a limited amount of evidence for the use of
propolis in pediatric endodontic therapy, and most investigations in the past have focused on using propolis as
a pulp-capping material in animal models. It was found
that, in addition to having a low irritating potential,
propolis induces a healing process in both epithelial
and pulp tissue with formation of collagen and dentin
bridges.14 Excellent clinical pulp response has been found
with the use of propolis as a pulp-capping material in the
present study. However, the radiographic failure may be
attributed to disintegration of propolis compounds inducing focal areas of inflammation into the vital radicular
pulp tissue causing internal resorption similar to that of
calcium hydroxide.
Curcumin longa, also called as turmeric, contains three
curcuminoids: Curcumin as well as volatile oils (tumerone, atlantone, and zingiberone), sugars, proteins, and
resins. It has a wide range of pharmacological applications, owing to its antioxidant, anti-inflammatory, and
antimicrobial properties.15 Limited evidence is available
on the pulpal response to curcumin formulations. In the
present study, acceptable clinical and radiographic results
were obtained with the use of turmeric as a pulpotomy
agent in primary molars. Long-term histologic analysis
is recommended to account for the failures that occurred
in the present study with the use of turmeric.

CONCLUSION
As the controversy regarding the use of formocresol in
vital pulp therapy of primary teeth is never-ending, its
replacement with another material has become the need
of the hour. With the combination of traditional medicine
and the advent of technology, more phytotherapeutic
materials are underway for finding the next gold standard
material in pediatric endodontics. Excellent clinical and
acceptable radiographic success was observed with the
test materials. This study paves ways for further long-term
studies to test the performance of the test materials used.
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ABSTRACT

Article History:

Aim: Dental plaque of patients in the Intensive Care Unit (ICU) can provide an environment for
colonization of potential respiratory pathogens (PRP) making it a major risk factor for developing
Ventilator associated pneumonia(VAP). This study was aimed to assess and compare the role of
dental plaque as a reservoir for respiratory pathogens in causing Ventilator Associated Pneumonia.
Materials and Methods: A total of 30 patients belonging to the age group of 40-75 years were
enrolled in the study. The subjects were assigned into 3 groups: Group 1 – Healthy, Group 2 –
Chronic generalized periodontitis (CGP) and Group 3 – Ventilator associated pneumonia (VAP).
Dental examination included recording Simplified Oral Hygiene Index (OHI-S), Gingival Index (GI)
and Plaque Index (PI) to assess the oral hygiene status and gingival condition. Supragingival plaque
samples were collected from all the 3 groups and subgingival plaque samples were collected only
from group 2. The samples were subjected for aerobic and anerobic microbial analysis. Statistical
analysis was done using Statistical Package for the Social Sciences (SPSS) software.
Results: Aerobic culture of supragingival plaque showed the presence of Klebsiellapneumoniae,
Pseudomonas aeruginosa and Escherichia coli in group 3 patients, which was statistically significant
(P < 0.001) when compared to group-2 and group-1 patients. It also showed a statistically significant
difference in the mean scores of OHI-S, GI and PI scores (p< 0.001) in group 3 when compared to
group 1 suggesting that VAP patients had poor oral hygiene and attributed to lack or abstinence of
oral hygiene practices during mechanical ventilation.
Conclusion: There was a definitive, qualitative difference of oral microflora seen between above 3
groups and Dental plaque acts as a reservoir for potential respiratory pathogens
(Klebsiellapneumoniae, Pseudomonas aeruginosa and Escherichia coli) in causation of ventilator
associated pneumonia.
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INTRODUCTION
In the era of evidence based dentistry, research in the area of
infectious diseases has led to resurgence in the concept of focal
infection1 known as periodontal medicine.2 Recent evidence
suggests that periodontal infection may significantly enhance
the risk for certain systemic diseases or alter the natural course
of systemic conditions.3 Nosocomial pneumonia (VAP/NonVAP) is usually caused by colonization of oropharynx4 by
opportunistic pathogens such as Pseudomonas aeruginosa,

Staphylococcus aureus, Acinetobacter species, and gramnegative enteric bacteria such as Klebsiellapneumoniae,
Escherichia coli, and Enterobacter species.5
Ventilator associated pneumonia (VAP) is pneumonia in
patients receiving mechanical ventilation that was neither
present nor developing at the time of intubation.6 It is a major
cause of infection in the hospital, and studies have shown that
this infection add to the cost and double the length of stay of
the patient in the hospital.7 Many researches are being carried
out to find the causes for development of VAP which has a
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high mortality rates ranging from 20% to 41%8, 9, 10, 11, so the
incidence can be reduced and benefit the mankind.
Poor oral hygiene and periodontal disease may promote
oropharyngeal colonization by potential respiratory pathogens
(PRPs) including Enterobacteriaceae (Klebsiellapneumoniae,
Escherichia coli, Enterobacter species, etc), Pseudomonas
aeruginosa, and Staphylococcus aureus.12 Therefore it has been
suggested that dental plaque may serve as reservoir of
microorganisms for the causation of Ventilator associated
pneumonia in individuals who are on ventilators. Thus the aim
of the study was to to assess and compare the role of dental
plaque as a reservoir for respiratory pathogens in causing
Ventilator Associated Pneumonia.

MATERIALS AND METHODS
Patients of either sex, reported to the Out Patient Department,
Department of Periodontics, KLE VK Institute of Dental
Sciences, Belgaum, and to medical intensive care unit of
KLES Dr. PrabhakarKore Hospital and Medical Research
Centre, Belgaum, were selected for the study. A written
informed consent was obtained from all the subjects and
ethical clearance was obtained by the Ethical Committee, KLE
V.K. Institute of Dental Sciences, KLE University, Belgaum.
A total of 30 patients belonging to the age group of 40-75
years were enrolled in the study (15 males & 15 females) and
divided into 3 groups as follows, Group - 1Healthy (10
patients who were systemically & periodontaly healthy),
Group – 2 CGP (10 patients with chronic generalized
periodontitis), Group – 3 VAP (10 patients with ventilator
associated pneumonia).
During oral examination the clinical parameters such
Simplified-Oral Hygiene Index (Greene and Vermilion,
1964)13, Gingival Index (Loe and Sillness, 1963)13,Plaque
Index (Sillness and Loe 1964)13, were recorded for all the
patients to assess the oral hygiene status. Patients within the
age group of 40-75 years, who had a gingival index score and
OHI-S scorescore of 1.2 and above for group 2 and 3, who had
plaque index score of 1.0 and above for group 2 and 3, and
who had been on ventilator for more than 48hrs for any other
systemic conditions other than pneumonia in group 3, were
included in the study. Patients with systemic conditions like
diabetes mellitus, immunologically compromised patients or
patients with septicaemia, who have received any scaling and
root planning or any other periodontal therapeutic procedures
in the last 6 months, and Patients diagnosed as having
community acquired pneumonia and non-ventilator associated
pneumonia were excluded from the study.

comparison for the presence of respiratory pathogens in
aerobic supragingival plaque culture was done using Chisquare
test using SPSS 21.0.

RESULTS AND OBSERVATIONS
Clinical parameter evaluation: The clinical parameters
observed for the assessment of oral hygiene status showed that,
the mean and standard deviation scores of OHI-S, GI and PI
between Healthy group and VAP group showed statistically
significant difference (p< 0.001) (Table 1), suggesting that
VAP patients had poor oral hygiene when compared to the
healthy group. Whereas no difference was found in the mean
and standard deviation scores of OHI-S, GI and PI between
CGP and VAP (Table 2) suggesting that amount of plaque and
gingival inflammation in VAP patients were almost similar to
the CGP patients.
Table 1 Comparison between Healthy group and VAP
group

OHIS
GI
PI

N

Mean

Healthy
VAP
Healthy
VAP
Healthy
VAP

10
10
10
10
10
10

0.96
3.66
0.52
2.21
0.75
2.27

Std.
P-Value t-Value
Deviation
0.25
0.60
.001
-12.93
0.26
0.39
.001
-11.35
0.53
0.34
.001
-7.44

Table 2 Comparison between CGP group and VAP group

OHIS
GI
PI

Group

N

Mean

CGP
VAP
CGP
VAP
CGP

10
10
10
10
10

4.07
3.66
2.32
2.21
2.17

Std.
Deviation
0.92
0.60
0.27
0.39
0.36

PValue

t-Value

.265

1.15

.475

0.73

Microbial analysis: The microorganisms grown in
supragingival plaque Aerobic culture (Table3) were further
divided into respiratory organisms (Klebsiellapneumoniae,
Streptococcus
pneumonia,
Staphylococcus
aureus,
Pseudomonas aeruginosa, Escherichia coli) and nonrespiratory organisms (Oral commensals, Porphyromonas
species,
Bacteroidesfragilis,
Enterococcus
species,
Micromonas micros, Prevotella species, Fusobacterium
species, Peptostreptococcusintermedius, Streptococcus mutans,
Peptostreptococcusanaerobius, Citrobacterspp).
Table 3 Microorganisms isolated in aerobic culture of
supragingival plaque (SPA)
Supragingival plaque
aerobic (SPA)
NOGC
Oral commensals
Klebsiellapneumoniae
Enterococcus species
Citrobacter spp.
Pseudomonas aeruginosa
Escherichia coli
Klebsiellapneumoniae,
Staphylococcus aureus
Enterococcus species,
Streptococcus mutans
Klebsiellapneumoniae,
Citrobacter spp.
Total

After isolating the teeth with cotton rolls the tooth surfaces
were dried with sterile gauze to avoid contamination by saliva.
Supragingival plaque samples were collected for all the 3
groups and subgingival plaque samples were collected from
group 2 using sterile periodontal curettes and placed in sterile
test tube containing 1ml of normal saline solution for aerobic
and thioglycolate medium for anaerobic bacteria from the
respective groups. The prepared samples were sent to
Department of Microbiology, JN Medical College for aerobic
and anaerobic culture.
Statistical analysis
The mean and standard deviation (SD) for OHI-S, GI and PI
were calculated from the observations. Intergroup comparison
for indices scores was done using Paired‘t’ test. Intergroup

Group

Healthy %

CGP

%

VAP

%

Total

1
9
0
0
0
0
0

10%
90%
0
0
0
0
0

0
1
3
3
1
0
0

0
10%
30%
30%
10%
0
0

0
0
5
0
0
3
1

0
0
50%
0
0
30%
10%

1
10
8
3
1
3
1

0

0

1

10%

0

0

1

0

0

1

10%

0

0

1

0

0

0

1

10%

1

100% 10 100% 10 100%

30

0
10

Presence of respiratory organisms in VAP was higher
compared to CGP group and healthy group which was
statistically significant (Table 4).
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major risk factor for developing VAP in patients who are on
ventilators.15

Table 4 Association between respiratory and non
respiratory pathogen between groups in aerobic culture of
supragingival plaque
Organisms
Healthy
Respiratory organisms
0
Non respiratory
10
organisms
Total
10

CGP
4

VAP
10

6

0

10

10

2

χ Value P Value
20.36

< 0.001

Anaerobic culture of supragingival plaque samples did not
show presence of any respiratory pathogens in all the three
groups. (Table 5)

The microorganisms grown in aerobic culture of supragingival
plaque were further divided into respiratory pathogens and
non-respiratory pathogens. Results showed that VAP patients
harboured greater number of potential respiratory pathogens
compared to chronic periodontitis patients followed absence of
PRPs in healthy subjects and the difference were statistically
significant, (Table 4) (p< 0.001).

Table 5 Microorganisms isolated in anaerobic culture of
supragingival plaque (SPAN)
SPAN
Healthy % CGP % VAP % Total
NOGC
9
90%
9
90%
0
0
18
Oral commensals
0
0
1
10%
0
0
1
Porphyromonas spp.
1
10%
0
0
0
0
1
Bacteroidesfragilis
0
0
0
0
5
50%
5
Micromonas micros
0
0
0
0
1
10%
1
Prevotella spp.
0
0
0
0
2
20%
2
Peptostreptococcusan
0
0
0
0
2
20%
2
aerobius
Total
10
100% 10 100% 10 100% 30

Subgingival plaque samples were collected only in CGP
group. 20% aerobic culture of subgingival plaque samples
showed the presence of PRP’s such as Klebsiellapneumoniae,
Streptococcus pneumonia (Table 6). And none of the
subgingival plaque samples showed the presence of PRP’s in
anaerobic culture of subgingival plaque (Table 7).
Table 6 Organisms isolated in aerobic culture of
subgingival plaque
SGA
NOGC
Oral commensals
Klebsiellapneumonia
Streptococcus pneumonia
Total

CGP
4
4
1
1
10

%
40%
40%
10%
10%
100%

Total
4
4
1
1
10

Table 7 Organisms isolated in anaerobic culture of
subgingival plaque
SGAN
Porphyromonas spp.
Bacteroidesfragilis
Micromonas micros
Peptostreptococcusintermedius
Peptostreptococcusanaerobius
Micromonas micros, Prevotella spp.
Bacteroidesfragilis, Fusobacterium spp.
Prevotellaspp, Fusobacterium spp.
Total

CGP
2
2
1
1
1
1
1
1
10

%
20%
20%
10%
10%
10%
10%
10%
10%
100%

In the present study, Statistically significant difference (p
<0.001) in OHI-S, Plaque index and Gingival index scores was
seen in CGP and VAP patient group when compared to healthy
group (Table 1,2). This increased amount of plaque in VAP
patients may be attributed to lack or abstinence of oral hygiene
practices during mechanical ventilation. Increase in the plaque
scores in ventilator patients in the present study is in
agreement with investigations carried out by Scannapieco et
al,15 and by Fourrier et al.16

Growth of respiratory pathogens in aerobic supragingival
plaque culture was 100% in VAP patients, and 40% in CGP
patients (Table 4). The lack of oral hygiene, the decline in
activity of daily living, and the presence of polypharmacyrelated xerostomia in institutionalized elders disturb the
delicate equilibrium between tooth structure and oral fluids,
thus providing favourable conditions for the proliferation of
potential respiratory pathogens in dental plaque. Further
weakened swallowing and cough reflexes17, decreased
mucociliary clearance of airways result in the aspiration of the
respiratory pathogens present in dental plaque into the lungs.18,
19, 20,
This explains the biological plausibility for dental plaque
to act as potential reservoir for respiratory pathogens. The
present study is in agreement with the investigations done by
Russell & Colleagues21 and Ali A El- Solh & Colleagues22
who isolated similar respiratory pathogens in hospital acquired
pneumonia patients (Klebsiellapneumoniae, Escherichia coli,
Staphylococcus aureus and Pseudomonas aeruginosa).
Subgingival plaque was collected only in CGP group, as in
healthy group subgingival plaque cannot be procured.23In VAP
patients subgingival plaque sample collection was avoided as it
can induce bleeding, increases the risk of aspiration
pneumonia which may complicate the disease severity and
increases the mortality of the patient.

Total
2
2
1
1
1
1
1
1
30

DISCUSSION
Periodontal disease has been reported to be a pre-disposing
factor for several diseases and systemic conditions for example
cardiovascular diseases, diabetes, kidney diseases, stress
related diseases, pre-maturity and/or low birth weight14 and
respiratory diseases such as COPD and pneumonia.
The anatomical continuity between the lungs and the oral
cavity makes the latter a potential reservoir of respiratory
pathogens. Within 48 hours of admission to the intensive care
unit (ICU), patients have changes in oral flora towards a
predominantly gram-negative spectrum, which is more
virulent. Dental plaque can provide an environment for
colonization of potential respiratory pathogens making it as a

Aerobic culture of subgingival plaque showed presence of
respiratory pathogens in 2 samples (Table 6). The
supragingival and subgingival zones is not watertight
compartment which substantiate the presence of respiratory
pathogens (20%) in aerobic culture of subgingival plaque and
thereby endorses the possibility that dental plaque could be a
potential reservoir for respiratory pathogens.
Anaerobic culturing of supragingival and subgingival plaque
samples did not show presence of PRPs in any of the group.
(Table 5, 7) This can be attributed to high mortality of
respiratory pathogens in anaerobic conditions.
The
study
showed
that
respiratory
pathogens
(Klebsiellapneumoniae,
Pseudomonas aeruginosa
and
Escherichia coli) colonizing dental plaque could be implicated
in development of Ventilator associated pneumonia in
hospitalized elderly patients and it is suggested that active
programs be instituted by all health-care practitioners to
enhance the access of institutionalized patients to dental care
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services and to improve daily oral hygiene. So that the
incidence of ventilator associated pneumonia can be decreased
and reduce the mortality rate of VAP

CONCLUSION
The present study suggested that there was a definitive,
qualitative difference present between the microflora of
Healthy, Chronic generalized periodontitis and Ventilator
associated pneumonia patients and Dental plaque acts as a
reservoir of respiratory pathogens (Klebsiellapneumoniae,
Pseudomonas aeruginosa and Escherichia coli) in causation of
ventilator associated pneumonia. Further multicentric studies
with large sample size are required to substantiate the causal
relationship of dental plaque and Ventilator associated
pneumonia.

References
1.

2.
3.

4.

5.

6.

7.
8.

9.

Paquette DW. The concept of risk and the emerging
discipline of periodontal medicine. The journal of
contemporary dental practice. 1999 Jun 25; 1(1):1-8.
Offenbacher S. Periodontal diseases: pathogenesis.
Annals of periodontology. 1996 Nov; 1(1):821-78.
Mealey BL. Influence of periodontal infections on
systemic health. Periodontology 2000. 1999 Oct 1;
21(1):197-209.
Scannapieco FA. Role of oral bacteria in respiratory
infection. Journal of periodontology. 1999 Jul 1;
70(7):793-802.
American
Thoracic
Society.
Hospital-acquired
pneumonia in adults: diagnosis, assessment of severity,
initial antimicrobial therapy, and preventive strategies.
A consensus statement. Am j respircrit care med. 1996
May 1; 153(5):1711-25.
Munro CL, Grap MJ, Elswick RK, McKinney J, Sessler
CN, Hummel RS. Oral health status and development of
ventilator-associated pneumonia: a descriptive study.
American Journal of Critical Care. 2006 Sep
1;15(5):453-60.
Bacteria from patients dental plaque causes VentilatorAssociated Pneumonia. Science Daily. Mar.27, 2007.
Kollef MH. Ventilator-associated pneumonia: a
multivariate analysis. Jama. 1993 Oct 27;
270(16):1965-70.
Bercault N, Boulain T. Mortality rate attributable to
ventilator-associated nosocomial pneumonia in an adult
intensive care unit: A prospective case control study.
Crit Care Med. 2001; 29: 2303-09.

10. Heyland D, Cook D, Griffith L, et al. The attributable
morbidity and mortality of ventilator-associated
pneumonia in the critically ill patient. Am J RespirCrit
Care Med. 1999; 159: 1249-56.
11. Safdar N, Dezfulian C, Collard HR, Saint S. Clinical
and economic consequences of ventilator-associated
pneumonia: A systematic review. Crit Care Med. 2005;
33:2184-93.
12. FA Scannapieco, JM Mylotte. Relationships between
periodontal disease and bacterial pneumonia. Journal of
periodontology 1996; 67: 1114-22.
13. Soben Peter. Essentials of Preventive and Community
dentistry. Second edition. Page 133-54.
14. Gomes-Filho IS, Santos CML, Cruz SS et al.
Periodontitis and nosocomial lower respiratory tract
infection: preliminary findings. J Clin Periodontol
2009; 36: 380-87.
15. Scannapieco FA. And Mylotte JM. Colonization of
dental plaque by respiratory pathogens in medical
Intensive Care patients. Crit Care Med 1992; 20: 74045.
16. Francois Fourrier, Benoit Duvivier, HerveBoutigny,
MichelineRD, Claude Chopin.Colonization of dental
plaque: A source of nosocomial infections in Intensive
care Unit (ICU) patients. Crit Care Med 1998; 26: 30108.
17. Limeback H. Implications of oral infections on systemic
diseases in the institutionalized elderly with a special
focus on pneumonia. Ann Periodontol 1998; 3: 262-75.
18. Kikuchi R, Watabe N, Konno T, Mishima N, Sekizawa
K, Sasaki H. High incidence of silent aspiration in
elderly patients with community acquired pneumonia.
Am J Respir 1994; 150: 251-53
19. Sekizawa K et al. Lack of cough reflex in aspiration
pneumonia. Lancet 1990; 335: 1228-29.
20. Nakagawa T, Sekizawa K, Arai H et al. High incidence
of pneumonia in elderly patients with basal ganglia
infarction. Arch Intern Med 1997; 157: 321-24.
21. Russell SL, Boylan RJ, Kaslick RS, Scannapieco FA,
Katz RV. Respiratory pathogen colonization of the
dental plaque of institutionalized elders. Spec Care
Dentist. 1999 May-Jun; 19(3): 128-34.
22. Ali A. El-Solhet al.Colonization of dental plaques: A
Reservoir of Respiratory Pathogens for Hospital Acquired Pneumonia in Institutionalized Elder. Chest
November 2004; 126: 5; 1575-82.
23. Loe H, Theilade E, Jensen SB: Experimental gingivitis
in man. J Periodontol 36; 177: 1965.

*******

2222

International Journal of Current
Medical and Pharmaceutical
Research
Available Online at http://www.journalcmpr.com
ISSN: 2395-6429

DOI: http://dx.doi.org/10.24327/23956429.ijcmpr20170218

RESEARCH ARTICLE
KNOWLEDGE AND ATTITUDE ABOUT RELATIONSHIP BETWEEN ORAL HYGIENE PRACTICES
AND RESPIRATORY DISEASES AMONG MEDICAL PROFESSIONALS IN BELGAUM CITY – A
QUESTIONNAIRE STUDY
Vilas S. Pattar*., Renuka Metgud., Prashant A. Karni and Abhishek Zingade
Department of Periodontics, KLE Academy of Higher Education and Research (KLE University’s) KLE
VK Institute of Dental Sciences, JNMC Campus, Nehru Nagar, Belagavi-590010, Karnataka, India
ARTICLE INFO

ABSTRACT

Article History:
Received 20th June, 2017
Received in revised form 3rd
July, 2017
Accepted 27th August, 2017
Published online 28th September, 2017

Introduction: Periodontitis is associated with extensive microbial plaque and exuberant local and
systemic host response to microbial assault. Growing interest in periodontal medicine has shown that
periodontal infections may influence overall health and course of many systemic diseases like
cardiovascular disease, diabetes, preterm low birth weight etc. The bacterial plaque on the various
surfaces of the teeth may extend to oropharynx. The anatomical continuity between the lungs and the
oral cavity makes the latter a potential reservoir of respiratory pathogens. The awareness regarding
this association amongst medical professionals should be assessed to render a comprehensive health
care to patients.
Aim: To assess knowledge and attitude about relationship between oral hygiene practices and
respiratory diseases among medical professionals in Belgaum city.
Methods: A questionnaire survey was conducted among the medical professionals in Belgaum city.
A pre-tested self administered questionnaire was distributed personally to 120 randomly selected
medical professionals working in institutes and private hospitals. The filled proformas collected next
day and data obtained were statistically analyzed using SPSS software.
Results: All the participants knew that oral diseases have an influence on systemic diseases and vice
versa. About 80% of the practitioners agreed that periodontal/gum diseases affect the course of the
systemic diseases such as diabetes, cardiovascular disorders, respiratory diseases, pre-term low birth
weight. Most common respiratory diseases they come across in the practice was pneumonia in
particular hospital acquired pneumonia. And 70% of the practitioners consider periodontal disease as
risk factor for the respiratory diseases. About 66% medical of the practitioners in Belgaum city
routinely examine the oral cavity.
Conclusion: The present questionnaire study among the medical doctors practicing at Belgaum city,
showed that knowledge and attitude about relationship between oral hygiene practices and respiratory
diseases was high. Majority of the doctors knew about the interrelationship between periodontal
disease and respiratory conditions
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INTRODUCTION
Periodontitis is associated with extensive microbial plaque and
exuberant local and systemic host response to microbial
assault.1 In 1891 Willoughby Dayton Miller proposed the
relationship in which he described the mouth as a “focus of
infection” through which “microorganisms or their products
obtain entrance to parts of the body adjacent to or remote from
the mouth.” He listed several systemic diseases including
gangrene, tuberculosis, meningitis, syphilis, septicemia and
pneumonia, all thought to originate from an oral focus of
infection. In 1900, William Hunter used the term “oral sepsis”
and blamed it for causing “diseases such as tonsillitis,
glandular swellings, middle ear infections, ulcerative

endocarditis, empyema, meningitis and osteomyelitis”. In
addition to pulpal necrosis, caries, and periapical abscess, he
also identified gingivitis and periodontitis as foci of infection.
He further stated that the degree of systemic effect produced
by oral sepsis depended on the virulence of the oral infection
and the degree of resistance of the individual. Since the theory
explained a wide range of disorders for which there were no
explanations, it led to wholesale extraction of teeth.2
Offenbacher first introduced the term, “Periodontal medicine,”
as a discipline that focuses on validating this disease
relationship and its biological plausibility in human population
and animal models.3 Periodontal disease has been reported to
be a pre-disposing factor for several diseases and systemic
conditions, for example cardiovascular diseases, diabetes,
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kidney diseases, stress related diseases, pre-maturity and/or
low birth weight.4 Among such systemic conditions,
respiratory diseases such as COPD and pneumonia are also
being investigated. Respiratory diseases are responsible for
significant morbidity & mortality. They are widely prevalent
and take an extensive toll on health and cost of health care.

About 80% of the practitioners agreed that periodontal/gum
diseases affect the course of the systemic diseases. About 50%
of practitioners said that systemic conditions such as diabetes,
cardiovascular disorders, respiratory diseases, pre-term low
birth weight all are related to oral diseases (Fig.2).

The purpose of our study was to report knowledge and attitude
about relationship between oral hygiene practices and
respiratory diseases from a survey conducted among medical
professionals in Belgaum city in which we asked participants
to describe the importance of oral health both overall and
relative to selected chronic diseases.

MATERIALS AND METHODS
The present survey was a cross sectional study done among
medical professionals in Belgaum city. 120 (58- Specialists,
42- post-graduates, 20- MBBS practitioners) medical
practitioners were participated in the survey after obtaining the
informed consent. General practitioners, specialty practitioners
practicing in private corporate clinics and different private and
government hospitals in Belgaum city were included in the
study. Doctors who did not give consent and practicing in
respiratory medicine field were excluded from the study.

Figure 2 which of the following systemic disease is related to oral
dieases?

Upon asking the most common respiratory diseases they come
across in their practice, pneumonia was the most common with
37.5% followed by Bronchitis (29.1%), COPD (21.6%) and
asthma (11.6%) (Fig.3).

A self administered questionnaire was used which consisted 12
close ended questions. Out of which 7 questions were related
to their knowledge regarding interrelationship between the oral
and respiratory diseases. 5 questions were related to their
knowledge and attitude towards oral care and periodontal
diseases. A pilot study was done on 4 subjects to assess the
comprehensibility of the questionnaire. Reliability analysis of
questionnaire was done and we found that Cronbach Alpha
value -0.7763 with good internal consistency.
After the validation was done, the questionnaire was
distributed personally to 120 randomly selected medical
professionals of Belgaum city. The data with respect to their
knowledge and attitude about relationship between oral
hygiene practices and respiratory diseases was collected after
24 hours and recorded. The compiled data was then subjected
to descriptive analysis. The results were expressed in terms of
percentage

RESULTS

Figure 3 which respiratory disease do you commonly encounter in your
hospital/clinic

And among dental diseases, dental caries was the most
common with 75%, and only 17.5% cases of gum diseases and
few cases of oral cancer. Source of information about
periodontal diseases to medical practitioners is from the
dentists was more compared to medical literature (Fig.4).

On evaluating the data it was seen that all the participants
knew that oral diseases have an influence on systemic diseases
and vice versa (Fig.1).

Figure 4 Source of information about periodontal disease

Figure 1 oral diseases can have an influence on systemic diseases

Around 70% of the practitioners consider periodontal disease
as risk factor for the respiratory diseases (Fig.5), having
hospital acquired pneumonia as the most common problem
(Fig.6).
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Respiratory diseases are responsible for significant morbidity
& mortality. They are widely prevalent and take an extensive
toll on health and cost of health care. Pneumonia is defined as
an inflammation of the lungs caused by fungal, viral, parasitic
or bacterial infection.8 It is the second most common infection
in institutional settings, accounting for 10 to 15% of hospitalacquired infections, and has a 20%-50% mortality rate.9
Hospital acquired pneumonia is usually caused by colonization
of oropharynx10 by opportunistic pathogens such as
Pseudomonas
aeruginosa,
Staphylococcus
aureus,
Acinetobacter species, gram-negative enteric bacteria such as
Klebsiella pneumoniae, Escherichia coli, and Enterobacter
species.11 The lack of oral hygiene, the decline in activity of
daily living, and the presence of polypharmacy-related
xerostomia in institutionalized elders disturb the delicate
equilibrium between tooth structure and oral fluids, thus
providing favourable conditions for the proliferation of
potential respiratory pathogens. These respiratory pathogens
are shed into saliva, aspirated into the lung and cause
pneumonia.

Figure 5 Do you think periodontal disease is a risk factor for respiratory
diseases?
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Figure 6 Which of the following respiratory diseases share common
bacterial agent with oral diseases?

Around 66% of the practitioners routinely examine the oral
cavity and 57.5% of them refer the patients to dentist when
they see periodontal diseases in the patient (Fig.7).

In the present survey conducted in Belgaum city, it was
noticed that all the practitioners knew that oral diseases affects
the systemic conditions. 80% practitioners agreed that
periodontal diseases are a risk factor for systemic conditions
which was high compared to the studies done by Radha
Vellayappan and Sheeja S Varghese et al.12 and J.P. Majra et
al. in 2009.13This could be attributed to the fact that increased
interest in interdisciplinary approaches in the treatment.
Pneumonia is being the most common respiratory diseases the
practitioners come across in this region. This could be because
of the climatic condition of the region. And around 70% of the
practitioners consider the oral diseases as risk factor for
respiratory diseases hospital acquired pneumonia being the
most common. And good trend shift can be observed as around
66% of the practitioners check the oral cavity as regular check
up and around 57.5% refer the patient to dentist when they see
periodontal diseases in the patient. The referral percentage
should increases as the all the practitioners agree to the fact
about interrelationship between oral diseases and systemic
conditions. And it was observed that knowledge about
interrelationship for them is from a dentist rather than medical
literature. So Steps should be taken to increase educational
collaboration between dentistry and the other health
professions, featuring more curricular emphasis on the
interaction of dental and medical problems.14

CONCLUSION
Figure 7 How do you treat the patient with gum/periodontal disease?

DISCUSSION
Our understanding of the pathogenesis of periodontitis has
changed remarkably over the last 30 years.5 Research in the
area of periodontal medicine suggests that periodontal
infection may significantly enhance the risk for certain
systemic diseases or alter the natural course of systemic
conditions.6So a two way relationship exists between
periodontal disease and systemic conditions. Conditions in
which the influences of periodontal infection are documented
include coronary heart disease (CHD) and CHD-related events
such as angina, infarction, atherosclerosis, and stroke and also
with diabetes mellitus, preterm labor, low-birth-weight infants;
and respiratory conditions such as chronic obstructive
pulmonary disease and acute respiratory infections.7

The present questionnaire study among the medical doctors
practicing at Belgaum city, showed that knowledge and
attitude about relationship between oral hygiene practices and
respiratory diseases was high. Majority of the doctors knew
about the interrelationship between periodontal disease and
respiratory conditions. Regular oral cavity examination and
referral to the dentist is not adequate. More interdisciplinary
approaches between the medical practitioners and dental
practitioners can benefit the hospital acquired pneumonia
patients as this group has high mortality rate. A larger sample
size is required to know the actual opinion of the medical
practitioners. The collaborative works to be made to render a
comprehensive health care to reduce the prevalence of hospital
acquired pneumonia.
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Abstract
Statins are also known as HMG-CoA reductase inhibitors have cholesterol and non cholesterol
(pleiotropic) effects and these are essential in the prevention of cardiovascular events associated with
increased blood lipids andatherosclerotic lesions. Recent and ongoing trials are investigating the merits of
early and intensive statin therapy versuscurrent regimens with promising results so far.Currently marketed
statinshave a superior safety profile with the incidence of serious toxicities being extremely rare.For atrisk patients, morbidity and mortality from cardiovascular events are greatly reduced with
longtermstatinuse.Anotherdrug, orlistat is a potent and specific inhibitor of intestinal lipases which are
responsible for the breakdown of dietary triglycerides (TGs) into fattyacids and monoglycerides, which
are then absorbed by mucosal cells. The long-termefficacy of orlistat in body weight reduction and
maintenance has beenwell documented in longterm,randomized, placebocontrolledstudies.
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INTRODUCTION
Dyslipidemia (hyperlipidemia) or obesity is now a global problemassociated withanelevation of
cholesterol, triglycerides (TGs) or both or a low high density lipoprotein level in plasma. Dyslipidemia is
a primary risk factor that contributes to the development of hypertension, type 2 diabetes, heart failure,
coronary artery disease, and stroke. Therefore, it is imperative to correct the dyslipidemia in order to
reduce the morbidity and mortality rates due to cardiovascular complications and diabetes1.
Furthermore, untreated condition of dyslipidemia may lead to fatty liver disease, osteoarthritis, obstructive sleep apnea, gallstones, reproductive and gastrointestinal cancers1. Lifestyle modifications such
as diet and exercise intervention are essential for both prevention and management of obesity, and
pharmacotherapy may be considered if the interventions are ineffective for individuals with a body mass
index [BMI] ≥30 kg/m2 or for those with a BMI ≥27 kg/ m2when co-morbidities, such as hypertension or
type 2 diabetes mellitus are present.
Many medications have been used to manage obesity over the years. However, their interventions have
limited long-term successdue to regain of weight when treatment is discontinued. Many anti-obesity
drugs that were approved and marketed now have been withdrawn due to serious adverse effects. In the
1990s, fenfluramine and dexfenfluramine were withdrawn from the market because of heart valve
damage2.
Lovastatin, Pravastatin and Simvastatin are derived from fungal metabolites and have elimination halflives of 1-3h. Fluvastatin, Pitavastatin, Atorvastatin, CerivastatinandRosuvastatin are fully synthetic
compounds, with elimination half-lives ranging from 1 h for Fluvastatin to 19 h for Rosuvastatin. Statins
differ in terms of their chemical structures, pharmacokinetic profiles, and lipid-modifying efficacy3.
As a class, statins are generally well tolerated and they are free from serious adverse events, including
muscle toxicity leading to rhabdomyolysis3. Statins act by blocking the HMG-CoA reductase enzyme,
which catalyzes the rate-limiting step in de novocholesterol synthesis.
Today, orlistathave been used as drug ofchoice for the management of Dyslipidemia associated with
cardiovascular risk because of its proven efficacy and safety profile4. In addition, orlistat is very effective
in managing cardiovascular risk in patients with relatively normal levels of plasma cholesterol. Orlistat is
[(1S)-1-[(2S, 3S)-3-hexyl-4-oxo-oxetan -2-y1] methyl] dodecyl] (2S)-2-formamido-4-methyl-pentonate,
also known as tetrahydrolipstatin designed to treat obesity. It reduces the LDL concentration in the blood
stream by inhibiting gastric and pancreatic lipases (the enzymes which break down triglycerides in the
intestine).
The primary effect of orlistat is local lipase inhibition within the GI tract after an oral dose. When lipase
activity is blocked, triglycerides from the diet are not hydrolyzed into absorbable free fatty acids, and are
excreted undigested instead, thereby reducing caloric intake4. A single dose of orlistat will reduce

J. Hosp. Pharmacy 12(1) Jan. to March, 2017 (Supplement Issue-A)

Page-2

REG. NO: D7635654-AFINJ.

JOHP-ISSN : 2348-7704

approximately 30% of dietary fat from being absorbed indicates its effectiveness in controlling
dyslipidemia. It also exhibits antiproliferative and antitumor properties in prostate and breast
tissues.Consideration of the differences between the statins and/or orlistat helps to provide a rational basis
for their use in clinical practice.

EFFECT OF ORLISTAT ON LDLC LEVELS
Orlistat improves lipoprotein metabolism via reduced delivery of dietary lipid to the liver and subsequent
up-regulation of hepatic LDL receptors5. Lowering LDLC levels reduces CVD morbidity and mortality.
LDL is a heterogeneous population of particles with respect to size, density and chemical composition.
Smalldense LDL (sdLDL) particles are more atherogenic compared with large, buoyant LDL particles.
Weight reduction with orlistat is associated with favorable effects on total cholesterol (TC) and LDLC
levels.Orlistatuse has favorable effects on diabetic dyslipidemia. In diabetic patients treated with oral
sulfonylureas, metformin or insulin, orlistat significantly reduce both TC and LDLC concentration5.

EFFECTS OF ORLISTAT ON CHYLOMICRONS, FREE FATTY ACIDS & TG LEVELS
Triglyceride levels are considered an independent CVD risk factor. Increased TG concentration is often
associated with obesity, insulin resistance, T2DM and low HDLC levels. Treatment of elevated TG levels
reduces CVD events, especially in patients with elevated TG and low HDLC concentration. Orlistat
improves postprandial plasma triglyceridemia. The acute effects of a single dose of Orlistat 120 mg is
lower plasma TG and free fatty acids in the early postprandial period.
A study showed that this effect can been recognized without change of fasting plasma TG or HDLC
levels. In that study, the improved postprandial triglyceridemia was accompanied by a 19% reduction in
circulating levels of chylomicrons and chylomicron remnants. The most likely mechanisms involved are
reduced delivery of dietary lipid and fatty acids to the liver and subsequent up-regulation of hepatic LDL
receptors, or decreased formation of chylomicrons as a result of a decrease in intestinal TG absorption
following orlistat treatment6.
In agreement with the first mechanism, the decrease in postprandial lipaemia was significantly related to
the decrease in LDLC levels during orlistat treatment. Furthermore, a short term use of orlistat in a patient
with familial hyperchylomicronemia unable to comply with a low fat diet decreased fasting TG
concentrations by approximately 35%.
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EFFECTS ORLISTAT ON HDLC LEVELS
Early epidemiological studies showed that low HDLC levels are associated with increased CVD risk. The
beneficial effects of HDLC have been attributed to reverse cholesterol transport, as well as its antiinflammatory, antioxidant and antithrombotic properties. Studies suggest that a 1mg/dl increase in HDLC
concentration results in a 2-3% CVD risk reduction7.
However, available data suggest that simply increasing HDLC concentration, without reducing LDLC
levels, does not reduce the risk of coronary heart disease events, coronary heart disease deaths or total
deaths. HDL does not consist of identical particles but rather includes discrete sub-fractions that differ
with respect to size, density, composition, charge and other physicochemical properties. Furthermore,
various HDL sub-fractions are not equally atheroprotective. The long term effect of weight loss on HDLC
levels is favorable7.

EFFECTS ON TYPE-2 DIBETES
The incidence of type-2 diabetes is reduced with orlistat (6.2%) when compared with placebo, in a study
conducted over 4 years in an obese population. Hence orlistat is an important drug in prophylactic
management of type-2 diabetes and improves T2DM associated variables.

EFFECTS ON URIC ACID LEVELS
Serum uric acid may be an independent risk factor for vascular events. Orlistat mediated weight loss
reduces uric acid levels.

EFFECTS ON ADIPOKINES
One dose of orlistat 120 mg caused no changes in postprandial serum leptin levels. However, orlistat
mediated weight loss results in a reduction of plasmaleptin and lipid levels.

EFFECTS ON INFLAMMATORY/ANTIOXIDANT MARKERS
In one study, orlistat plus diet resulted in a statistically significant difference in the levels of TGs, Creative protein, TNFα, IGF1 and isoprostane compared with the diet-only group, even after correcting for
weight loss8. In another study, weight reduction was associated with decreased levels of TNFα and IL6 in
both orlistat and placebo groups. After 12 months, TNFα levels were lower in the orlistat compared with
the placebo group.

J. Hosp. Pharmacy 12(1) Jan. to March, 2017 (Supplement Issue-A)

Page-4

REG. NO: D7635654-AFINJ.

JOHP-ISSN : 2348-7704

EFFECTS ON NON-ALCOHOLIC STEATOHEPATITIS
Orlistat induced weight loss decreases γglutamyltranspeptidase (γGT) activity. This effect may be
clinically relevant since γGT activity, even within its reference range, is associated with CVD risk
factors9. Furthermore, an increase in serum γGT activity may predict the incident of CVD and death9.

ORLISTAT WITH STATINS
The orlistat-fluvastatin, orlistat-simvastatin and orlistat-cerivastatin combination had additive effects on
LDLC concentration in obese patients with Hypercholesterolemia. In the orlistat-simvastatin study, the
reduction in BMI, waist circumference and body weight was more pronounced in the combination group
compared with either monotherapy10. This led to a significantly greater decrease in TC and LDLC
concentration in the orlistat-simvastatin group (-33.3 and -41.9%, respectively) compared with
monotherapy (-13.3 and -16.9% in the orlistat group; -28 and -33.1% in the simvastatin group,
respectively). TG reduction, although significant compared with baseline in all groups, did not differ
significantly between treatments. Furthermore, blood pressure reduction was more pronounced in the
combination group compared with either monotherapy, possibly due to enhanced weight loss10.
Another randomized, double blind, placebo controlled study assessed the effects of diet along with
orlistat, fluvastatin, orlistat plus fluvastatin or placebo in obese patients with hyperlipidemia. The
reduction in BMI, waist circumference and body weight was more pronounced in the combination group
compared with either monotherapy10. At 1 year, there were significantly greater reductions in LDLC
levels (-41.8%) compared with fluvastatin or orlistatmonotherapy (-19 and 31%, respectively). Other lipid
parameters did not differ between treatment groups.

MERITS
Effects on Low Density Lipoproteins (LDL), Endothelium and C-reactive Protein (CRP):
Statins are structural analogues of 3-hydroxy-3-methylglutaryl-coenzyme A, and competitively inhibit the
HMG-CoA reductase enzyme responsible for the first committed step in sterol biosynthesis. By reducing
intracellular levels of cholesterol, the expression of LDL receptors in liver cells is up-regulated, leading to
increased clearance of LDL from the bloodstream. Thereby, their main effect lies in the reduction of LDL
cholesterol.Statins also have numerous other effects, unrelated to lowering LDL, which are termed
"pleiotropic" and include decreasing oxidative stress and vascular inflammation while increasing the
stability of atherosclerotic lesions.
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Almost all conventional risk factors for atherosclerosis are associated with endothelial dysfunction, which
is characterized by damage due to reactive oxygen species which promote the release of transcription
factors, growth factors, pro-inflammatory cytokines, chemokines and adhesion molecules. In patients with
coronary artery disease and hyperlipidaemia, statins improve endothelial function, decrease the plasma
concentrations of tumor necrosis factor-α (TNF-α), and reduce morbidity and mortality. Other
cholesterol-independent effects of statins include the inhibition of platelet function by decreasing the
production of thromboxane A2 and decreasing the cholesterol content of platelet membranes, thus
lowering their thrombogenic potential.
Statins are also known to reduce C-reactive protein (CRP) levels and a variety of experimental
observations suggest a direct role for CRP in the pathogenesis of atherosclerosis. Specifically, CRP
renders oxidized LDL more susceptible to uptake by macrophages, induces the expression of vascular-cell
adhesion molecules, stimulates the production of tissue factor, and impairs the production of nitric oxide.
One study concluded that patients with a low CRP level, after statin treatment, had better clinical
outcomes than those with higher levels, regardless of the resultant level of LDL cholesterol5.

Clinical Benefits
Recent trials have demonstrated better clinical outcomes with intensive rather than moderate statin
treatment. The Pravastatin or Atorvastatin Evaluation and Infection Therapy (PROVE IT) trial
demonstrated improved outcomes, with hospitalisation rates for heart failure significantly reduced after an
acute coronary syndrome (1.6% with intensive therapy vs. 3.1% with moderate treatment). The Reversal
of Atherosclerosis with Aggressive Lipid Lowering (REVERSAL) trial demonstrated reduced rates of
progression of atherosclerosis after intensive (80mg atorvastatin) treatment when compared with
moderate (40mg pravastatin) treatment11.
Vigorous statin therapy can lead to a reduction in acute coronary events within 2-6 months. This is
thought to be due to the mitigation of the inflammatory activity of macrophages, not the reduction in
cholesterol. Intensive statin treatment produces greater reductions in both LDLC and inflammatory
markers such as CRP and interleukin-6 (IL-6), suggesting a relationship between these markers and
disease progression. Whether this anti-inflammatory action of statins is a direct effect, or mediated
through reduction of LDL-C, is not yet fully understood but studies have shown that on sudden cessation
of statins, CRP levels respond independent of LDL levels.
Vigorous therapy can also cause slow, minimal regression of plaques and one study has reported a 6.3%
reduction in atheroma thickness at 12 months. Furthermore, stabilization of atherosclerotic plaques occurs
via the inhibition of matrix metalloproteinases (MMPs) release by activated macrophages within the
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lesion. This prevents the breakdown of the collagen in the fibrous cap, reducing the risk of plaque rupture,
thrombosis, and the development of acute coronary syndrome.

DEMERITS
Adverse Effects
Statins are responsible for a wide range of adverse effects, ranging from mild gastro-intestinal
disturbances to life-threatening conditions such as rhabdomyolysis. When considering the merit-demerit
profile of statin therapy, it is best to discuss side effects in terms of events per person year of treatment, as
described by the National Lipid association of America (NLA). Based on the data available, excluding
Cerivastatin, current statins on the market have a very good safety profile and a proven reduction in
mortality due to cardiovascular disease.

Effects on Muscle
Among the most reported adverse effects of statins are nausea, diarrhea, constipation, and those relating
to myotoxicity, ranging from mild myalgia to the rare instance of rhabdomyolysis. Clinical signs of
rhabdomyolysis include severe muscle pain and tenderness on palpation, muscle weakness, and dark
colored urine due to myoglobinuria. Rhabdomyolysis is associated with profoundly elevated creatinine
kinase levels and acute renal failure secondary to myoglobinuria. Fatal rhabdomyolysis is the only
substantial, well-defined cause of mortality associated with statin therapy. The estimated risk of
developing rhabdomyolysis is 0.3 per 100,000 person years, with a fatality rate of 9%. Combining any
statin with a fibrate increases the risks for rhabdomyolysis to almost 6.0 per 100,000 person years. On the
other hand, survival benefit has a rate of 360 per 100,000 person years due to reduction in cardiovascular
mortality.
The incidence of myotoxicity increases with the dose and concentration of statins, although the specific
mechanism is unknown. This finding highlights the importance of CYP450 drug interactions 12.
Lovastatin, simvastatin and atorvastatin are metabolised by the CYP3A4 isozyme while rosuvastatin and
fluvastatin are metabolised by CYP2C9. Thus, it follows that drugs which inhibit these enzymes (eg.
verapamil, azole antifungals, macrolides, diltiazem and grapefruit juice) serve to decrease the metabolism
of their substrates, leading to an increased risk of toxicity. Pravastatin pharmacokinetics, on the other
hand, tends not to be influenced by administration of CYP inhibitors as it is not subject to CYP
metabolism12.
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Effects on the Liver
Elevations in liver enzymes, specifically AST and ALT, to a greater than three times the upper normal
limit, are a dose-related effect of statins occurring in less than 1% of patients receiving initial treatment,
and in 1-3% of those on higher doses (eg. 80mg atorvastatin). This effect is typically asymptomatic and
transient, resolving spontaneously in the majority of cases even with continued therapy. Furthermore, the
epidemiological data on liver dysfunction and acute liver failure do not establish causality. The rate at
which liver failure occurs in statin-treated patients is estimated at 0.5-1 per 100,000 peopleon years of
treatment, which is equal to the background rate of liver failure in the general population. This suggests
either no relationship between statin therapy and liver failure, or that idiosyncratic reactions occur in
some patients. Current prescribing recommendations suggest liver function tests (LFTs) be performed at
baseline and at 6-12 weeks after initiation of treatment, or when an increased dose is commenced. There
is no evidence to suggest routine monitoring of LFTs in patients receiving statins, nor is it suggested that
patients withdraw from therapy for an isolated transaminase level of 1-3 times the upper limit of normal
(ULN), instead the test should be repeated and other aetiologies ruled out. Patients should be warned of
symptoms indicative of hepatotoxity, such as jaundice, malaise and fatigue.

Effects on the Kidney
Current literature provides no evidence that statins cause acute or chronic renal damage. Of note, the NLA
statin safety task force found that "in the absence of infrequent rhrabdomyolysis, there is no evidence that
the HMG Co-A reductase inhibitors cause renal failure or insufficiency". Results from the Prospective
Pravastatin Pooling Project13, which included results from threerandomised clinical trials of pravastatin
[1-Cholesterol and Recurent Events (CARE), 2-LIPID Trial 3, and 3-West of Scotland Coronary
Prevention Study (WOSCOPS)14] found that renal disease and failure occurred more frequently in
placebo controls than in pravastatin-treated patients, with rates of 0.8% and 0.5% respectively.
In addition, several studies suggest a potential protective effect of long-term statin treatment. A 2001
meta-analysis, involving 13 trials which studied the renal effects of lipid lowering medications, including
statins, concluded that treated patients had decreased proteinuria and a lower rate of decline in glomerular
filtration rate compared with controls. As with hepatic function, current practice is to obtain a baseline
assessment of renal function.

Effects on the Nervous System
Statins are highly lipophilic and thus have greater potential to cross the blood-brain barrier and affect the
central nervous system. However, the balance between diffusion in and out of the CNS by transporters
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determines the actual exposure of the brain to statins. No effects of the lipophilic properties of statins
have been shown in regard to efficacy and safety.
Law and Rudnicka estimate peripheral neuropathy caused by statins to have an incidence of 12 per
100,000 person years15. Conversely, neurological data suggest thatstatins may have a beneficial effect on
CNS disorders,including Alzheimer's disease and other dementias. TheNLA has determined the risk of
peripheral neuropathy to be very small and recommends that if peripheral neuropathy develops, other
aetiologies should first be ruled out.
If no other cause is found, the statin should be withheld for 1-3 months. If, on cessation of treatment,
symptoms improve, a presumptive diagnosis of statin-attributable neuropathy can be made. However, it is
recommended that another statin and dose be consideredbecause of the known benefits of therapy.

CONCLUSION:
Statins have been linked to adverse effects involving the liver, kidney, and nervous system. Serious
muscle toxicities with statins are extremely rare and given the magnitude of cardiovascular events
avoided due to long-term statin therapy the benefits of these drugs most certainly outweigh the risks. As
with all medications, patients and physicians should be aware of potential adverse effects and are
encouraged to report all events.
Orlistat is useful for obese patients who cannot achieve weight loss with diet alone. Furthermore, the drug
has beneficial effects on metabolic parameters. It reduces the incidence of T2DM in patients with
impaired glucose tolerance and improves lipid variables. The drug decreases LDLC levels to a greater
degree than expected from weight loss alone. Consequently, the drug may be useful for diabetic or
hyperlipidemic obese patients. The combination of orlistat with statins led to greater reductions of LDLC
levels compared with each monotherapy.
However, it must be pointed out that studies investigating the effects of orlistat with other hypolipidemic
drugs are limited and only included a small number of subjects with hyperlipidemia or metabolic
syndrome.
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Abstract
The purpose of present research work was to improve dissolution rate of Mebendazole which
belongs to BCS II drug by enhancing its aqueous solubility using different hydrophilic carriers
like PEG 6000 and Poloxamer 338. The various solid dispersion formulations were prepared by
employing fusion and solvent evaporation method using different carriers. Further solid
dispersion formulations were subjected to different in-vitro evaluation tests for solubility, drug
content uniformity, drug-polymer interaction, DSC study and in-vitro drug release study. The
results of drug content uniformity showed uniform dispersion of Mebendazole in solid
dispersion formulations. To know the dispersion of drug in polymers used DSC study was
carried out. The endothermic peak at 254.43°C due to Mebendazole was partially and
completely disappeared in solid dispersion formulation indicating that drug was completely
dispersed in formulations. In-vitro drug release showed 80.35% in 60minutes for the best solid
dispersion formulation F3 (Mebendazole and Poloxamer 338 ratio 1:2) which was prepared
using fusion method.

Introduction
An oral route of drug administration is the most preferred
route of drug delivery due to convenience and ease of
ingestion. A solid dosage form is a comfortable and familiar
means of taking medication. Hence, a patient compliance
and drug treatment is usually more effective with orally
administered medications than other routes of administration
[1-3].
In the present research work, Mebendazole which belongs to
BCS II is the drug of choice for treating parasitic infections
like Helminthiasis including Trichuriasis (whipworm
infections), Ancylostomiasis (hookworm infections) and
Ascariasis which mostly affect colon. The drug acts by
inhibiting the polymerization of helminth β-tubulin, thus
interfering with microtubule-dependent functions such as
glucose uptake [4-6]. Poorly water-soluble drugs are
increasingly becoming a problem in terms of obtaining the
satisfactory dissolution within the gastrointestinal tract that
is necessary for good bioavailability. So the aim of the
proposed work was to improve the solubility and dissolution
of poorly aqueous soluble drug such as Mebendazole which
belongs to BCS II using solid dispersion technique.
Experimental
Materials

Mebendazole was a gift sample from Sellwell
Pharmaceutics Pvt. Ltd., Indore. PEG 6000 and Formic acid
was supplied from S.D. Fine Chemicals Limited, Mumbai.
Poloxamer 338 was obtained from Kemwell Biopharma Pvt.
Ltd.
Formulation of Mebendazole solid dispersions
The solid dispersion systems of Mebendazole were prepared
with Poloxamer 338 in the ratios 1:1, 1:1.5, 1:2 and PEG
6000 in the ratios 1:1, 1:2 and 1:3. The solid dispersions
were prepared by employing fusion and solvent evaporation
method.
Fusion method (Melt method) [7, 8, 10-11]
The accurately weighed amount of carrier was melted in a
porcelain dish and calculated amount of Mebendazole was
added with thorough mixing for 1-2 minutes followed by
quick cooling. Formulations prepared using fusion method is
listed in table 1.
Solvent evaporation
The required amount of Mebendazole was dissolved in the
solvent system, methanol: formic acid (1:1). The carrier was
dispersed in the drug solution. The solvent was removed
under vacuum until dry. The dried mass was pulverized and
sieved through #120 and stored in desiccators until further
evaluation. Formulations prepared by solvent evaporation
method are listed in table 2.
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Formulation Code
F1
F2
F3
F4
F5
F6

Table 1. List of Formulations F1-F6
Solid dispersion
Drug & Carrier ratio
Mebendazole : Polox. 338
1:1
Mebendazole : Polox. 338
1 : 1.5
Mebendazole : Polox. 338
1:2
Mebendazole : PEG 6000
1:1
Mebendazole : PEG 6000
1:2
Mebendazole : PEG 6000
1:3

Formulation Code
S1
S2
S3
S4
S5
S6

Table 2. List of Formulations S1-S6
Solid dispersion
Drug & Carrier ratio
Mebendazole : Polox. 338
1:1
Mebendazole : Polox. 338
1 : 1.5
Mebendazole : Polox. 338
1:2
Mebendazole : PEG 6000
1:1
Mebendazole : PEG 6000
1:2
Mebendazole : PEG 6000
1:3

Characterization and evaluation of solid dispersion
solubility studies
The solubility measurements of Mebendazole were carried
out by adding excess amount of drug (50 mg) to 20 ml of
Poloxamer 338 and PEG 6000 prepared in 0.1N HCl
(pH1.2) in a series of stoppered conical flasks in the
concentration of 2, 4, 6 and 8%. Later, the suspensions were
agitated at 37°C ± 1°C until equilibrium was achieved. Then
1 ml aliquots were filtered, diluted suitably and assayed by
employing Shimadzu UV-Spectrophotometer at 287nm for
Mebendazole content.

Method employed
Fusion method
Fusion method
Fusion method
Fusion method
Fusion method
Fusion method

Method employed
Solvent evaporation method
Solvent evaporation method
Solvent evaporation method
Solvent evaporation method
Solvent evaporation method
Solvent evaporation method

Table 4. Drug content of Mebendazole in Mebendazole:
Poloxamer 338 solid dispersions
Formulation
Drug Content (in mg)
F1
38.47
F2
40.82
F3
42.52
S1
40.35
S2
43.82
S3
44.47

In-vitro drug release studies
The in-vitro dissolution studies were performed for

Drug content uniformity
The sample equivalent to 50 mg of Mebendazole was
accurately weighed and transferred to 50 ml volumetric flask
and extracted in formic acid. The volume was made up to 50
ml with 0.1N HCl. From this 1ml is subsequently diluted to
10 ml with 0.1N HCl and assayed for Mebendazole content
by measuring at 287 nm using 0.1N HCl as blank. The drug
content of all solid dispersion formulations is given in table
3 and 4.

Mebendazole and all solid dispersion formulations using
USP XXII dissolution test apparatus type II (Electro lab)
maintained at 100 rpm. Mebendazole pure drug 50mg and
solid dispersions system equivalent to 50mg of
Mebendazole were accurately weighed and used in each test.
The dissolution studies were carried out using 900 ml of
buffer solutions (0.1 N HCl ), maintained at 37 ± 5°C was
used as dissolution media to maintain the sink condition.
The release of Mebendazole was measured by withdrawing
5ml aliquot samples at regular time intervals and withdrawn
volume was replaced with fresh quantity of dissolution
medium [9]. The withdrawn samples were filtered through
Whattman filter paper and suitably diluted with buffer
assayed by using Shimadzu UV-Spectrophotometer at 287
nm. The % cumulative drug release after every time
intervals was calculated and reported. The results are shown
in the figures 1 and 2.

Table 3. Drug content of Mebendazole in Mebendazole:
PEG 6000 solid dispersions
Formulation
Drug Content (in mg)
F4
33.41
F5
36.06
F6
38.64
S4
36.64
S5
38.05
S6
40.29

DSC study
The physical state of drug in the samples was determined by
Differential Scanning Calorimetry (DSC) using SDTQ 600
V 20.9 BUILD 20, Universal V4.5ATA Instrument.
Samples containing 3mg of drug were placed in the
aluminium pans and heated from 00C to 3000C at a heating
rate of 100C/min under inert atmosphere flushed with
nitrogen at the rate of 20 ml/min [12].

FT-IR
Compatibility of drug with other excipients was studied
using Fourier Transform Infrared spectroscopy. FT-IR
spectra of Mebendazole, Poloxamer 338, physical mixture
and the best formulation were measured using JASCO V460
PLUS IR spectrometer by diffuse refluctance technique.

1
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Figure1. In-vitro profile of formulation F1- F6.

Figure 2. In-vitro profile of formulation S1-S6.

Results and Discussion

6% and 8% (w/v) of Poloxamer 338 concentration
respectively. The solubility studies showed that solubility of
Mebendazole increased with concentrations of carrier.
To study the possible interactions between Mebendazole,
PEG 6000 and Poloxamer 338, FT-IR spectra of solid
dispersions was compared with the drug alone. The FT-IR
spectra of Mebendazole exhibit characteristic peaks for C=O
stretching at 1717.30cm-1, C=C Stretching at 1595.81cm-1,
C-H stretching at 3021.91cm-1, NH stretching at 3175.22cm1, C-O stretching at 1008.59 and C=N stretching at 1648cm1. The physical mixture showed almost the same
characteristic peaks of drug indicating no interaction. In the
FT-IR spectra of the best solid dispersion formulation F3, NH stretching of amide group of the Mebendazole was shifted
towards lower wavelength and the other peaks are almost
the same. This indicated that overall symmetry of the
molecule is not significantly affected.
The DSC graph of pure drug and the best formulation F3 is
shown in figure 3 and 4 respectively. The DSC of pure
Mebendazole shows sharp endothermic peak at 254.43°C
due to its melting point. The best solid dispersion F3
(Mebendazole and Poloxamer 338 in the ratio of 1:2
prepared using fusion method) shows sharp endothermic
peak at 55.76°C which could be due to the melting point of
Poloxamer 338. The endothermic peak of Mebendazole is
suppressed indicating Mebendazole would completely
disperse in Poloxamer 338.
In-vitro dissolution studies of solid dispersions were
compared with the pure Mebendazole in Tablet 5 and Table
6. It found that drug dissolution was generally higher in the
formulations prepared using fusion method than solvent
evaporation technique. Further, it was found that the drug
dissolution was highest i.e., 80.35% in the formulation F3
(drug and carrier ratio was 1:2 prepared by employing fusion
method) at the end of 60 minutes.

The effect of PEG 6000 and Poloxamer 338 on the solubility
of Mebendazole was studied and results summarized in table
for PEG 6000 and Poloxamer 338. The solubility of
Mebendazole was found to be 0.273, 0.326, 0.371 and 0.380
mg/ml at 2%, 4%, 6% and 8% (w/v) of PEG 6000
concentration respectively. The solubility of Mebendazole
was found to be 3.64, 3.92, 4.03 and 4.08 mg/ml at 2%, 4%,
Table 5. In-vitro release data of formulation from F1-F6 in 0.1 N HCl
Time
(mins)
10
20
30
40
50
60

Pure drug
2.20
4.49
6.69
8.14
9.38
10.74

F5
8.89
19.06
33.91
43.69
53.05
57.78

F6
10.58
22.88
36.88
49.63
57.30
59.90

Time
(mins)
10
20
30
40
50
60

Table 6. In-vitro release data of formulation from S1-S6 in 0.1 N HCl
Percentage Cumulative Release (% CR)
Pure drug
S1
S2
S3
S4
S5
2.20
10.58
11.85
12.70
6.35
8.04
4.49
20.76
25.84
27.12
17.79
17.79
6.69
30.95
38.58
39.43
27.97
28.82
8.14
40.72
50.06
51.33
36.90
39.44
9.38
49.66
63.24
65.36
44.56
49.23
10.74
56.91
71.38
74.79
48.43
55.65

S6
9.74
20.34
31.79
41.57
50.09
56.51

F1
11.43
24.57
36.46
48.78
58.58
65.90

Percentage Cumulative Release (% CR)
F2
F3
F4
11.85
13.12
7062
25.42
28.81
17.37
41.12
44.94
28.82
55.99
62.35
39.44
67.06
72.58
47.96
76.94
80.35
51.83
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prepared by employing both fusion and solvent evaporation
method. With these findings, it would be noticed that
Poloxamer 338 in the best solid dispersion F3 has
characteristics to form molecular dispersions with the drug
molecules, hence enhancing the dissolution rate of drug and
decreasing the time of drug release from the solid dispersion.

Mebendazole

DSC
mW
0.00

-5.00
P eak

0
254.43 x10
C

Onset

0
229.47 x10
C

E ndset

259.61 0x10
C

Heat

0
-24.22 x10
J/g
0
-28.92 x10
mcal

-10.00
100.00

200.00
Temp [C]

References
300.00

Figure 3. DSC spectra of Mebendazole (pure).
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Figure 4. DSC spectra of the best solid dispersion
formulation F3.

Conclusion
Using Poloxamer 338, the order of dissolution rate is 1:2 >
1:1.5 > 1:1 solid dispersion prepared using both fusion and
solvent evaporation method. Similarly, for PEG 6000, the
order of dissolution rate is 1:3 > 1:2 > 1:1 solid dispersion
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Abstract
Aim and Objective: The main objective of this research was to formulate and evaluate
gastroretentive‑floating multiparticulate system of lisinopril to prolong the gastric residence
time.
Materials and Methods: Gastroretentive system of lisinopril was developed by
ionotropic‑gelation technique using isabgol (Plantago ovata F.) husk mucilage (IHM) as a
floating agent, sodium alginate as a mucoadhesive polymer, and sodium bicarbonate as a
gas‑generating agent.
Results: The beads were evaluated for entrapment efficiency (EE), in vitro drug release, and
ex vivo mucoadhesion. The beads of batch F‑2 exhibited high‑EE (96.04 ± 0.74%), complete
drug release (95.27 ± 0.12%), and good mucoadhesion (50% in 8 h). The in vitro drug
release from these beads exhibited first‑order kinetics that followed Higuchi diffusion model.
Conclusion: The beads by virtue of the high EE, complete drug release, and good
mucoadhesivity that exhibit prolonged gastric residence time are likely to improve the
bioavailability of the drugs having the absorption window in proximal stomach.
Key Words: Gastroretentive drug delivery, lisinopril, mucoadhesivity

Introduction
Oral route [1] of drug administration is the most
convenient and commonly used method of drug delivery.
However, this route has several physiological problems
such as unpredictable gastric emptying rate and the
existence of an absorption window in the upper part
of the stomach for several drugs.[2] To overcome these
difficulties, a novel approach has been proposed in
which the dosage forms can be retained in the stomach
known as gastroretentive drug delivery systems.[3]
These systems can prolong the gastric residence time
by improving solubility and bioavailability of the drug.
Access this article online
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Lisinopril,[4] a angiotensin‑converting enzyme‑inhibitor,[5]
is mostly used in the treatment of hypertension,[6]
congestive heart failure, and renal diseases. Lisinopril has a
narrow absorption window with an overall bioavailability
of 25%. The half‑life on multiple dosing is 12 h.
Therefore, in the present study, isabgol as gastroretentive
carrier and sodium alginate (SA) as mucoadhesive
polymer were used as excipients for the drug lisinopril
to investigate a new formulation for gastroretentive
drug delivery system and to prolong the residence time
in the stomach.[7]
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Materials and Methods
Lisinopril was obtained as a generous gift sample
from Aurobindo Pharma Ltd., Hyderabad. SA,
hydroxy propylmethyl cellulose (HPMC‑K4M), sodium
bicarbonate, and hydrochloric acid (HCl) were supplied
by SD Fine chemicals, Mumbai. Isabgol‑husk was
obtained from Sidhpur Sat‑Isabgol Factory, Gujarat.
Preformulation study
Determination of melting point

Melting point[8] of the drug was determined by taking
a small amount of the drug in a capillary tube closed
at one end. The capillary tube was placed in a melting
point apparatus and the temperature at which the drug
melts was recorded.
Determination of solubility

An excess amount of drug[9] was taken and dissolved
in a measured volume of 0.1 N HCl (PH 1.2) in a glass
vial to get a saturated solution. The solution was
sonicated and kept at room temperature for attainment
of equilibrium. Following this, it was filtered. The
concentration of lisinopril in the filtrate was determined
spectrophotometrically by measuring absorbance at
258 nm after 24 h.
Compatibility studies of drug with excipient

Infrared spectrophotometry[10] is a useful analytical
technique utilized to check the chemical interaction
between the drug and the other excipients used in
the formulations. The sample was powdered and
intimately mixed with 10 mg of powdered potassium
bromide (KBr). The powdered mixture was taken
in a diffuse reflectance sampler and the spectrum
was recorded by scanning in the wavelength region
of 4000–400/cm in a Fourier transform infrared
spectroscopy (FT‑IR) spectrophotometer (Jasco 460
plus, Japan). The IR spectrum of the drug was compared
with that of the physical mixture to check for any
possible drug–excipients interaction.
Preparation of calibration curve

An accurately weighed quantity of lisinopril was
dissolved and diluted in 0.1 N HCl in a volumetric
flask to obtain a concentration of 1 mg/ml. From
the standard solution, 1000 μg/ml was serially
diluted with 0.1 N HCl to get working standard
solution having a concentration of 10–50 μg/ml. The
absorbance of the solutions was measured at 258 nm
using ultraviolet (UV) spectrophotometer against 0.1
N HCl as a blank.

Preparation of the drug‑loaded gastroretentive‑floating
beads

A solution was prepared by dissolving 5% w/v of SA and
3% w/v of isabgol husk in sufficient quantity of distilled
water. To this solution, lisinopril and HPMC‑K4M were
added. Then, gas‑forming agent sodium bicarbonate was
separately added to the solution. The resulting solution
was dropped through a 24‑gauge syringe into 2% (w/v)
calcium chloride (CaCl2) solution at low rpm (200). Then,
the beads formed were allowed to remain in the stirred
solution for 10 min.[11] The beads were filtered and
dried at room temperature. Eight different formulations
containing different concentrations of SA, Isabgol, and
CaCl2 solution were prepared [Table 1].
Evaluation of gastroretentive‑floating beads
Entrapment efficiency

Accurately weighed beads equivalent to 10 mg of
lisinopril were taken and crushed using mortar and
pestle. The crushed powder was placed in a 10 ml
volumetric flask and the volume was made up to 10 ml
by 0.1 N HCl and kept for 24 h with occasional shaking
at 37 ± 0.5°C. The drug content in the filtrate was
determined using a UV‑spectrophotometer (Shimadzu,
Japan) at 258 nm against appropriate blank. The
entrapment efficiency (EE) (%)[12] of these prepared
beads was calculated by the following formula: and the
resuts were recorded in Table 2.
EE ( % ) =

Actual drug content in beads
Theoretical drug content in beads

×100

Bead size measurement

Particle size of 100 dried beads from each batch was
measured by microscopic method to determine the average
particle size using an optical microscope (Olympus). The
ocular micrometer was previously calibrated by a stage
micrometer.
Scanning electron microscope analysis

Samples were gold coated by mounting on a brass
stub using double‑sided adhesive tape under vacuum
in an ion sputter. A thin layer of gold (3 ~ 5 nm) was
coated in 75 s at 20 kV to render the beads electrically
conductive. The morphology of the gold‑coated
beads was examined under scanning electron
microscope (SEM).
Table 1: Solubility of lisinopril at different pH
pH
Solubility (µg/ml)

1.2
180±0.005
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7.2
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The prepared gastroretentive beads were placed in
a glass beaker containing 0.1 N HCl. Their time of
floating was recorded.
In vitro drug release studies

The release of lisinopril from various beads
was tested using a dissolution apparatus USP
(Electrolab– TDT‑08 L). The baskets were covered
with a muslin cloth to prevent the escape of the beads.
The dissolution rates were measured at 37°C ± 1°C
under 100 rpm speed. Accurately weighed beads
containing lisinopril equivalent to 10 mg were added
to 900 ml of 0.1 N HCl. The test was carried out for
8 h. A volume of 5 ml of aliquots was collected at
regular time intervals, and the same amount of fresh
dissolution medium was replaced into dissolution
vessel to maintain the sink condition throughout the
experiment. The collected aliquots were filtered and
suitably diluted to determine the absorbance using a
UV‑spectrophotometer (Shimadzu, Japan) at 258 nm
against appropriate blank.
Data analysis

To analyze the in vitro release data, various kinetic
models were used to describe the release kinetics.
Zero‑order equation (C = K0t, where K0 = zero‑order
rate constant, t = time), in which the drug release rate
is independent of the drug concentration. First‑order
equation (log C = log C0‑Kt/2.303, where C0 = drug’s
initial concentration, K = first‑order constant), in
which the release rate is concentration‑dependent and
Higuchi (Q = Kt1/2, where K = constant reflecting the
design variables of the system), in which the release
of drug from insoluble matrix as a square root of
time‑dependent process based on Fickian diffusion
equation. An attempt was made to determine the
mechanism of drug release by fitting the dissolution
data into a different equation such as Higuchi equation.
Mucoadhesion testing

The mucoadhesive property of beads containing lisinopril
was evaluated by ex vivo wash‑off[13] method. Freshly
excised pieces of rat stomach mucosa (2 cm × 2 cm)
were mounted on a glass slide (7.5 cm × 2.5 cm) using
a thread. About fifty beads were spread onto the wet
tissue specimen, and the prepared slide was hung onto
a groove of disintegration test apparatus. The tissue
specimen was given a regular up and down movement
in a vessel containing 900 ml of 0.1 N HCl (pH 1.2) at
37°C ± 0.5°C. After regular time intervals, the apparatus
was stopped and the number of beads still adhering to
the tissue was counted.
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Results
Calibration curve of lisinopril in 0.1 N HCl

The calibration curve of Lisinopril in 0.1N HCl was
shown in Figure 1.
Drug solubility

The solubllity of lisinopril in 0.1N HCl and phosphate
buffers was recorded in Table 3.
Fourier transform‑infrared spectroscopy of drug
and polymers

The FTIR spectrum showing lisinopril, lisinopril +
sodium alginate, lisinopril + HPMC- K4M, lisinopril +
isabgol husk and lisinopril + sodium bicarbonate was
shown in Figure 2.
Particle size determination

Average size of beads in micrometer of all the
formulations was graphically representated in Figure 3.
Scanning electron microscope analysis

The morphology of the gold coated beads were
examined under scanning electron microscope was
shown in Figure 4.
In vitro release studies

The percentage drug release over 8 hrs of all the batches
from F1 - F8 was graphically representated in Figures
5 and 6.
Mucoadhesion testing

The Ex-vivo wash test of batch (F2) was graphically
representated in Figure 7.
1
0.8
Absorbance

Floating time

0.6

y = 0.0177x + 0.0227
R² = 0.9992

0.4
0.2
0
0

20

40

60

Concentration(µg/ml)

Figure 1: Standard curve of lisinopril in 0.1 N HCl
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Discussion
The absorption maximum of the drug was determined
in a UV‑visible spectrophotometer after dissolving the
drug in 0.1 N HCl. The drug was scanned in the region
200–400 nm for maximum absorption. The absorption
maxima of lisinopril in 0.1 N HCl was found to be close
to the value cited earlier.[9] The standard curves were
linear in the concentration range of 10–50 μg/ml with
a slope of 0.0177 and regression coefficient of 0.9992
as shown in Figure 1.
The FT‑IR data are helpful to confirm the identity of
the drug and to detect the interaction of drug with the
polymer. They include spectral analysis of lisinopril
alone and physical mixture of lisinopril and SA,
lisinopril and HPMC‑K4M, and lisinopril and isabgol
husk. The spectral analysis indicated that lisinopril was
not altered. These studies revealed that there was no
significant interaction between drug and polymer as
characteristic peaks of lisinopril were found to match
well with the reported values.
The FT‑IR analysis[10] for formulated gastroretentive
beads was done, the spectrum obtained is shown in
Figure 2. The results suggest that the drug and polymers
are compatible for the preparation of gastroretentive
isabgol husk‑alginate beads.
The % EE[14] [Figure 8] of isabgol husk‑alginate beads
containing lisinopril ranged from 64.6% to 96.04% [Figure
8]. SA to isabgol husk ratio and concentration of CaCl2 as
cross‑linker were found to influence EE (%) significantly.
It was also observed that the drug encapsulation in these
beads increased with the decrease in the SA to isabgol husk
ratio and concentration of CaCl2. The better % EE could
be due to the increase in viscosity of the polymeric solution
as the isabgol husk amount increased in the polymer‑blend
solution. This might have been prevented drug leaching
to the cross‑linking solution during ionotropically gelled
bead preparation.

The size of ionotropically gelled isabgol husk‑alginate
beads containing lisinopril was within the range of
909–980 µm [Figure 3]. Increasing the size of these
beads was observed with the increasing incorporation
of isabgol husk in polymer‑blend solution, which
could be explained based on hydrodynamic viscosity
concept. The viscosity increment of the polymer‑blend
solution with the addition of isabgol husk in increasing
ratio might form larger droplets of polymer‑blend
solutions during passing through the needle to the
cross‑linking solution containing Ca2+ ions. Again, the
decrease in bead size was observed when concentrated
CaCl2 solution was used. This could be due to the
formation of more rigid polymeric network by the high
degree of cross‑linking by the high concentration of
cross‑linker (i.e., CaCl2).
Table 2: Entrapment efficiency, percentage of
release, and floatation time
Formulation
F1
F2
F3
F4
F5
F6
F7
F8

Entrapment
efficiency (%)
85±0.707
96.04±0.742
80.5±1.046
85.5±0.353
64.6±0.282
67.2±0.565
88.65±0.247
86.4±0.424

Percentage
of release
61.596±0.403
95.562±0.203
78.112±0.265
61.548±0.197
69.5±0.193
85.245±0.201
82.392±0.203
65.293±0.593

Floating
time (min)
272±4.949
530±3.535
256±1.414
532±2.121
259±1.414
536±2.121
269±3.535
539±2.121

The values represent mean±SD (n=3). SD: Standard deviation

Table 3: Composition of formulation[11]
Formulation
F1
F2
F3
F4
F5
F6
F7
F8

Concentration
of sodium
alginate (%)
5
5
5
5
3
3
3
3

Concentration
of isabgol
husk (%)
3
5
3
5
3
5
3
5

Concentration
of calcium
chloride (%)
5
2
2
5
5
2
2
5

Figure 2: Fourier transform infrared spectroscopy spectrum showing lisinopril, lisinopril + sodium alginate, lisinopril + hydroxy propylmethyl
cellulose ‑ K4M, lisinopril + isabgol husk, and lisinopril + sodium bicarbonate
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The surface morphological analysis of the ionotropically
gelled isabgol husk‑alginate beads containing
lisinopril (F‑2) was visualized by SEM and is presented
in Figure 4. The surface of these beads was very rough
with characteristic large wrinkles, which could have been
caused by partly collapsing the polymeric gel network
during drying. In addition, a large number of pores
were seen on the bead surface, which could be due to
the presence of sodium bicarbonate in the formulation.
The floating time of gastroretentive isabgol
husk‑alginate beads containing lisinopril was within
the range of 256–539 min [Table 2]. Higher floating
time was recorded with beads of higher isabgol husk
concentration (3%–5%) and due to the presence of
bicarbonate ions.

The in vitro release of[10] lisinopril from the ionotropically
gelled beads showed prolonged lisinopril release
over 8 h in acidic dissolution medium, i.e., 0.1 N HCl
[Figures 5 and 6]. The trace amount of drug release
from these beads at the initial stage of the study could
probably be due to the surface‑adhered drug. The
cumulative drug release from isabgol husk‑alginate
beads containing lisinopril after 8 h (% R 8h) was
within the range of 61.26%–95.26%. The release was
found to decrease with decrease in the SA to isabgol
ratio and increasing CaCl2. Isabgol husk might be
responsible to produce the more viscous gel, which
may block the pores on the surface of beads and thus,

Avg. size of beads in µm
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Figure 3: Average size of beads (µm) of formulations (F1–F8)
Figure 4: Scanning electron microscopy of formulation code (F2)
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Figure 7: Ex vivo wash‑off test (F2)[13]
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Figure 8: Entrapment efficiency of formulations (F1–F8)[12]
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sustain the drug release profile. Drug release from
SA‑isabgol husk beads[14] containing lisinopril prepared
using higher CaCl2 concentration was comparatively
sustained than the beads formulated with that of lower
concentration of CaCl2. The higher concentration of
CaCl2 (i.e., cross‑linker) can produce a high degree
of cross‑linking and thereby slow down the drug
release from highly cross‑linked isabgol husk‑SA beads
containing lisinopril. The release increased in the
following order: f2> f6> f7> f3> f5> f8> f1> f4. In vitro
drug dissolution data results are shown in Table 2.
The result of the curve fitting into various mathematical
models such as zero‑order, first‑order, and Higuchi
models is shown in Table 4. When the respective squared
correlation coefficients (R2) of these ionotropically
gelled isabgol husk–SA beads containing lisinopril were
compared using various mathematical models, it was
found that the drug release followed the Higuchi which
is the best fit model over a period of 8 h of in vitro drug
release (R2 = 0.9396–0.9961).
The results of the ex vivo wash‑off test[14] confirmed
good mucoadhesive potential of isabgol husk–SA
beads containing lisinopril, which could lead to higher
bioavailability of the encapsulated drug due to increased
gastric residence time and a closer contact between the
absorptive membrane and these beads. This would enable
sustained drug release of lisinopril in the stomach that
represents the site proximal to the absorption window of
the drug.[14] The mucoadhesive property of these beads
could be attributed to the presence of hydroxyl groups
of both the hydrophilic polymers used as polymer blend,
which have the ability to form hydrogen bonds with the
mucous membranes. It has to be noted that hydrophilic
polymers such as SA and HPMC‑K4M also have the
ability to form noncovalent bonds such as Vanderwaals
forces or ionic interactions, resulting in mucoadhesion.
The results of the present investigation have proved that
the gastroretentive beads of SA in combination with
isabgol husk (5%) and HPMC‑K4M as a mucoadhesive
agent were found to be suitable for formulating a
Table 4: Result of model fitting (R2)
Formulation
F1
F2
F3
F4
F5
F6
F7
F8

Zero‑order
kinetics
0.9085
0.9825
0.9797
0.9727
0.9507
0.9395
0.9232
0.9373

First‑order
kinetics
0.9725
0.9214
0.9483
0.9653
0.9484
0.9229
0.975
0.9759

Higuchi
kinetics
0.9961
0.9402
0.9396
0.9526
0.9679
0.9675
0.9887
0.978

gastroretentive drug delivery system for lisinopril for
clinically treating hypertension.
From the results of in vitro drug dissolution data,
formulation (F2) was found to give the best results.
The results obtained so far have revealed that the
formulations have satisfied all the physical parameters
required for an ideal multiparticulate system for their
utilization for oral route used for the chosen drug
as it exhibited maximum floating time, extended
mucoadhesion, and complete drug release in 8 h.

Conclusion
Lisinopril is an anti‑hypertensive agent which is selected
for the preparation of the gastroretentive drug delivery
system as it has narrow absorption window in proximal
part of the stomach.
The gastroretentive drug delivery system of lisinopril
was prepared by ionotropic gelation method and the
prepared beads were found to possess high EE %,
complete drug release in 8 h, and good mucoadhesivity
that are likely to exhibit prolonged gastric residence
time and improve the bioavailability of the drug having
the absorption window in proximal stomach.
From the above studies, it is revealed that the present
work was a satisfactory preliminary study of lisinopril
by the development of gastroretentive drug delivery
system using isabgol husk as a natural floating agent.
However, the efficacy of the floating beads needs to be
assessed in a suitable animal model to determine the
bioavailability.
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INTRODUCTION
Rational drug use is an important factor
to be checked for the optimal benefit of
drug therapy in patient care.1 In India,
many factors like illiteracy, poverty, use
of multiple health care systems, drug
advertising and promotion, sale of
prescription drugs without prescription,
competition in medical and pharmaceutical
market place and limited availability of
drug information are the main reasons
for not achieving the optimal health
care.6 Inappropriate use of drug also
leads to increased cost of medical
care, antimicrobial resistance, adverse
effects and patient mortality. Hence
the drug utilization evaluation (DUE)
studies becomes one of the potential
tools in evaluation of health system.1,4
Drug utilization studies focuses on
factors related to prescribing, dispensing,
administering and taking of medication
and associated events.1
HISTORY
Drug utilization evaluation is also known
as Drug utilization review (DUR) or
Medication utilization evaluation (MUE).3
DUR studies developed in mid 1960’s
in Northern Europe and UK. 1,5 The
fist research work of DUR was done
by Aurthur Engel in Sweden and Peter
Siderius in Holland. According to World
Health Organization (WHO), drug
utilization evaluation is the marketing,

distribution, prescription and use of drugs
in society with special prominence on the
resulting medical, social and economic
consequences.1,5
CLASSIFICATION OF DRUG
UTILIZATION EVALUATION
DUR is typically classified into three
different categories,
1. PROSPECTIVE DUR:
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Prospective review evaluating a
patient’s planned drug theory before
a medication described. This DUR
helps the pharmacist to access the
prescription medication dosage, drug
interactions and resolve drug related
problems.1,2,4
2. CONCURRENT DUR:
It is performed during the course
of treatment and the ongoing
monitoring of drug therapy for the
positive patient outcomes.1,2
3. RETROSPECTIVE DUR:
It is a review of drug therapy after the
patient has received the medication.
A retrospective review aims to
detect the pattern in prescribing,
dispensing or advertising drugs
and it helps to prevent recurrence
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of inappropriate medication use. The advantage
of this DUR is ease of data collection, as records
are assessed at the data collector’s convenience.
A disadvantage is that some information may be
unclear or missing and the reviewed patients may not
gain immediate benefit, as interventions are delayed
until the intervention phase.1,2,4
STEPS IN ESTABLISHING A DUR PROGRAM
Drug utilization evaluation process is divided into four
phasesPHASE 1: PLANNING
1. Develop a DUR Committee.
2. Write policies and procedures.
3. Describe about the departments of the hospital,
where drugs are utilized (intensive care unit,
radiology, surgical department, medical department).
4. Select specific drugs for possible inclusion in the
program.
5. Assess resources available for criteria development,
data collection, and evaluation.
6. Consider the indications, dosing, dosage form,
frequency of drug used to monitor and evaluate.
7. Select criteria and establish performance thresholds.
8. Develop the methodology for data collection,
evaluation and create a schedule.
9. Educate hospital staff about DUE study and current
criteria.
PHASE 2: DATA COLLECTION AND EVALUATION
10. Start the data collection in a proper way.
11. Evaluate the collected data and determine if drug
use problems exist.
PHASE 3: INTERVENTION
12. Send the results to hospital staff.
13. If a drug use problem was found, design and
implement interventions.
14. Collect new data on problem drug to determine if
drug use has improved as a result of the intervention.
15. Disseminate results of re-evaluation.
158

PHASE 4: PROGRAM EVALUATION
16. Evaluate all DUR program activities at the end of
the year, and plan the new activities for the upcoming
year.1,4
SIGNIFICANCE OF DUR: A PHARMACIST VIEW
The purpose of DUR is to ensure drugs are used
appropriately, safely and effectively to improve patient
health.2 Pharmacist plays a major role in DUR program
development, supervision and coordination.3 DUR helps
the pharmacist to document and evaluate the benefit
of pharmacy intervention in improving therapeutic
outcome. DUR designed to review drug use and
prescribing patterns. It also provides a proper feedback of
results to physicians and develops criteria and standards
which describe optimal drug use.1
All the drugs used in hospital cannot be evaluated. Hence
the DUE committee identifies drugs whose evaluation
and improvement in use will result in more clinical
impact. Generally drugs with high volume of use, high
cost or high frequency of adverse effects are subjected
to DUE studies.4
Common targets for DUR studies includes commonly
prescribed drugs (Antibiotics, Proton Pump Inhibitors),
drugs associated with potentially significant drug
interactions (Warfarin, Theophylline, Phenytoin),
expensive drugs ( LMWH, Cephalosporins), new
drugs, drugs with a narrow therapeutic index (Digoxin,
Theophylline), drugs causing serious adverse reactions
(Aminoglycoside antibiotics, NSAIDs), drugs used in
high risk patients like elderly, pediatric patients and drugs
used in the management of common conditions like
RTI or UTI.1
It helps to promote the appropriate drug use for evaluation
and other interventions. Interventions can be educational
or operational. Educational interventions include
informal and formal counseling, preparing newsletters,
guidelines on drug use and other informational materials.
Operational interventions can include development of
drug order forms, formulary additions and deletions,
implementing standard treatment guidelines, changes in
hospital policies and procedures etc.4
DUR provides proper information to pharmacist for
identifying trends in prescription within groups of
patients whether he is in disease state such as asthma,
diabetes, and hypertension or in drug specific criteria.
Pharmacists can improve drug therapy for patient in
collaboration with physicians and other members of
Indian Journal of Pharmacy Practice, Vol 10, Issue 3, Jul-Sep, 2017
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health care team. 2,3 DUR helps to prevent adverse
drug reactions, toxicity, medication errors, drug-disease
contraindications, drug-allergy interactions, drug-drug
interactions and therapeutic duplications.3 Formulary
management also can be done along with DUR analysis.
It encourages the improvements in medication use
process and it also identifies the area in which further
information and education for health care professional
may be needed.4
DUR studies are integral in helping to understand,
interpret and improve the prescribing administration
and use of medication. DUR programs helps to provide
physicians with feedback on their performance and
prescribing behavior as compared to standard protocols.2
DUR information helps to improve prescribing
formulary compliance and patient compliance. Nowadays,
importance of drug utilization evaluation is increased

Indian Journal of Pharmacy Practice, Vol 10, Issue 3, Jul-Sep, 2017

in the areas like public health, pharmacovigilance,
pharmacoeconomics, pharmacoepidemiology and
pharmacogenetics.1,6
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ABSTRACT There is a need to improve memory in various memory deficits and, therefore, we have
synthesized some fused bicyclophenothiazine derivatives having Nootropic activity. Compounds
(N1-N7) have been synthesized by treating formaldehyde, aryl amine with 7,8,9 -substituted 1 carboxyl
phenothiazine in the presence of hydrochloric acid by Mannich reaction. 2-Carboxy-2’,3’ and 4’ substituted
diphenylamines have been synthesized by the reaction between 2-chlorobenzoic acid with 2,3,4 substituted
anilines, respectively, in the presence of anhydrous K2CO3 and CuO by Ullmann reaction. The titled
compounds (N8-N15) were synthesized by replacing the starting material 2-chlorobenzoic acid with
m-dichlorobenzene/1-chloro-2,4-dinitrobenzene. Synthesized compounds were characterized by spectral
data. Compounds N14 and N15 were evaluated for nootropic activity by using Cook’s pole climbing
apparatus and elevated plus maze model.

KEYWORDS Mannich, Nootropic, Phenothiazine, Ullmann reaction.

INTRODUCTION
Neuroleptic drugs are also known as antischizophrenic drugs,
antipsychotic drug, or major tranquillizers.[1] Phenothiazines
block many different types of neurotransmitter receptor and
the nature of the side chain determines the potency and the
pharmacological specificity.

Nootropics are a class of psychotropic drugs that enhance
learning, acquisition and reverse learning impairments
in experimental animals.[2] The term “nootropic” was
introduced to describe a group of drugs that have ability
to improve brain mechanism postulated to be associated
with mental performance. Alzheimer’s disease is one of the
most common neurodegenerative disorders, and memory
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loss is one of its presenting systems. Alzheimer’s disease is
characterized by neuronal loss, neurofibrillary tangles, and
neuro plaques.
Phenothiazine[3] derivatives are known to show
antihistaminic,[4] anthelmintic,[5] analgesic,[6] tranquilizers,[7,8]
and antimicrobial[9] activities.
Substitutions on phenothiazine ring influence the
biological activities. Hence, there is need to synthesize
more number of derivatives with less side effect and
screen them for nootropic activity, i.e., memory enhancing
activity.

Piracetam (100 mg/kg b.w, intraperitoneal [i.p.]) and
N14 and N15 (200 and 400 mg/kg b.w, per oral [p.o.])
administration for 6th day significantly (P < 0.001) protected
the animals from scopolamine-induced learning and
memory impairment and increased the IR as compared
to the scopolamine treated group. Maximum protection
was afforded by N14 (200 mg/kg) and N15 (400 mg/kg),
as evident by significant (P < 0.001) increase in IR in
scopolamine-induced memory-impaired mice.
II. Effect of newly synthesized novel phenothiazine
derivatives on conditioned avoidance response (CAR) in
scopolamine-induced animals.

RESULTS AND DISCUSSION
Table 1: Corresponding R, R1‑R4 and R1’‑ R3’ values
for Scheme I

Synthesis
The target compounds N1-N15 were synthesized
involving Ullmann and Mannich base reaction[10] (Scheme 1).
Corresponding R, R1-R4 and R1’-R3’ values are given in
Table 1.

Corresponding R, R1‑R4 and R1’‑R3’ values for
Scheme I (N1‑N15)

Code
assigned

R 1 R2

R3

R4

R1’

R2’
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Evaluation of nootropic activity
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I. Effect of newly synthesized novel phenothiazine
derivatives on inflexion ratio (IR) in scopolamine-induced
animal:
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Elevated plus maze: Elevated plus maze serves as the
exteroceptive behavioral model to evaluate memory in mice.
IR: IR was calculated after recording transfer latency (TL)
on the 6th day and after 24 h, i.e., on the 7th day as described
in Table 2.
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Control group showed a significant (P < 0.05) decrease
in IR as compared to normal animals. Maximum IR was
observed in mice with higher doses (200 mg/kg body
weight [b.w.] and 400 mg/kg b.w.) of derivatives N14 and
N15 (0.228 ± 0.040 and 0.234 ± 0.276).

Scheme-I: (N1-N15)
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Figure 1: Effect of newly synthesized novel phenothiazine derivative on conditioned avoidance response blocked in scopolamineinduced animals. N = 5, values are expressed as mean ± standard error mean, one-way ANOVA followed by Dunnett’s multiple
comparison tests. Indicate phenothiazine derivatives at varying doses*** P < 0.001, *P<0.05 comparison with control
Table 2: Effect of newly synthesized novel phenothiazine derivative on IR in scopolamine‑induced animal
Treatment

TL‑I Day (L1)

TL‑II Day (L0)

IR (L1‑L0/L0)

Normal

21.40±5.564

14.60±4.261

0.498±0.051

Positive control (scopolamine)

8.00±0.7071

10.20±0.800

0.144±0.016***

Standard treatment+scopolamine

12.60±2.400

9.200±1.685

0.308±0.033**

N14 (100 mg/kg b.w.)+scopolamine

19.60±2.657

16.60±2.676

0.218±0.049***

N14 (200 mg/kg b.w.)+scopolamine

29.00±6.504

23.60±5.671

0.228±0.040***

N14 (400 mg/kg b.w.)+scopolamine

32.40±3.600

28.80±5.671

0.178±0.310***

N15 (100 mg/kg b.w.)+scopolamine

14.80±0.9695

12.20±0.7348

0.210±0.020***

N15 (200 mg/kg b.w.)+scopolamine

42.40±5.418

35.60±5.36

0.202±0.0315***

N15 (400 mg/kg b.w.)+scopolamine

25.00±7.162

20.00±5.657

0.234±0.276***

n=5, values are expressed as mean±SEM, one‑way ANOVA followed by Dunnett’s multiple comparison tests. TL: Transfer latency, SEM: Standard deviation,
IR: Inflexion ratio, b.w.: Body weight

Table 3: Effect of newly synthesized
novel phenothiazine derivative on CAR in
scopolamine‑induced animals
Groups

CAR blocked

Normal

10.00±0.00

Positive control (scopolamine)

4.429±1.066

Standard treatment+scopolamine

9.571±0.202***

N14 (100 mg/kg)+scopolamine

5.143±0.911***

N14 (200 mg/kg)+scopolamine

5.857±0.799***

N14 (400 mg/kg)+scopolamine

7.000±0.534*

N15 (100 mg/kg)+scopolamine

5.143±0.986***

N15 (200 mg/kg)+scopolamine

7.000±0.577*

N15 (400 mg/kg)+scopolamine

7.143±0.508*

***P<0.001, *P<0.05 comparison with control, CAR: Conditioned avoidance
response



Cook’s pole climbing apparatus
Cook’s pole climbing apparatus is a behavioral model
to evaluate memory in rats. In this model, all animals were
trained for 10 days to attain continuous transition (95-99%)
CAR[11] as described in Table 3 and Figure 1.
Scopolamine (0.3 mg/kg b.w., i.p.) treated groups
show decrease in condition avoidance response blocked
(4.429 ± 1.066) compare to normal groups (10.00 ± 0.00)
indicating impairment of memory in rats. Piracetam
(i.p.) and at all the doses (100, 200, and 400 mg/kg b.w.,
p.o.) administered orally for 6th day significantly (P <
0.001) reversed amnesia induced by scopolamine when
compared to the scopolamine treated animals (9.571 ±
0.202, 5.143 ± 0.911, 5.857 ± 0.799, 7.000 ± 0.534, 5.143
± 0.986, 7.000 ± 0.577, 7.143 ± 0.508, and 4.429 ± 1.066,
respectively).
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EXPERIMENTAL SECTION

Chemistry

General

7-fluoro-10-{[(4-methylphenyl) amino] methyl}–10H–
phenothiazine–1-carboxylic acid (N1)

All the chemicals used were of synthetic grade and
procured from Loba Chemie Pvt. Ltd., Research-Lab,
Ranbaxy Fine Chemicals Ltd., S. D. Fine-Chem Ltd., India.
Melting points of compounds were taken in open capillary
tubes and are uncorrected. IR spectra were recorded on
SHIMADZU FT-IR – 8400 spectrophotometer using KBr
pellet. 1H NMR spectra were recorded on a VARIAN
MERCURY YH – 300 spectrometer (300 MHz) using
dimethyl sulfoxide (DMSO) - d6, CDCl3 and CDCl3 +
DMSO - d6 mixture as a solvent for N1-N12 compounds.
N13, N14, and N15 compounds1H NMR spectra were
recorded on BRUKER. Mass spectra were recorded on
GCMS QP 5050 SHIMADZU (gas chromatograph mass
spectrometer). Thin layer chromatography was performed
using plate coated with Silica gel GF254 LR of 0.25
thicknesses. The mobile phase used for all compounds
was benzene, methanol, and ammonia in the ratio of
75:25:0.25, respectively. The spots were located by
subjecting the plates to iodine chamber and ultra violet
cabinet.
Ullmann reaction is used to prepare symmetrical and
unsymmetrical biaryls (Step I).[12] Derivatives N1-N7 were
prepared using following experimental procedure.
Step I 2-Carboxyl-2’, 3’, 4’-substituted diphenylamines

A mixture of 2-chlorobenzoic acid (0.01 mol) and 2,
3, 4 -substituted anilines (0.01 mol) was heated on water
bath for nearly about 2 h in the presence of CuO (0.01 mol)
and anhydrous K2CO3 (0.01 mol). The mixture was filtered
in ice-cold water, and the product was collected from the
filtrate, filtered, air dried, and recrystallized.
Step II 7, 8, 9-substituted-1-carboxyl phenothiazines

A
mixture
of
2-carboxy-2’,3’,4’-substituted
diphenylamines (I) (0.01 mol) and sulfur (0.02 mol) was
heated in the presence of iodine (0.01 mol) as a catalyst
using water bath for about 2 h. The product was cooled
and poured into crushed ice, filtered, air dried, and
recrystallized.
Step III [10-{[(aryl)-amino] -methyl}-7, 8, 9-substituted-1carboxyl phenothiazines]

A
mixture
of
7,8,9-substituted-1-carboxyl
phenothiazines (II) (0.01 mol), formaldehyde (2.0 ml),
p-toluidine (0.01 mol), hydrochloric acid (5 ml), and
dioxane (25 ml) was refluxed for 5 h in an oil bath or sand
bath. The cold reaction mixture was filtered, and the filtrate
is poured directly into ice water. Then, the isolated product
was collected from the ice water, and wet solid was airdried and recrystallized.
Compounds N8-N15 were synthesized as per the
procedure described for N1-N7 using m-dichlorobenzene/1chloro-2,4-dinitrobenzene instead of o-chlorobenzoic acid
as the starting material. The first step was carried out using
sand bath.
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The yield was 58%, m.p. 108-109°C, Rf 0.72, IR (cm−1):
3058.89 (aromatic C-H stretch), 1508 (C=N stretch), 653 (C-S
stretch), 3278 (N-H stretch), 1664.45 (>C=O stretch, COOH),
1336 (aromatic N-H stretch), 3278-3255 (aromatic N-H
stretch), 1H NMR, δ: 2.32 (s, 3H, CH3), 3.32 (s, 2H, CH2), 4.03
(s, 3H-OCH3), 6.73-8.04 (m 7H, 1H, Ar-H and NH). MS calc
for C21H17FN2O2S, molecular weight 380.44, m/z:381[M +H]+.
10–{[(4–methylphenyl) amino] methyl}–7–sulfo–10H–
phenothiazine–1-carboxylic acid (N2)

The yield was 72%, mp 102-103°C, Rf 0.80, IR (cm−1):
3039.60 (Aromatic C-H stretch), 3218.97 (N-H stretch),
2918.10 (aliphatic C-H stretch), 649.97 (C-S-C stretch sym),
1662.52 (>C=O stretch, COOH), 1037.63 (C-O-C stretch
sym), 1338.51 (asym. S (=O)2 stretch). 1H NMR, δ: 2.36 (s,
3H, CH3), 4.04 (s, 3 H, Ar- C-NH and CH2), 6.70-8.03 (m,
1H-8H, Ar-H), MS calc for C21H18N2O5S2, molecular weight
442.51, (m/z): 443 [M + H]+.
10–{[(4-methylphenyl) amino] methyl}–7–nitro–10H–
phenothiazine–1–carboxylic acid (N3)

The yield was 60%, mp 100-101°C, Rf 0.60, IR (cm−1):
1521.73 [sym (Ar NO2) N= O stretch], 1319.22 [sym. (Ar
NO2) N=O stretch], 1662.52 (>C=O stretch, COOH), 1595.02
(C=C ring stretch), 3352.05 (N-H stretch), 1H NMR, δ: 2.38
(s, 3H, CH3); 3.31 (s, 2H, CH2), 6.74-8.03 (m, 1H-7H, Ar-H
and NH) 2.38 (s, 3H, CH3); 3.31 (s, 2H, CH2), 6.74-8.03 (m,
7H, 1H Ar-H and NH). MS calc for C21H17N3O4S, molecular
weight 407.09, (m/z): 408.10 [M + H]+.
10–{[(4-methylphenyl) amino] methyl}–8–nitro–10H–
phenothiazine–1–carboxylic acid (N4)

The yield was 52%, m.p. 97-98°C, Rf 0.58, IR (cm−1):
1531.37 [asym. (Ar. NO2) N=O stretch], 1348.15 [sym.
(Ar. NO2) N=O stretch], 1664.45 (>C=O stretch, -COOH),
3039.60 (aromatic C-H stretch), 3371 (N-H stretch), 1H
NMR, δ: 2.39 (s, 3H, CH3); 3.30 (s, 2H, CH2), 6.75-8.02 (m,
7H, 1H, Ar-H and NH), (m/z):407.09 (100%).
10–{[(4-methylphenyl) amino] methyl}–9–nitro–10H–
phenothiazine–1–carboxylic acid (N5)

The yield was 48%, m.p. 124-125°C, Rf 0.55, IR (cm−1):
1523.66 [asym (Ar. NO2) N= O stretch], 1344.29 [sym
(Ar. NO2) N=O stretch], 1664.45 (>C=O stretch, -COOH),
3060.82 (aromatic C-H stretch), 3371 (N-H stretch), 1H
NMR, δ: 2.33 (s, 3H, CH3); 3.02 (s, 2H, CH2), 6.83-8.15 (m,
7H, 1H, Ar-H and NH), (m/z):407.09 (100%).
7–Chloro–10–{[(4–methylphenyl) amino] methyl}–10 H–
phenothiazine–1–carboxylic acid (N6)

The yield was 46%, m.p. 79-80°C, Rf 0.64, IR (cm−1):
1652.52 (C=O stretch), 1583.09 (C=C stretch), 3340.48
(N-H stretch), 1209.26 (C-O-C stretch asym), 623.55 (C-S-C
stretch), 1H NMR, δ: 2.32 (s, 3H, CH3); 3.48 (s, 2H, CH2),
6.90-7.98 (m, 7H, 1H, Ar-H and NH), (m/z): 396.07 (100%).

Nilesh Y. Jadhav et al.
7–methoxy–10–{[(4–methylphenyl) amino]methyl}–10 H–
Phenothiazine–1–Carboxylic acid (N7)

The yield was 76%, m.p. 110-111°C, Rf 0.75, IR (cm−1):
3319 (N-H stretch.), 2931.60 (C-H stretch, asym.), 1664.45
(>C=O stretch, -COOH), 1247.86 (C-O-C stretch, asym.),
1
H NMR, δ: 2.330 (s, 3H, CH3); 3.519 (s, 2H, CH2), 6.8137.977 (m, 1H-7H, Ar-H and NH), (m/z):392.12 (100%).
N–[(2–chloro–7–nitro–10H–phenothiazine–10 yl)
methyl]–N-(4–methylphenyl) amine (N8)

1527.35 NO2 def., 1617.98-1451.17 C=C (stretching), 3419.173278.39 NH (stretching). 1H NMR, δ: δ: 2.491 (s, 3H, CH3);
3.381 (Ar. NH); 4.941 (s, 2H, CH2); 6.31-7.16 (Ar-H) MS calc
for C20H15Br N4O4S, molecular weight 487.33, (m/z): 488[M]+.
N-((2-chloro-8-nitro-10H-phenothiazin-10-yl) methyl)-4methylbenzenamine (N15)

The yield was 65%, m.p. 120-122°C, Rf 0.72, IR (cm−1):
2918.73-2857.02 Al. C-H (stretching), 3028.66 Ar. C-H,
1527.35 NO2 def., 1617.98-1451.17 C=C (stretching),
3509.81-3278.39 NH (stretching), 866.46-Cl def. 1H NMR,
δ: 2.490 (s, 3H, CH3); 3.801 (Ar. NH); 4.946 (s, 2H, CH2);
7.002-7.96 (Ar-H).

The yield was 51%, m.p. 89-90°C, Rf 0.71, IR (cm−1):
1494.75 [asym (Ar. NO2) stretch], 1303.97 [sym (Ar. NO2)
stretch], 1593.09 (C=C ring stretch), 3064.68 (aromatic C-H
stretch). 1H NMR, δ: 2.32 (s, 3H, CH3); 3.30 (s, 2H, CH2),
6.63-8.40 (m, 7H, 1H, Ar-H and NH), (m/z):397.02 (100%).

MS calc for C20H16Cl N3O2S, molecular weight 399.0622,
(m/z): 399.4 [M]+.

N–[(2–chloro–7–methoxy–10H–phenothiazine–10–yl)
methyl]–N–(4-methylphenyl) amine (N9)

Biological evaluation

The yield was 65%, m.p. 87-88°C, Rf 0.70, IR (cm−1):
1600.81[C=C ring stretch], 1253.64 [C-O-C Stretch, asym.],
3338.55 [N-H Stretch.], 1027.99 [C-O-C stretch, sym.],
1128.28 [Ar. Cl stretch.]. 1H NMR, δ: 2.359 (s, 3H, CH3);
3.174 (s, 2H, CH2), 6.584-7.964 (m, 1H-7H, Ar-H and NH),
(m/z): 382.09 (100%).
N–[(2, 7–dichloro–10H–phenothiazine–10 yl) methyl]–N–
(4–methylphenyl) amine (N10)

The yield was 58%, m.p. 94-95°C, Rf 0.62, IR (cm−1): 1591.16
(C=C ring stretch), 3346.27 (N-H stretch), 3047.32 (aromatic
C-H stretch), 634.54 (C-S-C stretch), 1097.42 (aromatic, Cl
stretch), 1H NMR, δ: 2.397 (s, 3H, CH3); 3.696 (s, 2H, CH2),
6.789-8.457 (m, 7H, 1H, Ar-H and NH), (m/z):386.04 (100%).
8–Chloro–10–{[(4-methylphenyl) amino] methyl}–10H
phenothiazine–3-sulphonic acid (N11)

The yield was 55%, m.p. 89-90°C, Rf 0.71, IR (cm−1): 1160
(sym S (=O)2 stretch), 600 (C-S-C stretch), 1500.50 [asym (Ar.
NO2) stretch), 1600 (C=C ring stretch), 3090.40 (aromatic C-H
stretch). 1H NMR, δ: 2.319 (s, 3H, CH3); 3.284 (s, 2H, CH2),
6.754-8.894 (m, 7H, 1H, Ar-H and NH), (m/z):432.04(100%).
N–[(8–chloro–1–nitro–10 H–phenothiazine–10yl) methyl]–
N-(4-methylphenyl) amine (N12)

The yield was 58%, m.p. 96-97°C, Rf 0.63, IR (cm−1):
1306.72 [Ar.NO2 Stretch.], 1593.09 [C=C Stretch.], 3009.95
[Ar. C-H Stretch.], 3340.48 [N-H Stretch.], 617.18 [C-S-C
Stretch.]. 1H NMR, δ: 2.498 (s, 3H, CH3); 3.380 (Ar. NH);
4.946 (s, 2H, CH2); 7.002-7.96 (Ar-H), (m/z):397.07 (100%).
10-[(p-toluidino) methyl]-7,9-dinitro-10H-phenothiazin3-ol (N13)

The yield was 53%, m.p. 88-90°C, Rf 0.65, IR (cm−1):
2961.16-2911.99 Al. C-H (stretching), 3065.3 Ar. C-H,
1586.16 NO2 def., 1616.06 C=C (stretching), 3335.28 OH
(stretching). 1H NMR, δ: 2.356 (s, 3H, CH3); 4.01 (Ar. NH);
4.835 (s, 2H, CH2); 6.31-8.85 (Ar-H), (m/z):424.08(100%).
N-((7-bromo-1,3-dinitro-10H-phenothiazin-10-yl) methyl)4-methylbenzenamine (N14)

The yield was 68%, m.p. 115-117°C, Rf 0.75, IR (cm−1):
2918.73-2857.02 Al. C-H (stretching), 3028.66 Ar. C-H,


In this study, the pharmacological evaluations of novel
N14 and N15 phenothiazine derivatives were carried out for
nootropic activity.
Drugs

List of drugs used in the present study are piracetam (UCB
India Pvt. Ltd.), scopolamine (German remedies/Cadila
Healthcare Ltd., India), were dissolved and/or diluted with
distilled water; N14 and N15 were dissolved in DMSO/corn
oil (Vehicle) (cornello agmark refined corn oil, Jaychandra
Agro Industries Pvt. Ltd., India) and administered orally.
Animals

Male/Female albino mice weighing 20-25 g and
male/female albino rats weighing 180-250 g were procured
from the disease free animal house, Bangalore. Animals were
housed in groups of five per cage under standard laboratory
conditions with food and water continuously available. 12 h:
12 h (light: dark) cycle was used. All behavioral testing was
done during the daylight period between 10:00 and 17:00 h.
Animals were tail marked and handled daily for 5 min during
the last 3 days before the experiment. Institutional Animal
Ethics Committee (IAEC) approved the experimental
protocol (Protocol No.: IAEC/03/PA/2013-14).
Instruments

Following instruments were used in this study:
1. Elevated plus maze.
2.	
Cook’s pole climbing response apparatus.
(MEDICRAFTS Pole Climbing response
apparatus, INCO, India).
1. Acute oral toxicity.
Acute toxicity test for phenothiazine derivatives (N14
and N15) was conducted as per OECD guidelines 425
using female Swiss albino mice. There was no change
in the normal behavioral pattern of animals. No sign
and symptoms of toxicity were observed during the
observations which were done continuously for the 1st 4 h
and then observed up to 24 h for mortality and continued
after each dose. The derivatives were safe up to a dose
of 2000 mg/kg b.w. The in vivo study was conducted for
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both derivatives at doses of 100, 200, and 400 mg/kg b.w.
2.

Nootropic activity.
I. Effect of newly synthesized novel phenothiazine
derivative on IR in scopolamine-induced animal.

Elevated plus maze
Male/female albino mice weighing 20-25 g were used
for elevated plus maze. Elevated plus maze serves as the
exteroceptive behavioral model to evaluate memory in
mice. On the 6th day of drug treatment, each mouse was
placed at the end of the open arm, facing away from the
central platform. TL was recorded for each animal. TL
is defined as the time (in seconds) taken by the animal
to move from the open arm into one of the covered arms
with all its four legs. The rat was allowed to explore the
maze for another 2 min and then returned to its home
cage. TL on the 6th day of drug treatment reflected
learning behavior of animals, whereas TL after 24 h
reflected retention of information or memory. Significant
reduction in TL value of retention indicates improvement
in memory.

IR
IR was calculated after recording TL on the 6th day
and after 24 h, i.e. on the 7th day. Increase in IR after 24 h
indicates improved retention of learned task. IR=(L1-L0)/
L0, where L0=TL after 24 h or 1 week in seconds (s), and
L1=Initial TL(s).
II.
Effect of newly synthesized novel phenothiazine
derivative on CAR in Scopolamine induced animals.

Cook’s pole climbing apparatus
Male/female albino rats weighing 180-250 g were
used for this experiment. All groups of animals treated
with standard piracetam (100 mg/kg b.w., i.p.), newly
synthesized novel phenothiazine derivatives (N14 and N15)
all doses orally and scopolamine (0.3 mg/kg, b.w., i.p.).
Scopolamine was also challenged with standard piracetam
and phenothiazine derivatives groups. After 60 min of doses
on each day rats were placed in apparatus to avoid electric
stimuli or to avoid condition response. For 7th day, the same
procedure was repeated.

CONCLUSIONS
The titled compounds N1-N15 were synthesized
by Ullmann and Mannich reaction. In this study,
administration of three doses of newly synthesized novel
phenothiazine derivatives N14 and N15 (100,200, and
400 mg/kg, b.w.p.o.) for 6 days improved learning and
memory of animals significantly in both the exteroceptive
behavioral models as evident by the decrease in TL and
increase in IR in elevated plus maze model, and increase
in CAR blocked in cook’s pole climbing paradigm. In
elevated plus maze, derivative treated animals showed
decrease TL on both I and II days (after 24 h) and
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increased IR when compared to scopolamine group of
animals. This indicated improvement in learning and
memory. Pretreatment with the phenothiazine derivatives
for 7th days reversed scopolamine-induced amnesia in
rodents. In cook’s pole climbing paradigm, phenothiazine
derivatives treated animal’s shows maximum percentage
of CAR, when compared to scopolamine group of
animals. This indicated improvement in learning and
memory. The memory enhancing activity of the N14 and
N15 attributed to dopaminergic receptor agonist activity,
which would have been afforded by the active constituents
present in the synthesized derivative. Thus, the findings of
the present study reveal the nootropic activity of newly
synthesized novel phenothiazine derivatives which can be
utilized in treating diseases with memory deficits such as
senile dementia, mania, schizophrenia, and Alzheimer’s
disease.
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ABSTRACT
Introduction: Primary dysmenorrhea is one of the leading causes of school and work absenteeism and reduced
quality of life in women. Primary dysmenorrhea is characterized as cramp like pain in the lower abdomen or low
back during the menstrual period in the absence of disease such as endometrioses. Primary dysmenorrhea
occurs due to increased myometrial contractility and uterine ischemia. Females of reproductive age group 18-45
years are commonly affected. Microwave diathermy is a deep heating modality. Microwave radio frequency
radiations are usually used clinically to heat deeply situated tissues in the body and coincidentally minimize the
rise in the skin temperature seen in other forms of therapeutic heating. There are various studies suggesting the
effect on microwave diathermy on numerous musculoskeletal conditions. As there is paucity of literature available on the use of microwave diathermy on primary dysmenorrhea, hence the present study is intended to
evaluate the effect of microwave diathermy on primary dysmenorrhea.
Materials and Methods: 30 subjects between the age group 18-30 (21.50±1.04) years of age with primary dysmenorrhea were recruited from constituent units of KLE University Belagavi. Participants were randomly assigned to
one group i.e. Group A (n=30) and were treated with microwave diathermy for 20 minutes. Outcome was measured in terms of pain using NRS (numeric rating scale) and quality of life was assessed using Moos menstrual
distress questionnaire pre -treatment and post treatment session on the 1st or the 2nd day of their perimenstrual
symptoms. To assess changes within the group before and after intervention period, the data was analyzed with
the paired‘t’ test.
Results: NRS scores pre -treatment and post- treatment was 7.07±0.98 and 1.53±1.01 respectively, Moos menstrual distress questionnaire score reduced from 90.03±21.15 to 48.20±10.66 after treatment. Statistical analysis showed significant difference with p value = 0.0001.
Conclusion: Microwave diathermy is effective in relieving pain and perimenstrual symptoms in primary dysmenorrhea thereby improving the quality of life in females.
KEY WORDS: Primary dysmenorrhea, microwave diathermy, Numeric rating scale (NRS), Moos menstrual distress
questionnaire (MMDQ).
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INTRODUCTION

as a condition in which there is pain during
Dysmenorrhea is one of the leading causes in menstruation or difficult blood flow during
gynecological problem for which the young menstruation [1]. etiologically, dysmenorrhea is
women visit the clinical physicians. It is defined classified into primary.
Int J Physiother Res 2017;5(1):1802-06.
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Dysmenorrhea and secondary dysmenorrheal
[2]. Menstrual pain that is not associated with
any anatomical pelvic pathology is defined as
primary dysmenorrhea. Secondary dysmenorrhea is a condition in which there is associated
anatomical pathology [3]. It is commonly seen
in women with chronic pelvic inflammatory
disease [4].
About 50% of post-pubertal women are affected
by primary dysmenorrheal [5]. Age is one of the
determinants of menstrual pain [6]. Symptoms
are more commonly seen in young females as
compared to older females [6-8]. Some of the
other factors associated for severe dysmenorrhea consists of heavy and increased menstrual
flow [9-11]. Recent study has suggested that
increased exposure to environmental tobacco
smoking is associated with primary dysmenorrheal [12].
Females usually complain of aching pain or
cramp like pain in the abdomen or lower back
before or during the menstrual period. It reaches
its peak after 24 hours and the symptoms usually comes down after 2-3 days [13].
There are different measures to treat primary
dysmenorrhea conservatively and therapeutically. Physiotherapy treatment involves reduction of pain and perimenstrual symptoms to
improve the quality of life. Various therapeutic
modalities such as transcutaneous electrical
nerve stimulation, interferential current, thermotherapy and cryotherapy are been used for
primary dysmenorrheal [14].
Microwave diathermy is a deep heating modality clinically used to heat deeply situated
tissues in the body and coincidentally minimize
the rise in the skin temperature seen in the other
form of therapeutic heating [14]. Microwave
diathermy is used in conditions such as localized infections, inflammations, degenerative
conditions and musculoskeletal pain relief [15].
A case study was conducted by April R Vance et
al on female suffering with primary dysmenorrhea since 18 years. Microwave diathermy was
administered for 20 minutes on the symptoms
were felt every month. Over a period on 7
months the subject found relief in the intensity
of pain. The research therefore concluded postulating that microwave diathermy can be used
Int J Physiother Res 2017;5(1):1802-06.

ISSN 2321-1822

in primary dysmenorrheal [16]. A study was
conducted by Giombini et al to evaluate the
effect of hyperthermia induced by microwave
diathermy in the management of muscle and
tendon injuries. On the basis of the research,
they concluded that microwave diathermy can
be effective in the short term management of
musculoskeletal injury with the wavelength of
434 and 915 MHz [17]. There are various studies suggesting the effect of microwave diathermy
on numerous musculoskeletal conditions. As
there is paucity of literature available on the use
of microwave diathermy on primary dysmenorrhea, hence the present study is intended for
the same.
MATERIALS AND METHODS
Participants- 30 subjects suffering with primary
dysmenorrhea were recruited in the study. The
inclusion criteria for the above subjects were a)
individual between 18-30 years of age, b) onset
of pain within 6-12 hours after the onset of
menses, c) lower abdominal or pelvic pain
associated with onset of menses lasting for
8-72 hours, d) low back pain during menses, e)
intensity of pain rating on 0-10 NRS is at least
3. The exclusion criteria were a) secondary
dysmenorrhea, b) visual or auditory handicaps,
c) parity, d) loss of sensations, e) metal implants.
The study was carried out in KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre,
Belagavi. The study was approved by Institutional Ethical Committee of KLES Institute of
Physiotherapy, Belagavi.
Outcome measures: The outcome measures
used were Numeric Rating Scale (NRS) for intensity of pain and Moos Menstrual Distress
Questionnaire (MMDQ) was used to assess the
quality of life. Pain was measured using NRS by
asking the patient to mark a point as per the
severity of her pain on a 0-10 cm scale, where 0
symbolized no pain, 5 symbolized moderate pain
and 10 symbolized worst pain. Perimenstrual
symptoms and quality of life was assessed
using Moos questionnaire. The questionnaire
consists of 47 items, each describing a ‘symptom that women experience’; the subjects were
asked to rate their experience of symptom on a
6- point scale, ranging from “no experience of
symptom” to “acute or partially disabling.”
1803

Anand Heggannavar, Rohan S. Kalekar, Ronita Ajgaonkar. EFFECT OF MICROWAVE DIATHERMY ON PRIMARY DYSMENORRHEA: AN
EXPERIMENTAL STUDY.

Intervention: The subjects were randomly
allocated to one group i.e Group A (n=30). The
subjects were positioned either in supine lying
(fig.1) or prone lying (fig.2) depending upon the
site of pain, the participants received microwave
diathermy for 20 minutes on the 1st or the 2nd
day depending on the pain and perimenstrual
symptoms.
Fig. 1: MWD for lower abdominal pain.

Fig 2: MWD for lower back pain.

participants included in the study were 20.00
and 24.00 years respectively. Mean age of the
females was 21.50±1.04 years.
Weight, Height and BMI: Table no.1 explains
about the mean weight, height and BMI of the
individuals participated in the study. The mean
weight and height of the females recruited in
the study was 55.90±7.42kgs and
158.13±6.51cms respectively. In this study the
mean BMI was found to be 22.32±2.45 kg/m2.
Numeric Rating Scale: NRS was used to assess
the severity of pain. There was reduction in pain
observed in the participants after undergoing a
session with microwave diathermy. The NRS
scores reduced from 7.07±0.98 (baseline) to
1.53±1.01 (post intervention). The p value by
paired “t” test was found to be 0.0001 which is
highly significant.
Moos Menstrual Distress Questionnaire: Moos
menstrual distress questionnaire was used to
evaluate the perimenstrual symptom. MMDQ
scored were reduced from 90.03±21.15
(baseline) to 48.20±10.66 (post treatment). A
mean difference of 41.83±17.42 was observed
between the pre-treatment and post-treatment.
The p value by paired t test was found to be
0.0001 which is highly significant.
Table 1: Demographic Data.

Mean

Age
(yrs)
21.5

Weight
(kgs)
55.9

Height
(cms)
158.13

BMI
2
(kg\m )
22.32

SD

1.04

7.42

6.51

2.45

Table. 2: NRS SCORE.

RESULT
The results were analyzed in terms of pain
relief as per NRS and improvement in quality of
life by using MMDQ.
Statistical analysis: Statistical analysis of the
present study was done by using SPSS version.
Various statistical measures such as mean,
standard deviation and test of significance such
as paired “t” test were used to analyze the data.
Probability values less than 0.05 were considered statistically significant and probability
values less than 0.01 were considered highly
significant.
Age Distribution: Participants included in the
present study were 18-30 years of age group.
The minimum and the maximum age of the
Int J Physiother Res 2017;5(1):1802-06.
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Time

Mean & SD

Pretest

7.07±0.98

Posttest

1.53±1.01

Mean Diff. & SD

T

P

5.53±1.25

24.2047

0.0001*

* highly significant
Table 3: MOOS score.
Time

Mean & SD

Pretest

90.3±21.15

Posttest

48.2±10.66

Mean Diff. & SD

T

P

41.83±17.42

13.1519

0.0001*

* highly significant

DISCUSSION
The present study was conducted to determine
the effect of microwave diathermy on primary
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dysmenorrhea in terms of pain relief and
improvement in quality of life.
Common treatment, microwave diathermy was
administered to all the 30 subjects that were
recruited in the subject for 20 minutes on the 1st
or the 2nd day of their perimenstrual symptoms.
The outcome measures used were NRS to
assess the pain intensity and MMDQ to assess
the quality of life.
The result from the statistical analysis of the
present study suggests that microwave
diathermy is effective in relieving the intensity
of pain and perimenstrual symptoms thereby
improving the quality of life. There was significant improvement seen in all the recruited
subjects for their NRS and MMDQ scores.
The participants received microwave diathermy
for 20 minutes. Microwave diathermy is a deep
heating modality. Muscle spasm resulting from
ischemia can be relieved18 by the direct inhibitory effect of heat on those elements of muscle
spindle active in maintaining spasm [19].
The present study is similar to a case study which
was conducted by April R Vance et al in which
Microwave diathermy for 20 minutes was
applied as a treatment regimen for primary
dysmenorrhea and found that microwave
diathermy to be effective in reducing pain [16].
According to a study which was conducted in
Dhaka Medical College by Shoma FK et al to
evaluate the effectiveness of microwave
diathermy in patients with chronic low back pain
in 50 subjects, the study concluded that microwave diathermy can be an effective modality in
the treatment of chronic low back pain [20].
Alessia Rabini et al conducted a study to
evaluate the effect of microwave diathermy on
shoulder pain and function in patients with
rotator-cuff tendinopathy in comparison with sub
acromial corticosteroid injection, it was a single
blind randomized trail which recruited 92
patients. The patients were allocated randomly
to either microwave diathermy or sub acromial
corticosteroid injection. The study concluded
that the effect of microwave diathermy was
equivalent to the sub acromial corticosteroid
injection [21].
These may be attributed to microwave diathermy
that has effect on pain relieving due to [18]:
Int J Physiother Res 2017;5(1):1802-06.

ISSN 2321-1822

Vasodilatation and hyperemia due to release of
histamine and bradykinin in tissues, the same
can occur in deeper structures by reflex activity.
Hyperthermia stimulates repair process,
increased drug activity and allow more efficient
relief from pain and helps in removal of toxic
wastes.
Hyperthermia induces hyperemia improves
local drainage, increases metabolic rate.
Vasodilatation leads to increased rate of
enzymatic biological reactions which in turn
leads to increased rate of cellular biochemical
reaction.
Increased nerve conduction velocity leads to
reduced pain perception that occurs in response
to increasing tissue temperature.
A comparative study was done by Cristina Larroy
in Spain to assess the menstrual pain by using
VAS and Numeric rating scale. The data was
obtained from the two scales and it was said
that numeric rating scale is easier and more
convenient to use then VAS [22]. A study was
developed by Moos Rudolf M. in the year 1968
on Menstrual Distress Questionnaire in which
the symptoms related to menstruation was
conducted [23].
In the present study “effect of microwave
diathermy on primary dysmenorrhea” parameters used were the NRS (Numeric Rating Scale)
and MMDQ (Moos Menstrual Distress Questionnaire),significant reduction in scores of above
parameters were been observed which led to
an improvement in the functional abilities of the
person after the intervention.
Reduction in pain, cramps and associated
symptoms will lead to an improvement in the
functional abilities of the subjects, which was
also seen in the present study. The present study
results, does reflect that microwave diathermy
does have effect on primary dysmenorrhea
which was measured in terms of pain relief,
improvement in functional abilities and quality
of life.
CONCLUSION
The results of the present study conclude that,
microwave diathermy can be beneficial in the
treatment of primary dysmenorrhea to relieve
pain and improve the quality of life in terms of
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Numeric Rating Scale and Moos Menstrual [13]. Osayande, AS, Mehulic, S. Diagnosis and initial
management of dysmenorrhea. American family
Distress Questionnaire respectively.
Conflicts of interest: None
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ABSTRACT
Dental practice is a high risk profession and face the risk of musculoskeletal disorders
(MSDs) due to uncomfortable static posture during work, repetitive movements, long term
static contractions and use of high vibration tools. The purpose of the study was to assess
upper extremity and neck disability in dentist. And to study the relationship of upper
extremity and neck disability with pinch strength. A total of 316 dentist were recruited from
various clinics and dental colleges from Belagavi for the study on the basis of inclusion and
exclusion criteria after signing the informed consent form. Disability was measured by Neck
Pain Disability Index and Disability of Arm, Shoulder, Hand Questionnaire. Pinch Strength
was measured by pinch gauge. There was increasing disability with increase in age and
increase in work experience. Pinch strength was affected with increasing disability and
because of repetitive work by hand and wrist. It can be concluded that awkward neck posture
and repetitive work done by upper extremity exacerbates degenerative changes and increases
risk of disability in dentist with increase in age and experience. In addition there is also a loss
of pinch strength on the dominant side with increase in age and experience.
Keywords: Dentist, Pinch Strength, Neck Pain Disability, Disability of arm, shoulder and
hand.
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INTRODUCTION
Dental practice is a high risk profession and every year a large number of dentist are at risk of
job related musculoskeletal disorders.1-3 The bureau of labor and statistics projects dental
hygiene to be one of the 30 fastest growing occupation nationwide. The US department of
labor defines work related musculoskeletal disorders (WMSDs) as injuries or disorder of the
muscles, nerves, tendons, joints cartilage and spinal discs associated with exposure to risk
factors in the work place.4
Musculoskeletal disorder is not a diagnosis; it is a group of disorders with similar
characteristics some examples include tendonitis,peritendinitis,epicondylitis, trigger finger,
carpal tunnel syndrome, cubital tunnel syndrome, thoracic outlet syndrome, vibration handarm syndrome. Different factors which are responsible for upper limb injuries and neck
disabilities are heredity, uncomfortable static posture during work, lack of regular exercise,
repetitive movements, and long term static contractions5and use of high vibration tools 6,
psychological stress. It is already known that stress can increase muscle tension and cause
pain, especially in trapezius muscle.8 13 14 The physiological effects of using static seated
postures in dentistry for longer periods are predisposed to neck shoulder, elbow and wrist
pain.
Dentists are prone to suffer from cumulative disorders due to constant exposure to
occupational health hazards. While working, dentists usually assume uncomfortable static
postures and maintain their head in a rotated position. With the neck flexed and
shoulders/upper arm abducted, or sustain other awkward positions for a long period.7,8,10
Holding a static awkward posture for long periods can lead to chronic muscular fatigue,
discomfort or pain.
If muscle is fatigued repeatedly without sufficient recovery being allowed for muscle,
disorders are likely to occur. If there is occurrence of damage daily, long-lasting
Impairment can develop due to work activity, and the capacity of the muscle may be
insufficient to repair the damage as fast as it occurs.11
Dentist are required to maintain a high-level of precision during dental prophylaxis,
especially manual scaling, involving high levels of force and precision in order to remove
hard calculus from the relatively small area of the tooth’s surface. They need repetitive
forceful pinching or gripping, sustained non-neutral wrist positions, and use of vibrating
tools.eg, periodontal scaling and root planning possess.15
The ability to grip and manipulate objects is essential in performing various activities of daily
living. Assessment of hand strength has proved to be reliable and valid as an objective
parameter to evaluate the functional integrity of the hand as part of the musculoskeletal
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system12. Hand function includes range of motion, sensations co-ordination, dexterity, fine
motor skills as well as grip.
The proper technique for holding instrument is called a modified pen grasp; it is grasping the
instrument between the thumb and radial aspects of the index and middle figures in a tripod
fashion. Pinch grip which is used by the subordinate and dominant hands of the clinician,
increases the risk of hand and wrist pain.16
Dental professionals are high risk population for work related musculoskeletal disorders
because of their uncomfortable static posture during work and repetitive movements. Many
studies on upper extremity pain, neck pain has been done.
There is a study that states during scaling, polishing and flossing the hand or wrist
movements occurred more than 30 minutes while the task was performed. Hammer et al.
suggested that highly repetitive work (repetition greater than 30 minutes) if done for long
periods of time could lead to tendon disorders in hand.13
Study has been done which states that dentists have maximum pinch strength in all three
positions, followed by Surgeons, Nurses and Physiotherapists.

14

But there is paucity of

evidences which defines the relation between upper extremity and neck disability on pinch
strength with exposure to work in dentist. Therefore there is need to study the prevalence of
upper extremity and neck disabilities with concurrent changes in pinch strength in dentist.

MATERIALS AND METHOD
The study with a cross-sectional study design. Was conducted on 316 subjects through nonprobability sampling design for a period of 3 months. Males and females between 20 to 45
years of age, involved in dental profession for more than one year were included in the study.
Subjects with congenital anomalies, Upper limb trauma/ injury in the past 6 months without
recovery, Neurological condition were excluded from the study.
OUTCOME MEASURES:
Neck pain disability index (NPDI)
The Neck Pain Disability Index (NPDI) is a 10-item questionnaire that measures a patient’s
self-reported neck pain related disability. Each question is measured on a scale from 0 (no
disability) to 5, and an overall score out of 100 is calculated by adding each item score
together and multiplying it by two. A higher NDI score means the greater a patient’s
perceived disability due to neck pain.
Disability of Arm, Shoulder, Hand Questionnaire (DASH)
The Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire is a self-administered
region-specific outcome instrument developed as a measure of self-rated upper extremity
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disability and symptoms. The DASH consists mainly of a 30 item disability/symptom scale,
scored 0 (no disability) to 100
PROCEDURE:
Ethical clearance was obtained from the institutional ethical committee. The study protocol
was explained to them in their vernacular language. After signing the informed consent,
subjects were screened further based on the inclusion and exclusion criteria prior to their
enrolment to the study Nordic pain questionnaire was administered for assessment of pain
and discomfort. Demographic details of each subject will be taken, scales pertaining to neck
disability and upper extremity disability were administered to the subjects. Pinch strength
was measured with pinch gauge, with their shoulder adducted and neutrally rotated , elbow
flexed at 90 degree, forearm in neutral position and wrist between 0-30 degree of dorsiflexion
and between 0 and 15 degree of ulnar deviation.15

RESULTS AND DISCUSSION
Table1: Distribution of male and female dentist’s by age groups

Percentage

Age groups
20-29yrs
30-39yrs
>=40yrs
Total
Chi-square=
Mean age
SD age

Male
60
54
37
151

50.00
45.00
40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00
0.00

%
39.74
35.76
24.50
100.00

32.52
6.94

Female
73
64
28
165

%
44.24
38.79
16.97
100.00

Total
133
118
65
316

31.30
6.80

44.24

39.74

38.79

35.76

31.88
6.88

42.09
37.34

24.50

20.57

16.97

Male

20-29yrs

Female

30-39yrs

%
42.09
37.34
20.57
100.00

Total

>=40yrs

Graph 1: Male and Female dentist’s by age groups
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100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00
0.00

90.07

89.56

89.09

10.91

9.93

Male
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Female

10.44

Total

Right

Left

Graph 2: Distribution of male and female dentist’s by dominance

40.00
31.13

35.00
30.00
25.00

23.1824.50
21.19

32.73
26.06

28.80
26.58
24.68
22.42
19.94
18.79

20.00
15.00
10.00
5.00
0.00
Male
1-5yrs

Female
6-10yrs

Total

11-15yrs

>=16yrs

Graph 3: Distribution of Male and Female Dentist’s By Experiences
Table 2: Comparison of age groups with respect to pinch strength at right and left sides
by one way ANOVA
Age
groups
20-29yrs
30-39yrs
>=40yrs
Total

Pinch strength at right
Mean
SD
6.50
2.06
3.92
1.54
2.14
0.86
4.64
2.40

Pinch strength at left
Mean
SD
5.68
2.10
3.16
1.59
1.37
0.63
3.85
2.39

F-value
P-value

164.3703
0.0001*

156.4401
0.0001*
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7.00
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5.00
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1.00
0.00
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6.50
5.68
3.92

3.16
2.14
1.37

Pinch strength at
right
20-29yrs

Pinch strength at
left

30-39yrs

>=40yrs

Graph 4: Comparison of age groups with respect to pinch strength at right and left
sides
Table 3: Comparison of age groups of dentists with respect to DASH and NPDI scores
by one way ANOVA
Age groups DASH
Mean SD
20-29yrs
25.78 2.00
30-39yrs
33.76 4.45
>=40yrs
44.46 3.12
Total
32.60 7.76
F-value
697.9313
P-value
0.0001*

50.00
45.00
40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00
0.00

NPDI
Mean SD
5.04
4.41
18.78 7.27
31.97 4.72
15.71 11.77
514.7020
0.0001*

44.46
33.76

31.97

25.78

18.78
5.04
DASH
20-29yrs

NPDI
30-39yrs

>=40yrs

Graph 5: Comparison of age groups of dentists with respect to DASH and NPDI
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Table 4: Comparison experiences of dentists with respect to DASH and NPDI scores by
one way ANOVA
Experience

DASH
Mean SD
24.68 1.31
28.63 2.54
34.73 4.40
42.66 4.80
697.9313
0.0001*

1-5yrs
6-10yrs
11-15yrs
>=16yrs
F-value
P-value

NPDI
Mean SD
3.00
2.03
10.24 6.00
20.25 6.91
30.02 6.27
514.7020
0.0001*

42.66

50.00
45.00
40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00
0.00

34.73
24.68

30.02

28.63
20.25

10.24
3.00
DASH
1-5yrs

6-10yrs

NPDI
11-15yrs

>=16yrs

Graph 6: Comparison of experience of dentists with respect to DASH and NPDI
Table 5: Comparison of experiences with respect

to pinch strength at right and left

sides by one way ANOVA
Experience
1-5yrs
6-10yrs
11-15yrs
>=16yrs
Total
F-value
P-value

www.ajmhr.com

Pinch strength at right
Mean
SD
6.88
2.16
5.32
1.87
3.84
1.58
2.42
1.10
4.64
2.40
164.3703
0.0001*

Pinch strength at left
Mean
SD
6.08
2.04
4.49
2.06
3.06
1.60
1.68
0.97
3.85
2.39
156.4401
0.0001*
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1.00
0.00

6.88
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6.08
5.32

4.49

3.84

3.06

2.42

Pinch strength at
right
1-5yrs

6-10yrs

1.68

Pinch strength at left
11-15yrs

Graph 7: Comparison of experiences with respect

>=16yrs

to pinch strength at right and left

sides
Table 6: Correlation between age in yrs. with pinch strength at right and left sides,
DASH and NPDI scores at Karl Pearson’s correlation coefficient method
Variables

Correlation between age in yrs with
r-value t-value
p-value
-0.7216 -18.4673 0.0001*
-0.7099 -17.8591 0.0001*
0.9138 39.8566 0.0001*
0.8974 36.0378 0.0001*

Pinch strength at right
Pinch strength at left
DASH
NPDI
*p<0.05
Age in
yrs
10

Pinch
strength
scores at
right

5
0
10

Pinch
strength
scores at
left

5
0
50
40

DASh
scores

30
20
40

NPDI
scores

20
0
20

30

40

500

5

10 0

5

1020

30

40

50

Table 7: Correlation between experience in yrs. with pinch strength at right and left
sides, DASH and NPDI scores at Karl Pearson’s correlation coefficient method
Variables

Correlation between experience in yrs with
r-value
t-value
p-value
Pinch strength at right -0.7173
-18.2429
0.0001*
Pinch strength at left -0.7064
-17.6863
0.0001*
DASH
0.9134
39.7622
0.0001*
NPDI
0.8971
35.9715
0.0001*
www.ajmhr.com
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*p<0.05
Experience
in yrs
10

Pinch
strength
scores at
right

5
0
10

Pinch
strength
scores at
lef t

5
0
50
40

DASh
scores

30
20
40

NPDI
scores

20
0
0

10

20

300

5

10 0

5

1020

30

40

50

Table 8: Correlation between pinch strength at right side with DASH and NPDI scores
at Karl Pearson’s correlation coefficient method
Variables Correlation between pinch strength at right side with
r-value
t-value
p-value
DASH
-0.7073
-17.7300
0.0001*
NPDI
-0.7005
-17.3911
0.0001*
*p<0.05

Pinch
strength
scores at
right
50
40

DASh
scores

30
20
40

NPDI
scores

20

0
0

5

10 20

30

40

50

Table 9: Correlation between pinch strength at left side with DASH and NPDI scores at
Karl Pearson’s correlation coefficient method
Variables Correlation between pinch strength at left side with
r-value
t-value
p-value
DASH
-0.6981
-17.2770
0.0001*
NPDI
-0.7006
-17.3994
0.0001*
*p<0.05

www.ajmhr.com

39

Kurode et al.,

Asian J Med Health Res. 2017; 2(3)

ISSN: 2455-8664

Pinch
strength
scores at
left
50
40

DASh
scores

30
20
40

NPDI
scores

20

0
0

5

1020

30

40

50

DISCUSSION:
The present study was done to assess the level of disability in dentist. Out of 316 dentist
42%had mild disability, 55% had moderate disability and only 3%had severe disability of
shoulder, arm and hand. While in case of NPDI, 15% had minimal disability, 32% had mild
disability, 31% had moderate disability and 21% had severe disability. We also found
positive correlation between work experience and level of disability.
This is in agreement with available litreature24that dentist are at high risk of musculoskeletal
disorders due to static posture for prolonged period of time, repetitive work tasks, use of high
vibratory tools. Repetitive motion disorders is actually a muscular condition. This muscular
condition is caused when motions are repeated over and over again in every day work or
every day activities. Repetitive motion disorder is actually umbrella term for a no of specific
disorders like CTS, tendinitis, ganglion cyst, bursitis, tenosynovitis, tennis elbow. What
actually causes repetitive motion disorder is too many repetition of a motion without
interruption or unnatural motions, overexertion, muscle fatigue, or incorrect posture. The
places in the body where we most often see repetitive motion disorder occurring are the
shoulder, elbow hand and the wrists. Symptoms of these disorders are intense pain swelling.
Numbness; loss of strength, less flexibility, which if untreated can cause permanent damage
to muscle, tendons, nerves and ligaments29
A study by Petra Lindfors et al (2006) on musculoskeletal disorders in the upper extremities
and occupational position were related to work characteristics and general health problems in
female dentist showed that female dentist are at high risk of developing upper extremity
disorder.25
Dentist reported significantly higher level of musculoskeletal pain 50.9%, 43.6% and 37.3%
in the neck, wrist and back regions respectively.20 working with upper arm elevated is
considered as a risk factor for neck/shoulder disorders. Studies 17 have shown high risk of
www.ajmhr.com

40

Kurode et al.,

Asian J Med Health Res. 2017; 2(3)

ISSN: 2455-8664

developing carpel tunnel syndrome (3.7 times) and (2.5 times) more likely to have hand/wrist
problems.
Previous studies have already established the various risk for cumulative trauma disorder.
High repetitive work may be regarded as causative factor for the occurrence of cumulative
trauma disorders.28
A study by Klein and Fernandez had shown that EMG activity in finger flexors increased
with the magnitude of pinch force. Research has shown that the hand is four times stronger in
a power grip position than in a pinch grip position commonly used by dentist.18
Dentist required high level of precision during dental prophylaxis, especially manual scaling,
high level of force to remove hard calculus. They need repetitive forceful pinching and use of
vibrating tools which results in altered pinch strength and can lead to obvious injuries.
In present study a positive correlation was found between neck pain disability and age and
work experience that is with increasing age and experience disability increases. Also there
was positive correlation between
Work experience and age with disability of shoulder, arm and hand. We found negative
correlation between pinch strength on dominant hand and work experience that is with
increase in the work experience pinch strength decreases.
We also found correlation between pinch strength and DASH and NPDI scores that is pinch
strength reduces as the disability of neck and shoulder arm and hand increases, this may be
explained by cumulative trauma suffered by subjects over the years resulting in increased
pain and disability.

CONCLUSION
It can be concluded that awkward neck postures and repetitive work done by upper extremity
exacerbates risk of disability in dentist with increase in age and experience. In addition there
is also a loss of pinch strength on the dominant side with increase in age and experience.
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ABSTRACT
Anterior knee pain is one of the common knee injuries in dancers. It is a repetitive strain
injury, with incidence of 33% of dancers. Bharatanatyam is an Indian classical dance form
which has semi squatting with foot in toe out position called Aramandi. Aramandi position
exerts pressure on knee, which could be a reason for anterior knee pain. Therefore screening
of dancers is necessary to identify musculoskeletal problems in dancers. The main purpose of
this study was to find out the correlation of toe out and anterior knee pain. 50 Bharatanatyam
dancers were included in the study. Their degree of toe out, and hip external rotation was
measured. They were asked to answer Kujala questionnaire and pain score was taken. The
correlation coefficient between VAS and Kujala was 0.0001, VAS and compensated toe out
was 0.3183, and Kujala and compensated toe out was 0.5677. There was no association found
between VAS and toe out, Kujala and toe out.

Our study concluded that there is no

correlation between the degree of toe out and anterior knee pain in dancers. Learning
Bharatanatyam does not cause knee injuries.
Keywords: Anterior Knee Pain, Bharatanatyam Dancers, Aramandi, Kujala Questionnaire,
Degree of Toe Out.
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INTRODUCTION
Bharatanatyam is one of the graceful and the most popular form of Indian classical dance. 1
Dancers of all forms have challenging movements. Their training, choreography and
performances require strength, stamina, flexibility, grace, passion, and emotion.
Bharatanatyam dancers have two movements in their dance forms that are similar to squatting
- a half-sitting pose and a full-sitting pose. Dancers sit in a particular position like half squat
position called as Aramandi. This posture there is closed chain knee flexion with hip
abduction and external rotation. In order to correctly execute this posture Aramandi, the
dancer has to sits as deeply as she can while still keeping her back straight, feet together in a
V-formation, heels on the floor, legs rotated outwards, and knees spread apart. In
Muzumandi, the same posture is maintained, but the heels come off the floor as the dancer
fully squats. In both of these postures, there is forces acting on both the knees, lumbar region
and the ankle.2
Bharatanatyam dancers are more prone to lower limb injuries due to their posture. Knee,
ankle and back injuries are most common among them. Injuries have become a great threat to
the dancers just as in the case of athletes and sports persons. In relation to these injuries of the
dancing style we need to evaluate the consequential changes happening in the dancers,
thereby preventing further damages. 3
Patellofemoral pain is an overuse injury characterized by aching pain in the peripatellar
region that is exacerbated by physical activities such as climbing stairs, squatting, jumping,
and running and or by sitting with the knees flexed for prolonged periods of time 4. A
combination of factors, such as abnormal lower limb biomechanics, soft-tissue tightness,
muscle weakness, and excessive exercise may result in increased cartilage and sub chondral
bone stress and subsequent Patellofemoral pain syndrome. This is clear that the etiology of
patellofemoral pain syndrome is multifactorial in nature. There are evidences to show
association between patellofemoral pain syndrome and patellar alignment and mechanics,
foot mechanics, and hip strength and mechanics. 5
So the purpose of this study was to observe degree of toe out, to identify if Bharatanatyam
dancers had anterior knee pain due to their semi squatting position and toe out.

MATERIALS AND METHOD
A study with a cross sectional study design was done on 50 subjects through non probability
sampling for a period of 3 months.
Males and females aged between 18 to 30 years, practicing Bharatanatyam dance form for at
least 1 year, 2 or more hours per week were recruited in the study. Subjects with any form of
knee or ankle pathologies were excluded from the study.
www.bjmhr.com
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Outcome Measures:
Kujala scoring questionnaire (anterior knee pain scale) (Reliability is 0.95) Visual analogue
scale. Degree of toe out
Kujala Scoring Questionnaire
It has 13 knee specific self-report questionnaire. It was given by Kujala et al in 1993 and
Timm in 1998. It documents response to activities specifically associated with anterior knee
pain syndrome. Scoring was done for 100. Lesser the scoring greater is the pain or disability.
9

Visual Analogue Scale:
VAS is a horizontal line, 100 mm in length, anchored by word descriptors at each end. The
patient marks on the line the point that they feel represents their perception of their current
state. The VAS score is determined by measuring in millimeters from the left hand end of the
line to the point that the patient marks. 10
Degree of Toe – Out Functional turn out:
The toe-out angle is defined as the degree of external rotation of the foot with respect to the
direction of progression. 6
PROCEDURE:
An approval was obtained from the institutional ethical committee. All subjects were
screened for their inclusion and exclusion criteria before their recruitment in the study. A
written informed consent was obtained from the study subjects. Questionnaires were
distributed.
Degree of toe out was measured by asking the subject to stand on a white paper and assume
the position which they assume in their dance class. A tracing was made around their feet.
The angle bisecting the longitudinal arches of the foot was measured using a universal
goniometer. This was functional turnout angle. Hip external rotation was measured by asking
the subject to sit in high sitting position. Then the subject’s passive hip external rotation was
measured using universal goniometer. This was taken bilaterally.

Figure 1: Degree of toe
www.bjmhr.com

30

Sanjana et. al.,

Br J Med Health Res. 2017;4(4)

ISSN: 2394-2967

Measurement of Compensated Turnout Angle:
It was obtained by calculating the difference between the functional turnout and total passive
hip external rotation. 11.

RESULTS AND DISCUSSION:
Pie chart graph showing the distribution of male and female subjects.
Male
4.00%

Female
96.00%
Graph 1: Distribution of male and female patients
Table 1: Normality of different variables in the study by Kolmogorov Smirnov test
Variables
No of years of dancing
BMI scores
VAS scores
Kujala scores
Compensated toe out

Z value
1.1240
0.9710
2.1730
1.5800
1.4550

P Value
0.1600
0.3020
0.0001*
0.0140*
0.0290*

*p<0.05
The p values of VAS, Kujala and compensated turn out is <0.05, hence they are statistically
significant.
Table 2: Correlation between VAS, Kujala, and Toe out scores by Spearman’s rank
correlation coefficient method.
Spearman’s R
-0.5360
0.1440
-0.0828

Correlations between
VAS and Kujala scores
VAS and Compensated toe out
Kujala and Compensated toe out scores
*p<0.05

t-value
-4.3985
1.0084
-0.5754

p-value
0.0001*
0.3183
0.5677

VAS
scores
100

Kujala
scores

95
90
100

Compensated
toe out
(in
degrees)

80
60
40
0

1

290

95

100

Graph 2: Correlation between VAS, Kujala, Toe out scores by Spearman’s rank
correlation coefficient method.
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The p value of VAS and Kujala is <0.05. So they are correlated.
The graph shows a negative correlation between VAS and Kujala score.
The p value of VAS vs. compensated toe out is >0.05.
The graph between VAS and Compensated toe out is not following the linear pattern. Hence
VAS and Compensated toe out is not Correlated.
Similarly, the p value of Kujala score vs. compensated toe out is > 0.05.
Graph also shows a scattered model between Kujala and compensated toe out. Therefore
there is no correlation between toe out and anterior knee pain.
Table 3:Correlation between BMI with VAS, Kujala, and Toe out scores by Spearman’s
rank correlation coefficient method.
Variables

Correlation between BMI scores with
Spearman’s R
t-value
p-value
VAS scores
-0.0048
-0.0330 0.9738
Kujala scores
0.0449
0.3114
0.7569
Compensated toe out in° 0.0672
0.4670
0.6426

BMI
scores
2

VAS
scores

1
0
100

Kujala
scores

95
90
100

Compensated
toe out
(in
degrees)

80
60
40
20

25

300

1

290

95

100

Graph 3: to show correlation between BMI with VAS, Kujala, Toe out scores by
Spearman’s rank correlation coefficient method.
The p value of BMI with VAS, Kujala and compensated toe out is not significant.
The graph is not following the linear pattern. Hence there is no correlation between BMI and
VAS, BMI and Kujala, BMI and compensated toe out.
Table 4: Correlation between years of dancing scores with VAS, Kujala, and Toe out
scores by Spearman’s rank correlation coefficient method
Variables

Correlation between years of dancing scores with
Spearman’s R
t-value
p-value
VAS scores
0.0643
0.4462
0.6575
Kujala scores
0.0047
0.0324
0.9743
Compensated toe out in° 0.1705
1.1991
0.2364
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Years
of
dancing
2

VAS
scores

1
0
100

Kujala
scores

95
90
100

Compensated
toe out
(in
degrees)

80
60
40
0

10

20

300

1

290

95

100

Graph 4: Correlation between years of dancing scores with VAS, Kujala, Toe out scores
by Spearman’s rank correlation coefficient method.
The p value of No. of years of dancing with VAS, Kujala and compensated toe out is not
significant. The graph is not following the linear pattern. Hence there is no correlation
between No. of years of dancing and VAS, No. of years of dancing and Kujala, No. of years
of dancing and compensated toe out.
Table 5: Correlation between years of dancing scores with BMI scores by Karl
Pearson’s correlation coefficient method.
Variables

Correlation between No. of years of dancing scores with
Spearman’s R
t-value
p-value
BMI scores 0.1051
0.7323
0.4675

Years
of
dancing
2

VAS
scores

1

0
0

10

20

30

Graph 5: Correlation between years of dancing scores with BMI scores by Karl
Pearson’s correlation coefficient method.
The p value is not significant for No. of years of dancing and BMI.
The graph is not following the perfect linear relationship. Hence No. of years of dancing and
the VAS score are poorly correlated.
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DISCUSSION:
This study is done on 50 healthy Bharatanatyam dancers. Statistical analysis showed poor
correlations between degree toe out and anterior knee pain.
A study was done by Preston J. Smith et al, on 1365 amateur and 900 professional ballet
dancers. The incidence of injury among amateur dancers was 0.99 and 1.09 injuries per 1000
dance hours in males and females, respectively. 75% of injuries were overuse injuries. The
incidence of injury was 1.06 and 1.46 injuries per 1000 dance hours in males and females,
respectively. 64% of female injuries were overuse, compared with 50% in males. It showed
29% of prevalence of patellofemoral pain in dancers. 12
A study was done by V. Anbarasi, David V Rajan and Adalarasu. Their results showed that
injured female Bharatanatyam dancers had significantly high hamstring tightness at left side
as of lower extremity compared to normal female dancer. Lower Extremity Muscle
Flexibility problem arising from musculoskeletal disorders in injured and normal dancers
have been well documented among south Indian Bharatanatyam dancers. Observational
results showed that Iliotibial Band muscle tightness was high and quadriceps muscle tightness
was low in normal male and female dancer when compared to injured dancers. This result
concluded that injured dancers have muscle tightness problem which may lead to MSD
during his/her dancing carrier. Injured dancer have high hamstring tightness that lead to pain
and MSD. 2 This is one of the study that is contradicting our study.
Anterior knee pain could be due to a combination of factors, such as abnormal lower limb
biomechanics, soft-tissue tightness, muscle weakness, and excessive exercise may result in
increased cartilage and sub chondral bone stress and subsequent Patellofemoral pain
syndrome. This is clear that the etiology of patellofemoral pain syndrome is multifactorial in
nature. 5
Poor correlation in our study is been supported by a study done by Alison Chang et al. It
showed that the greater the degree of toe out, there was reduced likelihood of progression of
osteoarthritis knee. It also supports that age, gender, or BMI is not affecting the anterior knee
pain. 6
Bharatanatyam dancers have to maintain squatting position almost throughout their
performance. According to a study done by Harley, Yolande X. R et al, the dancers had
greater quadriceps muscle strength than the controls. So this could be another reason that the
dancers might not be experiencing anterior knee pain. Therefore there may be a poor
correlation for anterior knee pain.7
A study was done by James R. Roush, and R. Curtis Bay to find the prevalence of anterior
knee pain in the age group of 18 to 35 year old females. The overall prevalence rate of
www.bjmhr.com
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anterior knee pain for females in the general population was only 0.12. This result also
supports our study for poor correlation of anterior knee pain. 8
Limitations:
Only 2 male subjects could be included in the study as male Bharatanatyam dancers were not
available.

FUTURE SCOPE OF STUDY:
This can be done on other dance forms which has knee squatting postures. Other outcome
measures like Knee flexion range of motion can be added.
Study on lumbar lordosis can be done in Bharatanatyam dancers as they have an exaggerated
lordosis. A study on shoulder strength can be done as they always have their shoulders in
abducted position.

CONCLUSION:
The findings of this study concludes that there is poor correlation between the toe out and
anterior knee pain among Bharatanatyam dancers. Most of the subjects had VAS score less
than 1. And Kujala scoring for anterior knee pain was more than 95. Statistical analysis also
showed that there was no correlation between anterior knee pain and toe out. Where both
suggest that there is very minimal or no knee pain among the Bharatanatyam dancers.

ABBREVIATIONS:
VAS: Visual Analogue Scale
BMI: Body Mass Index
MSD: Musculo Skeletal Disorders.
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ABSTRACT
Background: Sinusitis is the inflammation of the mucous lining of any or all of the paranasal sinuses. It is a very
common condition with a high incidence rate. It also shows high recurrence of symptoms which causes high
damage to the patient and disables him/her to carry out daily activities efficiently. Availability of medical
options has increased but so has the rate of antibiotics resistance. Therefore, it becomes a necessity to prevent
recurrence of symptoms by providing an adequate overall treatment in the initial i.e. the acute phase of sinusitis.
Shortwave diathermy is a deep heating modality. Extensive literature is available on various medical and surgical treatment options for sinusitis but there is lack of sufficient evidence on use of shortwave diathermy- a
physiotherapy modality, for the cases of sinusitis. Hence, this study is done to evaluate the effectiveness of
shortwave diathermy in acute sinusitis.
Materials and Methods: 30 subjects between 18- 50 years age with acute sinusitis were referred by E.N.T. department of KLES Dr. Prabhakar Kore Hospital. They were divided into 2 groups with 15 subjects in each group
randomly where allocation was done by envelope method. Subject in Group A were treated with placebo SWD (20
minutes) and medications for 5 days. Subjects in Group B were treated with shortwave diathermy (20 minutes)
and medications for 5 days. Outcome was measured with help of SNOT-22 (Sinonasal Outcome Test -22) questionnaire which was filled on first day prior to the treatment session and on the fifth day after the completion of
five treatment sessions. To assess the changes in pre-treatment and post-treatment symptoms in both the groups,
the data was analyzed with the paired t-test.
Results: The percentage of change in SNOT-22 scores pre-treatment and post-treatment in Group A was 23.36%
whereas in Group B was 46.54%.
Conclusion: Shortwave diathermy along with medications is more effective then placebo SWD along with medications in treatment of acute sinusitis.
KEY WORDS: Acute sinusitis, Shortwave Diathermy, Sinonasal Outcome Test-22.
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INTRODUCTION
The sinuses (also known as the paranasal
sinuses) viz. frontal, maxillary, sphenoidal and
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ethmoidal are air filled spaces present within
some bones around the nasal cavities [1]. They
open into the nasal cavity through its lateral wall.
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Sinusitis is the inflammation of the mucous
lining of any or all paranasal sinuses [2]. It has
an incidence rate of about more than 10 million
cases per year in India [3] and there by forms a
huge disease burden on the otorhinolaryngologists.
In an article in Times of India, it was reported
that an estimated 134 million Indians i.e. 1 in 8
Indians, suffer from chronic rhinosinusitis, the
symptoms of which include are not limited to
debilitating headaches, fever and nasal congestion obstruction. This estimate by The National
Institute of Allergy and Infection Diseases
(NIAID) is exclusive of the suffering from acute
sinusitis [4].
In a study done by Sahlstrand-Johnson P, Ohlsson
B, Von Buchwald C, Jannert M, Ahlner-Elmquist
M, on quality of life and absenteeism in patients
with chronic rhinosinusitis concluded that,
twenty-eight percent of the patients had probable anxiety or depression disorders and fifty
seven percent of the patients reported absenteeism from work due to sinus problems [5].
Sinusitis can be classified into four types namely,
acute (2-4 weeks), sub-acute (4-8weeks), chronic
(>8weeks) and recurrent sinusitis (occurs more
than thrice a year).
The maxillary sinuses are the most frequently
infected sinuses due to its close proximity to
teeth and due to inadequate drainage because
of the higher level of the ostium. The frontal and
the ethmoidal sinuses are less frequently
affected whereas sphenoidal sinuses are
seldom infected. Nasal infections, dental infections, fungal infections, trauma, blood-borne
infections, neighboring infections (tonsillitis),
lowered resistance, chill and atmospheric
pollution form the predisposing factors to sinusitis [6].
The causative organisms for sinusitis may be
viruses or bacteriae. Usually the infection is
caused by the upper respiratory tract organisms
like Streptococci, Pneumococci, Micrococcus
catarrhalis or Haemophilus influenza. However,
gram negative bacteria like Bacillus pyocyaneus,
Bacillus coli and Bacillus necrodentalis are dominant, if the infection spreads from an infected
tooth.
Various symptoms such as pain, nasal discharge
Int J Physiother Res 2017;5(3):2066-72.
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which may or may not be foul smelling, nasal
resonance, dry cough, epistaxis, malaise, headache and fever may be observed.
Treatment of sinusitis is mainly medical and includes decongestants, antibiotics, nasal sprays
etc.[7] In extreme cases i.e. in cases with
troublesome recurrent sinusitis, surgical options
are balloon sinuplasty and FESS (Functional
Endoscopic Sinus Surgery) are tried.
High recurrence rates are seen despite of
extensive use of medications due to development of resistance to medicines. Repeated
occurrence of symptoms cause high damage to
the patient and disables him/her to carry out
daily activities efficiently.
The cost of available treatment options increases
the financial burden on the patient as well as
on the country’s financial resource. Various
studies are done across the world to estimate
the annual cost for the treatment of sinusitis,
one of which [8] reports that, chronic sinusitis
cases cause the maximum expenditure as
compared to the other types of sinusitis. Therefore it becomes necessary to control the symptoms and prevent development of resistance to
medications at the earliest stage of sinusitis so
to prevent further damage and also to control
recurrence rates.
Physiotherapy treatment for sinusitis includes
the application of shortwave diathermy to the
affected sinuses. Shortwave diathermy is a
non-ionizing radiation from the radio frequency
portion of the electromagnetic spectrum.
Reference to the medical use of high-frequency
electrical current, dates back to 1890s, when
d’Arsonval passed a 1 ampere current at high
frequency through himself and his assistant [9].
A shortwave diathermy current frequency of
between 107 and 108 Hz and sets up radio waves
with a wavelength of between 30 and 3m, but
the diathermy current commonly used for
medical purpose has a frequency of 27.12MHz
and sets up radio waves with a wavelength of
11m [10].
Shortwave diathermy is a deep heating modality. Its principle effect on the body tissues is heat
production and other effects result from the
increase in temperature. Increase in temperature leads to vasodilation of the blood vessels
2067
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thereby increasing the blood supply to the damaged tissue, which also increases white blood
cells, antibodies other nutritive materials which
further help in the minimization or resolution of
the inflammation [11].
Pain relief is another effect of shortwave diathermy, exact mechanism remains unknown but
it is assumed that pain relief occurs due to the
sedative effect of shortwave diathermy on sensory nerves, counter-irritation by heat, resolution in inflammation and there relief of underlying muscle spasm [11].
Evaluation of symptoms of sinusitis and quality
of life can be done using various tests, some of
which include, the short form 36-item questionnaire (SF-36), the Hospital Anxiety and Depression Scale(HAD), SNOT-22 (Sino-nasal Outcome
Test), and Visual Analogue Scale.
Availability of various medical options has
increased but so has the rate of resistance.
Limitations are faced in the treatment of sinusitis due to lack of sufficient evidence on the other
treatment modalities like shortwave diathermy.
No recent and advanced literature is available
on the effectiveness of shortwave diathermy in
acute cases of sinusitis. There by awakening an
immediate and strong need for this study to be
conducted. Hence this study is focused to evaluate the effectiveness of shortwave diathermy
in sinusitis through a randomized controlled
trial.
MATERIALS AND METHODS
30 subjects suffering with acute sinusitis were
referred for the study by the E.N.T department
of KLES Dr. Prabhakar Kore Hospital.
The inclusion criteria for the above subjects
were; a) Case diagnosed as acute sinusitis. b)
All genders. c) Age group- 18-50yrs.
The exclusion criteria were; a) Nasal obstructions: Deviated nasal septum, hypertrophic turbinates, polyps and new growths; any blockage
to free drainage of sinus b) Diabetes, Hypertension c) Tuberculosis, Pregnant Women d) Space
Occupying Lesions e) Metal implants (dental
implants, any other implants) f) Cardiac failure
g) Low blood pressure, dizziness.
The study was carried out in KLES. Dr Prabhakar
Kore Hospital and Medical Research Centre,
Int J Physiother Res 2017;5(3):2066-72.
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Belagavi. The study was approved by Institutional Ethical Committee of KLEU Institute of
Physiotherapy, Belagavi.
Outcome measure: The outcome measure used
was SNOT-22 (Sinonasal Outcome Test-22).
SNOT- 22 consists of 22 symptomatic problems
faced by the subjects. Each question was
answered on basis of 6 cut points. 0 indicates
no problem and 5 indicates problem as bad as it
can be. On the extreme right, subjects were
asked to mark 5 most troubling symptoms.
Intervention: The participants who had reported
to KLES Dr. Prabhakar Kore Hospital, MRC and
were diagnosed by the ENT Department as cases
of acute sinusitis were screened for their eligibility and were invited to participate in the study.
The purpose of the study was explained and a
written informed consent was obtained from all
the participants fulfilling the inclusion and
exclusion criteria. All the subjects were asked
to fill the SNOT-22 prior to the first treatment
session. Following this the subjects were
randomly allocated using the envelope method
to two groups: Group A (control group) received
the standard treatment protocol of analgesics,
antibiotics and nasal decongestants for a
period of 5days.Tablet Amoxiclav (625mg, 1-01), Tablet Paracetamol (500mg, 1-0-1), Tablet
Levocetrizene (5mg , 0-0-1), Xylometazoline
Nasal Drops ( 30/30/30) and Steam Inhalation
(1-1-1). Along with the medical therapy, these
subjects received placebo treatment by shortwave diathermy. The position of the patient
and the placement of the electrodes remained
same as the Group B (as is described below).
And Group B received continuous shortwave
diathermy for duration of 20 minutes in each
session for 5 days along with the above mentioned medical treatment. A standard cross-fire
method was used to treat all the sinuses. Position of the patient: Supine lying Positioning of
the electrodes: For the treatment of all sinuses
(including ethmoidal), one electrode was placed
on the lateral part of the forehead, and the other
on the opposite side of the face, below the angle
of jaw. After 10 minutes of treatment, the placement of the electrodes was changed to opposite sides, this cause heating of the sinuses
equally. Treatment for another 10 minutes was
given with electrodes in this position. Intensity
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was set according to the tolerance of the patient Table 1: Distribution of Male and Females and
and also so as to produce only minimal heating Comparison of Group A and Group B with Mean Age by t
of the sinuses. Every treatment session, subjects Test.
Male Female Mean Age ± SD t value p value
were assessed for any sort of inconvenience
encountered during or after the treatment. PostGroup A
3
12
25.07±8.83
1.2466 0.2229
completion of the treatment duration (i.e. 5
Group B
3
12
22.13±2.26
sessions), subjects of both the groups were
Fig. 2: Application of SWD
asked to fill in the SNOT-22 and the differences
in the pre-treatment and post-treatment scores
were evaluated.
RESULTS
The results were analyzed by comparing
pre-treatment and post-treatment scores of
SNOT-22 Questionnaire.
The statistical analysis was done using SPSS
software Version 21 for statistical measures such
as mean, standard deviation, paired t test and
test of significance. Kolmogorov-Smirnov Z test
was applied to analyze the SNOT- 22. Comparison of the pre-treatment and post-treatment
scores was done using the students paired t test.
Gender Distribution: This study included 30
participants split into Group A and Group B and
each comprised of 15 participants. The no. of
males and females included in both the groups
were 03 and 12 respectively; that forms 20% of
males and 80% of females in study. (Table 1 and
fig. 1 and fig. 2)
Age Distribution: Participants included in this
study were 18-50 (mean age 23.6) years of age
group. The minimum and the maximum age of
the participants included in the study were 19.00
and 50.00 respectively. The minimum and the
maximum age of the participants included in
Group A were 19.00 and 50.00 respectively and
that in the Group B were 19.00 and 25.00 respectively. Mean age of the participants in Group
A and Group B was 25.07 and 22.13 respectively.
(Table 1 and fig. 1 and 2)

SNOT-22 Questionnaire: In Group A, the mean
pre-test score was 46.80 and the post-test score
was 35.87. Mean difference between pre-test
and post- test was 10.93. There was 23.36% of
change in symptoms and the t-value was 6.6542
and p value was 0.0001.
In Group B, the mean pre-test score was 46.27
and the post-test was 24.73. Mean difference
between pre-test and post-test was 21.53. There
was 46.54% of change in symptoms and t-value
was 11.3661 and p value was 0.0001. (Table 2
and fig. 3)
Table 2: With in Comparison of Sino nasal outcome test
scores in group A and group B by dependent t test.
Group
Group A
Group B

Mean ± SD

Mean Diff.

Pretest

46.80 ± 13.75

Posttest

35.87 ± 10.33

Pretest

46.27 ± 13.16

Posttest

24.73 ± 8.98

23.36

6.6542

0.0001*

21.53

46.54

11.3661 0.0001*

Percentage

66.67

33.33
20.00

13.3
0.0

<=20yrs

ISSN 2321-1822

10.93

66.67

Group A

Int J Physiother Res 2017;5(3):2066-72.

% of
Paired t P-value
change

*p<0.05
Fig. 3: Distribution of respondents in Group A and Group
B by age groups.

70.00
60.00
50.00
40.00
30.00
20.00
10.00
0.00

Fig. 1:
Application of
SWD.

Time

Group B

21-25yrs
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In Group A, mean score on pre-test is 46.80 ±
13.75 while in group B mean score on pre-test
is 46.27 ± 13.16 with the t-value as 0.1085 and
p-value as 0.9143. In group A, the mean score
on post-test was 35.87 ± 10.33 while in group B
the mean score on post-test was 24.73 ± 8.98
with the t-value as 3.1504 and p value as 0.0039.
The difference between pre-test and post-test
scores in Group A was 10.93 ± 6.36 and the difference between pre-test and post-test scores
in group B was 21.53 ± 7.34 with the t-value as
4.2269 and p-value as 0.0002. (Table 3 and
fig. 4)
Table 3: Between Group Comparison of group A and group
B with Sino nasal outcome test scores by independent t
test.
Variable
Pretest
Posttest
Difference

Group

Mean ± SD

Group A

46.80 ±13.75

Group B

46.27±13.16

Group A

35.87 ±10.33

Group B

24.73 ±8.98

Group A

10.93 ±6.36

Group B

21.53±7.34

t-value

p-value

0.1085

0.9143

3.1504

0.0039*

4.2269

0.0002*

Fig. 4: Comparison of pretest and posttest sinonasal
outcome test scores in Group A and Group B.

Mean value

60.00
50.00
40.00
30.00
20.00
10.00
0.00

46.80

46.27
35.87
24.73

Group A

Pretest

Group B

Posttest

DISCUSSION
The present study was conducted to evaluate
the effectiveness of shortwave diathermy in
acute sinusitis. 30 subjects were included in
study on basis of inclusion and exclusion
criteria. Age group included in the study was
18 to 50 years. In the present study 3 males and
12 females were included in each group in the
study. This coincides with the study conducted
by Elisabeth H. Ference, Bruce K. Tan and
Stephanie Shintani Smith on gender difference
in prevalence, treatment and quality of life of
patients with chronic rhinosinusitis and
concluded that women are more likely reporting
Int J Physiother Res 2017;5(3):2066-72.
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with symptoms [12]. With the help of envelope
method the subjects were allocated into two
groups.
Group A included 15 subjects who were treated
with placebo SWD (equipment switched off) for
20 minutes in conjunction with medical treatment for 5 days. According to the study
conducted by Sng W J, Wang DY on efficacy and
side effects of antibiotics in the treatment of
acute rhinosinusitis. It was concluded that
usage of antibiotics in ARS is widespread and
there seems to be only slight added benefit in
the usage of antibiotics over placebo. They also
suggested further studies to be conducted for
confirm results [13].
Group B included 15 subjects who were treated
with shortwave diathermy for 20 minutes along
with medical treatment for 5 days. In a study,
conducted on shortwave diathermy in treatment
of nasal sinusitis inferred that SWD can be used
alone or as an adjunct to other measures in the
management of inflammation process of the
accessory nasal cavities [14].
The outcome measure used was SNOT-22
(Sinonasal Outcome Test-22). SNOT- 22 consists
of 22 symptomatic problems faced by the
subjects. Each question was answered on basis
of 6 cut points. 0 indicates no problem and 5
indicates problem as bad as it can be. On the
extreme right subjects are asked to mark 5 most
troublesome symptoms. All the subjects were
given SNOT-22 Questionnaire to fill after
allocation to the study and also at the end of 5th
treatment session. Later, pre-treatment and
post- treatment scores were analyzed. This
coincides with the study by C. Hopkins, S. Gillett,
R. Slack, V. J. Lund, J. P. Browne on the psychometric validity of the 22- item Sinonasal
Outcome Test, it was derived that the SNOT-22
is valid and easy to use as it has high internal
consistency (The Cronbach’s alpha scores for
SNOT-22 were 0.91). The test-retest reliability
coefficient was 0.93, indicating high reliability
of repeated measures [15]. SNOT -22 Questionnaire had more items in a modified manner
included in it in comparison to SNOT 20 and SNOT
18. Therefore, SNOT-22 was included in study.
The results from the statistical analysis of the
present study suggests that shortwave
diathermy along with medications is more
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effective than SHAM treatment with medications
in case of acute sinusitis. There was significant
improvement in symptoms in all subjects in
Group B according to difference in their
pre-treatment and pre-treatment scores.
The present study is similar to study conducted
by Neesha Shinde and Shinde Kiran Jayawant on
efficacy of Shortwave diathermy in patients with
sinusitis in each group; Group A was treated
with only shortwave diathermy, Group B was
tread with shortwave diathermy and medical
treatment and group C was treated with medicines alone. They concluded that shortwave diathermy is as beneficial as medications when
administrated individually. It also concluded that
when shortwave diathermy and medications are
used in combination, it was more beneficial with
little or no recurrence of sinusitis [16].
Shortwave diathermy’s main principle is heating effect. Heat kills the positive organisms like
streptococci, pneumococci, etc. producing symptomatic relief. Heat also causes vasodilation
that leads to increase in blood flow washing out
the nociceptive materials that will reduce pain
and increase in blood flow will help in healing
of the damaged tissues resulting in reduction in
inflammation and also in relieving spasm. Thus,
all the above factors in correlation would have
been reason for relieving of the symptoms by
shortwave diathermy.
The study done by W.P.E. Paterson, M.D. in his
study on the treatment of nasal sinus infection
by ultra -shortwave diathermy among 126 acute
and sub- acute cases treated for sinus conditions over a period of three years. It was interpreted that shortwave diathermy has a positive
bactericidal effect on streptococci and it also
results in increased phagocytosis resulting in
early healing of sinusitis [17].
Geoffrey. C. Goats [PhD, MCSP] in his research
on continuous shortwave diathermy (radiofrequency) concluded that pulsed SWD was
effective for acute cases while continuous SWD
was effective for sub-acute and chronic
conditions, he stated that continuous shortwave
diathermy can help to relieve pain and reduce
muscle spasm and reduce inflammatory states
and reduce swelling [18].
In the present study SNOT- 22 Questionnaire was
Int J Physiother Res 2017;5(3):2066-72.
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used and there was difference in pre-treatment
and post-treatment scores in both groups. But
in group B difference was more significant than
in Group A. This shows that there was significant reduction in symptoms in subjects in Group
B that will help them to carry out their daily activities efficiently. This study concludes that
shortwave diathermy along with medications in
more effective then SHAM treatment along with
medications in case of acute sinusitis.
CONCLUSION
The present study concludes that shortwave
diathermy along with medications is more
effective than placebo SWD treatment along
with medications.
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Abstract: Manual therapy/manipulation is seen to effective in improving pain, neck movements and disability.
However, comparison between types of thrust manipulation is required. Randomized clinical trial was
conducted on 40 subjects of mean age 27.35±6.78 with mechanical neck pain. Subjects were allocated to Group
A (n=20)who received thoracic spine distraction thrust or Group B (n=20)who received upper thoracic crossed
hand manipulation along with conventional therapy. Outcome measures used were Numerical pain Rating Scale
(NPRS), cervical ranges, and Northwick Park Neck Pain Questionnaire (NPQ) that were assessed on first day
before and after one week post intervention. Data was statistically analysed using independent t test for
comparing two groups and dependent t test was used for comparison of pre and post of each group. Pre and
post mean difference values in Group A were 3.75 ±1.16 and 27.18±9.75 for NPR scores and NPQ scores
respectively and 3.90 ±1.02 and 27.26 ±9.85 for NPR scores and NPQ scores respectively in group B. In both
groups there was improvement in cervical flexion, extension, side flexion and rotations. Comparison within
groups showed statistical significant difference (p<0.05) in all outcome measures in both Groups. The study
concluded that both were seen to effective.
Keywords: Manual Therapy, Distraction thrust, Crossed hand manipulation, Mechanical neck pain, Northwick
Park Neck Pain Questionnaire.
Trial registeration: CTRI/2017/05/008616. Registered 22 May 2017. Retrospectively registered.
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I.

Introduction

Cervical spine is comprised of several pairs of joints. Stability of the cervical spine is sacrificed for
mobility leading injury easily as it is situated between heavy head and thoracic which is stable and ribs. [1] Neck
pain is movement restriction with or without pain in cervical region anywhere between occipital condyles and
C7 vertebral prominence leading to disability at different levels. Second to low back pain, neck pain is most
common musculoskeletal complain seen in general population and incidence of neck pain is recorded to be
increasing.[2,3,4,5] Neck pain is also leading to economic burden for the general population due to the health care
cost. [2,4,5]
Mechanical neck pain is result of mechanical stress on structures which are innervated to nociceptive
stimuli like ligaments, facet, capsules, periosteum of vertebrae, muscles, anterior dura mater, dural sleeves,
epidural areolar adipose tissue and walls of blood vessels. The stress can be in form of sustained stretch or
compression leading to distension or compression of nerve endings causing pain without signs of inflammation,
therefore mechanical. There is no precise pathology of mechanical neck pain known but generally, its pain in
neck due to abnormal stress and strain on muscles of the vertebral column, ligaments, zygapophysial joints,
facet joints, uncovertebral joints and intervertebral discs or neural tissues. [6]
A study was conducted by Kwok Tung Lau et al. to find the relationship between sagittal postures of
thoracic and cervical spine, presence of neck pain, neck pain severity and disability, it was seen that upper
thoracic angle is a better predictor for presence of neck pain than craniovertebral angle. [7]
It is put forward by the clinical experts that the detailed examination of the thoracic spine should be
included in the evaluation of the patients with primary neck pain complaints. It is observed that there is
biomechanical, anatomical and nerve relationship between the cervical and thoracic spine, which explains the
disorder in thoracic spine function is latent cause of the occurrence of cervical spine disorders leading to neck
pain. [8,9]
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Manual therapy(MT) is said to be appropriate and most used treatment strategy and it is strongly
demonstrated that manual therapy with exercise have given better results than the other treatments or
electrotherapy modalities in mechanical neck pain treatment. Reduction of mobility of a cervical segment which
is found while examination is due to intervertebral joint dysfunction and is mainly targeted during treatment on
manual therapy.[8] There is evidence that spinal manipulative technique is effective for acute as well as chronic
pain. It is often used by physical therapist as an intervention. Previously, studies showed that the spinal
manipulation is effective when given for cervical region. The risk-benefit ratio of the cervical manipulation
should be considered by the clinicians. Cervical rotation near the end range of motion is a primary cause for
vertebral injuries post spinal manipulative technique. Studies comparing the manipulation techniques are
insufficient.[8,9] In this study effect of thoracic spine distraction thrust and upper thoracic crossed hand
manipulation in mechanical neck pain is compared.

II.

Methods

Ethical clearance was obtained from institutional ethical committee to conduct a randomized clinical
trial in tertiary health care center to compare effect of thoracic distraction thrust and upper thoracic crossed hand
technique in subjects with mechanical neck pain. Subjects included were males and females aged between 18
years to 44 years. Subjects were allotted toeach group using envelope method. Subjects with traumatic
conditions, diagnosed with pathological conditions, contraindicated to manipulation, having undergone spinal
manipulative therapy in previous 2 month and with “red flag” signs were excluded.
2.1 Outcome Measures:
1. Numeric pain rating scale[10]:
Eleven point numerical pain rate scale (0 = no pain, to 10 = maximum pain). Reliability is 0.96 and its validity is
high (0.86 to 0.95). Subjects were administered the 10 cm scale of 11 points (0-10) and was asked to quantify
the intensity of the pain.
2. Northwick park neck pain questionnaire[11]:
The NPQ is a self-administered questionnaire that includes 9 sections on typical daily activities that may be
affected by the patient’s neck pain: intensity, sleeping, numbness, duration, reading, television, carrying, work,
social role, and driving. Each section is scored on a scale from 0 to 4, with 4 representing the greatest disability,
and the total score is obtained by summing the scores for the 9 sections (possible score 0-36). Questionnaire
showed good short-term repeatability (r=0.84, K=0.62) and internal consistency is also seen. The questionnaire
was given to the subjects and was asked to mark the one of the given 4 option for available 9 questions.
3. Cervical range of motion[12]:
Cervical range of motion will be measured using goniometer. When ranges were taken by same therapist
universal goniometer have good to high reliability. Subject was in sitting position with arms resting on the arm
of chair. For flexion the fulcrum was external auditory meatus, the stable arm was perpendicular to ground and
movable arm was parallel to the ground. For measuring side-flexion, the fulcrum was spinous process of C7
vertebra the movable and stable arm, both were perpendicular to ground and movable arm was then moved to
the movement of the neck. For the rotation vertex of head was considered as fulcrum. The movable and stable
arms were parallel to ground. The movable arm was moved along with the rotation of neck considering nose as
reference.
2.3 PROCEDURE: Subjects were recruited considering inclusion and exclusion criteria and were divided in 2
groups, group A and group B. Demographic details, neck pain rating scale and Northwick park neck pain
questionnaire was filled by recruited subjects.
Both group A and Group B have been given conventional therapy, which includes TENS, hot moist pack and
exercises for 6 sessions. Along with conventional therapy group A was given thoracic spine distraction thrust
and group B was given upper thoracic crossed hand technique in first and fourth session. Post one week of
intervention numeric pain rating scale and Northwick park neck pain questionnaire was again filled by the
subjects.
Conventional Therapy for Group A and Group B
TENS: A frequency of 100 Hz and 250 ms stimulation for 20 min, two electrodes placed bilaterally to the
spinous process of C7 vertebra with patient in sitting position with head resting on hands on the table. [13]
Hot Moist Pack: Patient in sitting position with head resting on hands placed on the table. Hot moist pack
placed on neck for 15 min.
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Exercises:[14]
1. 10 repetitions of cervical flexion, extension, side flexion and rotation.
2. Isometric neck muscle contractions, in flexion, extension, side flexion and rotation for 5 s and repeat this
for 10 repetitions.
3. Stretching exercise of upper trapezius and scalene muscles, for 5-8 s for 10 repetitions of neck.
Group A
Thoracic spine distraction thrust: The patient was seated with the arms crossed over the chest and hands
passed over the shoulders. The therapist placed his or her upper chest at the level of the patient’s middle thoracic
spine and grasped the patient’s elbows. Gentle flexion of the thoracic spine was introduced until slight tension
was felt in the tissues at the contact point between the therapist’s chest and patient’s back. Then, a distraction
thrust manipulation in an upward direction was applied. [13]

Fig 1: Thoracic Distraction Thrust
Group B
Upper thoracic crossed hand manipulation: Therapist on left side at the head of table. Patient in prone
position and chin was on table with neck side bent. Head was slightly rotated to other side to obtain ligamentous
tension locking. One hand of therapist on patient’s head and hypothenar or thenar eminence of other hand over
T1 transverse process. Patient was asked to breathe in and out several times as the tissue lack is taken up
localizing the forces. High velocity low amplitude thrust is given. The postero-anterior force on the transverse
process of T1 was introduced, while stabilizing hand on head effects a slight relative rotation in an opposite
direction.[15]

Fig 2: Upper Thoracic Crossed Hand Manipulation
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III.

Statistical Analysis

Statistical analysis for the present study was done using statistical package of social sciences (SSPS)
version 20 so as to verify the results obtained. The nominal data like age, gender, height and weight distribution
were analysed using chi square and t test. Comparison between pre-intervention and post intervention outcome
measures like Numerical pain rating scores, Northwick Park Neck Pain questionnaire and cervical ranges within
Group A and Group B and between group A and group B was done by using dependent t test. Probability values
less than 0.05 were considered to be statistically significant.

IV.

Results

Gender was analysed using chi-square test which value obtained was 0.2294 with p value being 0.6333. There
was no significant difference in both the groups amongst males and females (Table 1).
Table 1
Gender
Males
Females
Total

Group A
2
18
20

Group B
3
17
20

Total
5
35
40

Age and BMI Comparison
The chi square test was applied which was 2.49 with p value 0.29 which shows that there were no significant
difference between the 2 groups. For BMI t test was applied, t- value was 0.39 with p value 0.70, which shows
that there is no significant difference(Table 2).
Table 2
Variable
Age in yrs

Groups
Group A
Group B
Group A
Group B

BMI

n
20
20
20
20

Mean
25.80
28.90
22.32
22.79

SD
5.81
7.45
2.73
4.77

t-value
-1.4678
-0.3860

p-value
0.1504
0.7016

Age and BMI
35
30

28.9
25.8
22.79

22.32

25
20
15
10
5
0
AGE

BMI
Group A

Group B

Fig 3: Comparison between Age and BMI
Comparison of Numerical Pain Rating Scores between and within Group A and Group B by independent
and dependent t test respectively
In Group A and Group B from pre-intervention to 1 week post-intervention there was significant
change when analyzed by dependent t test. When the NPR scores of Group A and Group B were analysed from
baseline to post 1 week by using independent t test calculated t test was -0.43 which indicated that there was no
significant difference (p=0.6673) (Table 3).
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Table 3
Pre
6.15 ±0.88
6.35 ±1.14

Group A
Group B
t-value
p-value

Post
2.4 ±0.75
2.45 ±1.15

Mean Diff.
3.75 ±1.16
3.90 ±1.02

Percent Change (%)
60.98
61.42

p-value
0.0001*
0.0001*

-0.4333
0.6673

*p<0.05

Numerical Pain Rating Scores
8
6.35

6.15
6
4

2.4

2.45

2
0
Pre

Group A

Group B

Post

Fig 4: Comparison between Numerical Pain Rating Scores Between the groups
Comparison of Cervical Ranges between and within Group A and Group B by independent and
dependent t test respectively
In Group A and Group B there was significant improvement seen in all cervical ranges from pre to post
intervention. When comparison was done between Group A and Group B, Group A was better in flexion,
extension and side flexion, whereas Group B was better in rotations. But the difference was not
significant.(Table 4).
Table 4

Flexion

Extension

Pre

Post

Mean Diff.

p-value‡

Group A

36.25 ±8.87

48.75 ±7.05

12.50 ±7.16

0.0001*

Group B

33.5 ±6.71

48 ±6.96

14.50 ±4.84

0.0001*

Group A

41.25±10.11

53.75 ±7.93

12.50 ±5.5

0.0001*

Group B

37 ±8.18

50.25 ±7.16

13.25 ±4.67

0.0001*

Left
flexion

side-

Group A

30.25 ±4.13

43 ±2.99

12.75±4..99

0.0001*

Right
flexion

side-

Group B
Group A
Group B

31.5 ±5.66
29.25±45.20
32.25 ±5.50

42.5 ±3.80
43 ±2.51
42.5 ±3.44

11.0 ±3.08
13.75±6..46
10.25 ±5.50

0.0001*
0.0001*
0.0001*

Group A

53.75±14.86

70.25 ±10.06

16.5 ±7.80

0.0001*

Group B

55.50±12.56

73.25 ±9.77

17.75 ±5.25

0.0001*

Group A

50.5 ±14.32

72.0 ±9.38

17.5 ±8.03

0.0001*

Group B

55.25±14.28

73.50 ±9.05

18.25 ±7.3

0.0001*

Left rotation

Right rotation

t-value

p-value†

-1.0346

0.3074

-0.4650

0.6446

1.3342

0.1901

1.8450

0.0728

-0.5947

0.5556

-0.3090

0.7590

*p<0.05
‡
Within the Groups
†
Between the Groups
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Fig 4: Comparison of cervical ranges between the groups
Comparison of Northwick Park Neck Pain Questionnaire Scores (Percentage) between and within Group
A and Group B by independent and dependent t test respectively.
In Group A and Group B from pre-intervention to 1 week post-intervention there was significant
change in NPQ scores when analyzed by dependent t test. When the cervical extension range were analysed
between the groups from baseline to post 1week by using independent t test calculated t value was -0.0252,
Group B was better but there was no significant difference (p=0.9801)(Table 5)
Table 5
Group A

Pre
36.56 ±9.43

Post
9.39 ±6.29

Mean Diff.
27.18 ±9.75

Percent Change (%)
74.33

p-value
0.0001*

Group B
t-value
p-value

35.31 ±11.44
-0.0252
0.9801

8.06 ±6.38

27.26 ±9.85

77.19

0.0001*

*p<0.05

NPQ

Percentage

40

36.56

35.31

30
20
9.39

10

8.06

0

Pre

Post
Group A

Group B

Fig 5: Comparison of NPQ Scores between the groups
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V. Discussion
In the present study the age, gender and BMI of the subjects of both the groups were compared
statistically, showed no significant difference which indicated homogeneity in both the groups. There were total
35 females and 5 males in the study, it is evident according to the previous studies conducted that the prevalence
of neck is more in women than in men.[16]
The percent change in group A was 60.98% and in group B was 61.42% which is similar to the a study
done to investigate the immediate effects of thoracic manipulation in patients with neck pain on levels of
perception of pain, they had found that the thoracic spine manipulation when applied there is immediate
analgesic effects elicited in patients with neck pain. But there was no effect on cervical ranges studied of
thoracic spine manipulation and also the long-term effects were not investigated.[2]
Few previous studies demonstrated that when manual therapy interventions are directed at the spine
there can be improvements recorded in pain in regions distant to the area in which the treatment is actually
directed. Various studies previously done suggest that spinal manipulation modifies the central processing of
innocous, mechanical stimuli, because of increase in pain tolerance or threshold levels. Even the neuroendocrine
system is suggested to modify pain processes by endogenous opiate system and circulating levels of βendorphin.[17] Thoracic distraction thrust and Crossed hand manipulation technique both are shown to have
similar effects in individuals with mechanical neck pain.
The mechanism behind the pain relief by conventional TENS is that, the stimulation by TENS will
enable the impulses to be carried through the large-diameter afferent nerve which leads to presynaptic inhibition
of nociceotive Aβ and C fibres at the level of substantia gelatinosa. Therefore leading to improvement in pain
levels. [18,19] In present study hot moist pack was applied for 15 minutes. Hot moist when applied there is nerve
stimulation as well as there is increase in rate of metabolism which causes sedative effect, increase in local
blood flow and facilitating healing and repair which leads to pain relief.[20]
The cervical ranges flexion, extension, left flexion, right flexion, left rotation and right rotation in both
the groups are seen to be improved significantly when analysed using dependent t-test, there was no significant
difference between the 2 Groups when analyzed using independent t-test. The increase in range according to the
previous studies could be due to the biomechanical rearrangement of the region and reduction in pain. [13,14] In
manipulation, the studies suggest, there is alteration directly in segmental biomechanics due to releasing trapped
meniscoids, releasing adhesions or by reducing distortion of annulus fibrosis. The restoration of zygopophyseal
joint mobility and joint play, leads to the major mechanical changes after performing the manipulation. The
combine effect of manipulation with exercises have helped to reduce the pain and increase the cervical ranges in
both the groups.[13,14,21]
The decrease in the pain and increase in ranges may have improved the ability of the individuals to
perform the activities. The pain was reduced with TENS and thoracic manipulation technique and the
biomechanical correction was gained by the spinal manipulation, also stretching and strengthening exercises
were given which may helped in improving in the ability of the individuals with mechanical neck pain to
perform the activities in duration of 1 week.
In group A and Group B the thoracic manipulation techniques have shown similar effects with the
modalities and exercises, therefore there is improvement in the function reducing the disability due to decreased
pain and improved ranges in both the groups leading to insignificant difference in improvement of scores of
Northwick park neck pain questionnaire between group A and group B.
According the present study in Group A and Group B where thoracic distraction thrust and crossed hand
manipulation technique were given in respective groups along with TENS and exercises showed improvement
in pain, cervical ranges and disability. There is no significant difference in improvement between the two
groups, there any thoracic manipulation technique may be used in mechanical neck individuals as per the
convenience of the therapist and the patient.
There were few limitations of the study. Only short-term follow-up of one week is done, gender
distribution was not equal and isolated comparison of both techniques was not done. In future studies long-term
effect can be studied and controlled group can be included.

VI.

Conclusion

From the present study it can be concluded that thoracic distraction thrust and upper thoracic crossed hand
technique both are effective in improving pain, ranges and disability in subjects with mechanical neck pain.
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Abstract
Background: Adult acquired flatfoot and arch deformities result from disruption of the supporting ligaments as
well as from muscle weakness or tightness leading to direct impairments in the arch. But as the condition
progresses it leads to various biomechanical alterations within an individual which further hampers the daily
functioning of an individual. The purpose of the study was to evaluate and compare the effects of talo-navicular
mobilization, low dye taping and faradic foot bath using navicular drop test and arch index in subjects with
functional flat foot.
Methods: 51 subjects with functional flat feet aged between 18 to 30 years were included. The subjects were
randomly allocated, with 17 subjects in each group and were assigned to 3 groups: Talo-navicular mobilization
(Group A), Low dye taping (Group B) and Faradic foot bath (Group C). Demographic data was collected and
navicular drop height and arch index was measured pre and post the 3 weeks intervention.
Results: The intra group comparison results showed a decrease in the navicular drop height in all the groups
which was statistically significant. While in Group C, the linear distance of the foot post treatment was
statistically significant. There was no change in the arch index post the intervention in mobilization, low dye
taping and faradic foot bath groups. The intergroup comparison results showed no statistical significance in all
the parameters.
Conclusion: Talo-navicular mobilization, low dye taping and faradic foot bath were equally effective in
reducing the navicular drop height and the arch index in subjects with flat foot.
Key words: flat foot, mobilization, low dye taping, faradic foot bath, exercises

I.

Introduction

The foot is the terminal joint in the lower kinetic chain and the body weight is borne through two halfcolumns of the foot with the medial border of each foot raised from the ground.1The arch is controlled by the
combined action of talonavicular joint and the subtalar joint which helps in the interaction between leg and foot
rotations. Flat feet also known as pes planus, is a foot deformity in which there is a reduction in the medial
longitudinal arch of the foot. There are many causes of pes planus which may be congenital or it may also result
from trauma, muscle weakness, ligament laxity, dropping of the talar head, paralysis or pronated foot. Flat foot
may occur in up to 20% of adults, out of which many have flexible and asymptomatic flat feet. A study was
conducted in India on normal healthy volunteers between the age group of 25 to 40 years, it was observed that
the prevalence of flat feet was 24.59% in males and 22.04% in females.2
Flat foot is further classified as flexible or functional and rigid or structural flat foot. Individuals with
functional flat foot have a reduced medial arch of the foot during weight bearing while in those with structural
flat foot, the weight bearing status of the foot does not affect the arch.
The function and structure of the arch depends on the shape of the foot, bony structure, ligamentous
stability and muscular fatigue while factors like race, footwear, age and gender are also found to influence the
formation of medial longitudinal arch.3 The integrity of the arches depends primarily on the ligamentous support
with assistance from bony alignment and additional support from the extrinsic muscles of the foot. The plantar
fascia, long and short plantar ligaments, the spring ligament, the collateral ligaments of the ankle and the
interosseous ligament of the subtalar joint; all contribute important soft tissue support to the arches of the foot.4
Electromyographic studies done on the muscles of the leg and foot have shown that loads of 100 to 200
pounds on one foot are borne easily by passive structures such as ligaments and bones that support the arches.
Initially, on loading the activity of ligamentous structures comes into play while the muscles form a dynamic
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reserve. As the load is increased upto 400 pounds, the muscles do come into play, but even then many of them
remain inactive.5
The foot posture should be considered when assessing patients with musculoskeletal disorders. A study
conducted to evaluate effect of flatfoot on the pelvis posture of subjects showed that those with bilateral and
unilateral second degree flatfoot had changes in the pelvic alignment.6As the degree of pes planus deformity
increases, the degree of static postural stability of an individual also decreases.7Studies have linked ﬂat feet,
ankle instability, sagittal plane blockage and excessive pronation to low back pain due to the disruption of the
kinetic chain from the foot to the back.8
There are many techniques to measure the medial longitudinal arch (MLA). Clinical measurements of
Arch Index (AI), Navicular Height (NH) and Foot Posture Index (FPI) provide valid information regarding the
structure of the medial longitudinal arch.9
There are many treatments available for flat foot which include strengthening of the intrinsic and
extrinsic muscles of foot, stretching of the Achilles tendon, taping and orthosis or use of wedge to correct the
foot posture, mobilizing the bones of the midfoot and faradic stimulation for the foot.
The purpose of this study was to find the comparative effect of talo-navicular mobilization, low dye
taping and faradic foot bath in subjects with flat foot. In flat foot, since the foot is pronated mobilization has to
be given in order to improve or increase the medial arch.10 A study has shown that low dye taping for the foot
has immediate effects on navicular bone and it has reported to increase the arch height by 8-16%. 11There is
paucity of literature on faradic stimulation for the intrinsic muscles of the foot in subjects with flat foot. So, a
comparative effect of these treatments on the navicular height and arch index in subjects with flat foot was done
to find out which one was superior to the other.

II.

Method

An approval for the study was obtained from the Institutional Ethical Committee. 51 subjects aged
between 18 to 30 years, both males and females, with unilateral or bilateral involvement, having functional flat
feet with navicular drop test positive12 and arch index >0.26 13 were included. Exclusion consisted of history of
fractures in the lower limb, skin infections and wounds on the foot, tape allergies, any neurological deficit and
peripheral vascular diseases. The subjects were randomly allocated, with 17 subjects in each group and were
assigned to 3 groups: Talo-navicular mobilization (Group A), Low dye taping (Group B) and Faradic foot bath
(Group C). Demographic data was collected and navicular drop test and arch index was measured pre and post
the 3 weeks intervention. Treatment was given for 5 days a week for 3 weeks.
Subjects in Group A were given talo-navicular mobilization and conventional exercises. In talonavicular mobilization, a plantar glide of 20 repetitions of 3 sets was given to the navicular while stabilizing the
talar neck.10
Subjects in Group B received low dye taping for the foot following which they had to perform the
conventional exercises. Tape was applied with the subject in prone with the ankle in neutral position and the
foot was maintained at 90°. Longitudinal anchor strips was applied along the lateral aspect of the 5 th metatarsal
going to the hind foot, around the calcaneum and then progressed to the medial aspect of the foot along the 1 st
metatarsal on the plantar aspect of the foot. The transverse arch support strips were applied by pulling from
lateral border to the medial border of the foot along the plantar surface and the area from the anterior surface of
the calcaneum to the metatarsal heads was covered. The transverse strips were locked in the same method as the
longitudinal anchor strips. Tape was changed every 3 days.11
Subjects in Group C were given faradic foot bath and conventional exercises. The placement of the
electrodes was, one at the heel and the other at the metatarsal heads to stimulate the intrinsic muscles of the
foot.14During the stimulation, the subjects had to actively perform toe curls and 30 contractions of 3 sets were
given.
Conventional exercises included toe curls, foot inversion – eversion, toe and heel raises. 10 repetitions
of each exercise were performed.

III.

Statistical analysis

Statistical analysis was done using R software version 3.3.1. Data was collected and analysed using
Paired t test, to find out the statistical significance within the groups post treatment which was assessed on the
basis of p value which should be < 0.05. Data was collected and analysed using ANOVA to find out the
statistical significance between the groups which was assessed on the basis of p value which should be < 0.05.
The parameters used were navicular height, linear distance of the foot and arch index. A 95% confidence
interval was considered in all the tests.
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IV.

Results

As seen in Table 1, the demographic data of all the subjects showed homogeneity. A mean change in
the navicular drop height of 3.71±0.42mm, 4.29±0.63mm and 4.76±1.18mm was seen in the groups A, B and C
respectively as seen in Tables 2, 3 and 4. On comparing the mean scores for the navicular drop height, linear
distance of the foot and arch index between the groups by ANOVA, it showed that the p value was not
significant (Tables 5,6,7). It can be further concluded that all the groups were equally effective.
Table 1: Demographic data
Parameter
Age (yrs)
Weight (kgs)

Group A
n=17
22.71 ± 2.93
68.70 ± 18.71

Group B
n=17
22.47 ± 3.16
61.2 ± 15.7

Group C
n=17
21.76 ± 2.33
58.8 ± 14.3

P
Value
0.60
0.19

Height (cm)

169.28 ± 8.95

163.2 ± 11.99

164.2 ± 13.15

0.26

BMI
( Kg/m2)

24.87 ± 5.44

23.7 ± 5.41

23.38 ± 4.87

0.68

p value < 0.05

Figure 1: Flowchart of the study
Table 2: Group A – Comparison of Talonavicular Mobilization group using Paired t test
Parameter
Navicular drop
height (mm)
Linear distance of
the foot (mm)
Arch index a

Mean ± SD
Pre
Post
11.58 ± 1.00
7.88 ± 1.86

t
value
7.66

p value
0.0000005*

66.48 ± 5.60

66.05 ± 5.57

0.73

0.237

0.33 ± 0

0.33 ± 0

-

-

* p value < 0.05
a
Since the pre and post value were same, the results could not be computed.
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Table 3: Group B – Comparison of Low dye taping group using Paired t test
Parameter
Navicular drop height (mm)
Linear distance of the foot (mm)
Arch index

Mean ± SD
Pre
11.94±1.08
63.21 ± 4.34
0.33 ± 0

Post
7.64 ± 2.37
62.57 ± 4.30
0.329 ± 0.002

t value

p value

7.84
1.57
1

0.0000003*
0.13
0.3321

* p value < 0.05
Table 4: Group C – Comparison of Faradic Foot Bath group using Paired t test
Parameter
Navicular drop height (mm)
Linear distance of the foot (mm)
Arch index

Mean ± SD
Pre
12 ±1.36
64.48 ±5.06
0.33 ±0

t value

Post
7.23 ±2.56
63.3 ±4.88
0.329 ± 0.002

p value

8.14
2.16
1

0.0000002*
0.02308*
0.332

* p value < 0.05
Table 5: Summary table for analysis of variance for mean change in the navicular height.
Source of Variation
Between Groups
Within Groups
Total

SS
9.56
238.11
247.68

df
2
48
50

MS
4.78
4.96

F
0.96

p-value
0.38

F crit
3.19

Table 6: Summary table for analysis of variance for mean change in the linear distance of the foot.
Source of Variation
Between Groups
Within Groups
Total

SS
0.05
2.18
2.24

df
2
48
50

MS
0.02
0.04

F
0.56

p-value
0.57

F crit
3.19

Table 7: Summary table for analysis of variance for mean change in the arch index.
Source of Variation
Between Groups
Within Groups
Total

SS
0.000004
0.00018
0.000192

V.

df
2
48
50

MS
0.000002
0.000004

F
0.5

p-value
0.60

F crit
3.19

Discussion

In the present study asymptomatic individuals with flat feet were included; since in a National Health
Survey of 1990, it was suggested that the prevention or treatment of flat feet reduces the incidence of calluses,
bunion, hammertoe and arthritis.15There are also many biomechanical alterations in the body due to flat foot
which further affects the general health of an individual. Individuals with asymptomatic flat feet need to absorb
more negative ankle joint energy during loading response of gait which leads to fatigue and overuse syndrome
of the anterior shank muscles.16A Framingham Foot and Osteoarthritis study done on 2,000 participants, found a
statistically significant increase in medial knee pain (1.3 times) and medial knee joint cartilage damage (1.4
times) in those with planus foot morphology.17
Conventional exercises of toe curls, heel and toe raises, inversion and eversion of the foot was
incorporated in all the 3 groups in order to exclusively find out the additive effects of the interventions. Foot
exercises have been shown to increase the navicular height as exercises strengthen the elevator muscles in the
foot. These exercises also help in improving the strength of the intrinsic and extrinsic muscles of foot.
The talo-navicular joint is responsible for translating inversion and eversion movements of the subtalar joint to the midfoot. When a foot is pronated the navicular drops which causes the talus to shift and this
causes a length - tension deficit of the tibialis posterior tendon which is attached to the navicular bone of the
foot.18 Mobilization of the talo-navicular joint helps via the proprioceptors in improving the joint dysfunction
which has occurred due to improper or poor posture. Joint dysfunction if left untreated may affect the
surrounding soft tissue and may also lead to reduction in strength, flexibility as well as cause an abnormal strain
on other joints.19These alterations in the foot has been considered and thus, mobilizing the navicular bone must
have improved the medial arch by increasing the navicular height.
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Low dye taping is said to act by controlling pronation of the foot by pulling the calcaneus anteriorly
and medially, thus limiting hindfoot eversion and restricting the associated talar adduction and plantarflexion.
When the subtalar motion is limited, the arch is elevated subsequently reducing the stretch on the plantar
aponeurosis. Similarly, the medial arch height is raised as the tape pulls the lateral aspect of the foot medially.20
Studies have shown that electrical stimulation of frequencies above 60 Hz helps in improving the
muscular strength. 21,22The results of the present study demonstrated the results defined by Lainey CG Walmsley
RP and Andrew GM about the effectiveness of exercise plus electrical stimulation compared to that of exercise
alone, for increasing the strength of the quadriceps muscle in 6 males and 2 female patients following knee
surgery. No significant differences in strength gains were found but the results suggested that electrical
stimulation may be a valuable adjunct to exercise in the development of muscle strength in individuals who have
undergone knee surgery, particularly after the initial postoperative period.23
Fatigue of the intrinsic muscles of the foot increases foot pronation and thus, the pronation of the foot
may be controlled by improving the strength of the muscles by faradic stimulation. 24Since the medial arch
height of the foot increased, it may have caused a reduction in the linear distance of the foot post intervention.
The arch index almost had a negligible change post the intervention in all the groups. This may be due to the
minimal change in the linear distance of the foot and it may have affected the arch index ratio of the foot which
was calculated.
Based on the results obtained in the present study, it showed that faradic foot bath was more effective
followed by low dye taping and talo-navicular mobilization but statistically there was no difference found
between the three groups. The limitations of the study were that the long term effects were not evaluated and
individuals with age above 30 years were not included. The future scope of the study could be compared
between symptomatic and asymptomatic individuals with flat foot, the long term effects could be evaluated in
homogenous and heterogenous population with equal distribution and a comparison between individuals with
structural and functional flat foot could be studied.
VI.
Conclusion
The intra group comparison results showed a decrease in the navicular drop height in all the groups
which was statistically significant. While in the Group C, the linear distance of the foot post treatment was
statistically significant. There was no change in the arch index post the intervention in mobilization, low dye
taping and faradic foot bath groups. The intergroup comparison results showed no statistical significance in all
the parameters. The percentage change in the navicular drop height post the intervention in Group A was
32.03%, in Group B was 35.92% and in Group C was 39.66%. A mean change in the arch index was 0 in Group
A, 0.0005 ± 0.002 in Group B and 0.0005 ± 0.002 in Group C. The talo-navicular mobilization, low dye taping
and faradic foot bath were equally effective in reducing the navicular drop height in subjects with flat foot.
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Background and Objective: Postpartum depression (PPD) is very common among women
and is a major public health problem. However, there is a wide range of the prevalence of
postnatal depression among women from different countries. Women with lower segment
cesarean section (LSCS) or vaginal delivery both undergo depression. However, no studies
have compared the level of depression among LSCS and vaginal delivery in Indian as well
Western scenario. Hence, the objective of the present study was to compare the level of
depression among mothers with LSCS and vaginal delivery. Methodology: A total of
170 females were screened using Edinburgh Postnatal Depression Scale (EPDS) on the
7th day postpartum for PPD, of which 85 females had undergone LSCS and 85 females
had undergone vaginal delivery. The EPDS consists of 10 items and each item is rated on
a four‑point scale, giving maximum scores of 30. Mothers who scored above 13 were likely
to be suffering from a depressive illness of varying severity. Results: The results of the
present study showed that 8.23% women with vaginal delivery had depression whereas
21.17% LSCS women showed significant depression. Conclusion: PPD was found to be
higher among mothers with LSCS as compared to mothers with vaginal delivery.
Key words: Edinburgh Postnatal Depression Scale, lower segment cesarean section,
postpartum depression, vaginal delivery

INTRODUCTION
Postpartum depression (PPD) is a type of clinical
depression which can affect woman after childbirth.
PPD is very common among women and is a major
public health problem.[1] However, there is a wide
range of the prevalence of PPD among mothers with
lower segment cesarean section (LSCS) and vaginal
delivery from different countries.[2,3] PPD is found
across the globe. According to the National Institutes
of Mental Health studies, the childbearing years are
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when a woman is most likely to experience depression
in her lifetime.[4] Approximately 15% of all women will
experience PPD following the birth of a child.[4] Thus,
the recognition and assessment of this psychological
disorder is important. Symptoms of PPD can occur
anytime in the postpartum period. These include
sadness, hopelessness, low self‑esteem, guilt, exhaustion,
emptiness, social withdrawal, low or no energy, feeling
of being overwhelmed, becoming easily frustrated, sleep
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and eating disturbances, inability to be comforted, and
feeling inadequate in taking care of the baby.[5,6] The
etiology of PPD is not well understood. Sometimes, it
is caused by a lack of vitamins.[7] Other studies tend
to show that more possible causes are the significant
changes in a woman’s hormones during pregnancy. In
2009, researchers at the University of California, Irvine,
reported the levels of placental corticotrophin‑releasing
hormone during the 25th week of pregnancy may help
predict a woman’s chances of developing PPD, while
the causes of PPD among LSCS and vaginal delivery
are not well understood.[8,9] LSCS and vaginal delivery
both undergo depression which is evaluated by a reliable
scale, Edinburgh Postnatal Depression Scale (EPDS).
The EPDS is a valuable and efficient way of identifying
patients at risk for PPD.[10] However, no studies suggest/
compare the level of depression among LSCS and vaginal
delivery both in the Indian or western scenario. Hence,
the present study was conducted to compare the level
of depression among LSCS and vaginal delivery in
immediate postpartum women.

METHODOLOGY
Source of data

Tertiary Care Centre, Belagavi, Karnataka, India.

Target population

Females who have undergone LSCS and vaginal delivery
after 7 days of postpartum.

Study design

vaginal delivery. The inclusion criteria for the study
group were as follows: (1) All postnatal females who
underwent LSCS and vaginal delivery. (2) Seven days
of postpartum. (3) Mothers who willing to participate
in the study.
Subjects were excluded if they had any of the
following conditions: (1) Mothers whose babies are
in the Neonatal Intensive Care Unit, (2) postpartum
hemorrhage, (3) babies with birth trauma, (4) mothers
with stillbirth, and (5) mothers who were on
antipsychotic medications.
Procedure

The purpose of the study was explained, and written
informed consent was obtained from all the study
participants. As per the scale, data were collected in
tertiary care center on the 7th postpartum day for all
subjects who visited the OPD for regular follow‑up and
those who are admitted in the inpatient department
of the tertiary care center since regular follow‑up was
not possible due to lack of transportation from their
residence. Total samples of 186 subjects were screened
for the inclusion and exclusion criteria before their
enrollment into the study. Among those 186 subjects,
170 subjects met inclusion criteria, of which 85 mothers
were with LSCS and 85 mothers were with vaginal
delivery. EPDS was administered by the investigator
to all the subjects to know the depression score in each
group following which the two groups were compared,
and level of depression among the two groups was
analyzed [Figure 1].

An observational study.
Total subjects/mothers screened
n = 186

Study type

A cross‑sectional study.
Total mothers who met inclusion/exclusion criteria
n = 170

Duration of study

(3 months) November 2014 to January 2015.

Sampling design and technique

Nonprobability sampling/convenience sampling.

Mothers with LSCS in Group A
n = 85

Mothers with vaginal delivery in Group B
n = 85

Sample size

Total 170 subjects.
• Eighty‑five females with LSCS in Group A
• Eighty‑five females with vaginal delivery in Group B.

Methods

Participants

A total of 170 mothers were interviewed for PPD, of
which 85 mothers were with LSCS and 85 mothers with
16

Subjects administered to Edinburgh Postnatal Depression Scale (EPDS)

21.17% mothers diagnosed
with postpartum depression
n = 18

8.23% mothers diagnosed
with postpartum depression
n=7

Figure 1: Methodology flowchart
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Outcome measure

The EPDS contains 10 items, and each item was rated on
a four‑point scale, giving maximum scores of 30. A score
of 13 or more was considered to be a significant case of
postnatal depression, while scores of 10–12 represent
borderline and 0–9 represent not depressed. Mothers
who scored >13 are likely to be suffering from a
depressive illness of varying severity.

Statistical analysis

Statistical analysis for the present study was done
manually as well as using statistical package of social
sciences (SPSS) version 16. Descriptive statistics
including numbers, proportions, mean, and standard
deviations were used to present data. PPD was compared
between mothers after normal delivery and cesarean
section. T‑test was used for group comparisons.

RESULTS
A total of 170 women were interviewed for the study,
of which 85 mothers had undergone LSCS and 85 had
undergone vaginal delivery. The baseline characteristics
of the subjects in the two groups are shown in Table 1.
18 (21.17%) of the 85 mothers with LSCS had a positive
screening for PPD, of which 52.94% were primipara and
47.05% were multipara. Among those 85 mothers with
LSCS, 50 (58.82%) mothers had undergone full‑term
emergency LSCS and 35 (41.17%) mothers had undergone
full‑term elective LSCS with the mean age of 23.91.
7 (8.23%) mothers with vaginal delivery reported positive
PPD, of which 61.17% were primipara and 38.82% were
multipara with the mean age of 23.65. Among those 85
Table 1: Baseline characteristics
Vaginal delivery,
n=85 (%)
Age groups
<20
20-24
25-29
>30
Mean
Parity
Primipara
Multipara
Episiotomy

2
52
23
4

Cesarean section,
n=85 (%)

(2.35)
(61.17)
(27.05)
(4.70)
23.65

2
52
25
6

52 (61.17)
33 (38.82)

(2.35)
(61.17)
(29.41)
(7.05)
23.91

45 (52.94)
40 (47.058)
55 (64.70)

mothers with vaginal delivery, 55 mothers (64.70%) were
with episiotomy and 30 mothers (35.29%) were without
episiotomy. The mother’s scores on the EPDS 7 days of
postpartum are shown in Table 2.
Comparing EPDS scores 7 days of postpartum, the
PPD was found to be higher among mothers with
LSCS as compared to mothers with vaginal delivery.
The difference is considered to be highly statistically
significant (P < 0.0001) [Table 3]. Among those
18 mothers who underwent LSCS had depression,
9 (10.5%) mothers showed positive depressive
characteristics as they wanted a natural birth and pain
over the suture site being a secondary reason. 5 (5.88%)
mothers showed depressive characteristics because
of pain over suture site, whereas 4 (4.70%) mothers
showed positive characteristics because of pain over
suture site and feeding problem. Of those 7 mothers
with normal vaginal delivery who had depression,
4 (4.70%) mothers showed positive depressive
characteristic because of episiotomy pain and sleep
disturbance [Table 4].

DISCUSSION
The present study shows that mothers with LSCS have
higher depression as compared to vaginal delivery.
Petrosyan et al. studied about the incidence of PPD
between vaginal delivery and LSCS. They screened
335 females and results showed that 21% of the women
who had cesarean sections experienced PPD and 18% of
women who had vaginal deliveries experienced PPD.
Thus, they concluded that there was no significant
difference in the incidence of PPD between two
groups.[11] However, our study showed that there was
difference between the level of depression among
mothers after vaginal delivery and LSCS. Another
study done by Sword et al. in which they investigated
the correlation between the method of delivery and
PPD and concluded that the incidence rate of PPD
was not significantly associated with the method of
delivery.[12] However, our study suggests that the PPD
is associated with the method of delivery where LSCS
females showed to have more depression as compared
to vaginal delivery because of the various reasons told
by the mothers such as they wanted a natural birth,
pain over suture site, feeding problem in mothers

Table 2: Edinburgh Postnatal Depression Scale scores
EPDS score
Vaginal delivery, n (%)
0-9 (not depressed)
78 (91.76)
10-12 (borderline)
‑
13-30 (depressed)
7 (8.23)
EPDS: Edinburgh Postnatal Depression Scale

Mean score
2.94
‑
15

Cesarean section, n (%)
68 (80)
‑
18 (21.17)
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Table 3: Mean score differences of Edinburgh Postnatal
Depression Scale
Mean score difference

Vaginal
delivery
3.94
3.61
0.39

Cesarean
section
7.21
4.64
0.50

Mean
SD
SEM
T
5.0018
Df
84
Standard error of difference
0.654
SD: Standard deviation, SEM: Standard error of mean,
df: Degrees of freedom

Table 4: Various reasons for postpartum depression
Reasons for depression
Percentage
LSCS
Wanted natural birth/pain over suture site
10.5
Pain over suture site
5.88
Pain over suture site/feeding problem
4.70
NVD
Episiotomy pain/sleep disturbance
4.70
LSCS: Lower segment cesarean section, NVD: Normal vaginal
delivery

who underwent LSCS. Furthermore, reasons such as
episiotomy pain and sleep disturbance in mothers who
underwent vaginal delivery lead to PPD. Adams et al.
search for a correlation between the mode of delivery
and maternal distress and how it changes throughout
pregnancy and the postpartum period using Hopkins
Symptom Checklist‑8 (SCL‑8)[13] and they concluded
that the mode of delivery does not correlate with
postpartum distress and they also said that SCL‑8 tool
has not been validated for use in specifically assessing
distress during pregnancy or postpartum period.
However, we used a reliable and validated EPDS to
assess PPD as compared to Hopkins SCL‑8. A study
done by Rauh et al. investigated depression before and
after delivery and how it varies based on the mode
of delivery using EPDS with the help of telephone
interview method and concluded that women who
underwent cesarean section had the highest EPDS
scores and those with spontaneous vaginal delivery
had the lowest EPDS scores. They also said that phone
interview method has potentially decreased the
reliability as compared to the personal interviews.[14]
The present study has used personal interview method
and not telephonic interviewing to assess PPD which
makes it more easier for recording data related to
emotional and psychological aspects. It made the
subjects to clearly express their discomforts/stresses
related to the postpartum period. There is a wide
range of the prevalence of postnatal depression among
women from different countries. A recent review of
143 studies from forty countries demonstrated that the
18

reported prevalence of postnatal depression ranged
from almost 0% to 60%. [2,15] However, of the forty
countries included, Indian data lacked evidence. Hence,
the present study found that PPD in women in Indian
scenario was 21.17% in LSCS and 8.23% in vaginal
delivery. The prevalence was found to be higher in LSCS
as compared to vaginal delivery. Thus, the finding of
this study could contribute to the existing literature and
better understanding of maternal health‑care outcomes.

CONCLUSION
PPD is higher among mothers with LSCS as compared
to mothers with vaginal delivery. This finding suggests
the need for more resources to be directed toward the
research, identification, and treatment of PPD.
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ABSTRACT
Background: Heel pain is one of the most common pain observed in young adults. Heel pain can cause
discomfort in performing day to day activities as there is complete weight bearing on ankle joint. M2T blade
helps in releasing adherent fascia which in turn helps relieving pain.
Materials and Methods: 15 subjects with acute heel pain between the age group of 18 – 40 years were
assessed from KLE University’s Campus, Belagavi, Karnataka. Subjects were assessed and were treated using
M2T blade. Foot Function Index was the outcome measure used for pain assessment and pre and post readings
were recorded.
Result: The present study showed 48.7% (p<0.001) reduction in heel pain intensity according to pre and post
Foot Function Index score.
Conclusion: M2T blade is effective in reducing heel pain and increase functional activity of the foot
immediately after the treatment.
Key Words: M2T Blade, Myofascial release, Instrument Assisted Soft Tissue Mobilization (IASTM), heel pain,
foot function index, Range of Motion (ROM).
INTRODUCTION
Heel pain is a commonly experienced health entity
by general population. Significant discomfort and
a limp can be a problem because of difficulty in
weight bearing in cases of plantar heel pain1.
The soft tissues at the heel functions as a shock
absorber. It consists of subcutaneous structures
which are arranged in a complex whorl. It
contains adipose tissues that are attached with
vertical fibers to the plantar aponeurosis and the
dermis. 110% of body’s weight during and 200%
body’s weight during running is absorbed by heel
rendering it to be a vulnerable structure to
disorganize.1

Largest bone in the foot is Calcaneus and while
walking the heel is the first part to come in contact
with the floor. Flexor digitorum brevis muscle,
plantar fascia and a band of fibrous connective
tissue are the structures when damaged can lead to
heel pain. These structures are located at the sole
of the foot2. Dorsiflexion of the toes applies
traction stress at the origin of the plantar fascia.
Even an over pronation, Limb length discrepancy,
excessive lateral tibia torsion and excess femoral
anti version, Inflammation of the structures
associated
with
the
heel
bone,
Gait
abnormalities,a repetitive micro trauma of plantar
fascia or inflammation of plantar fascia due to
overuse, Biomechanical faults in the foot or and
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deformity associated with the foot such as
abnormal pronation and neural pathology can be
the causes of heel pain1,2,3. The left heel gets
affected first then right heel2.
There are many causative factors of heel pain such
as plantar fasciitis, fat pad atrophy, tarsal tunnel
syndrome, plantar fascia rupture, spinal stenosis,
PIVD etc.1
The presenting symptoms which a patient usually
notices is pain in the heel while taking the first
step in the morning and gradually the pain
decreases as the patient continues walking3.
There are various treatment options available such
as conservative management, surgical intervention
and physiotherapy management.
Instrument Assisted Soft Tissue Mobilization
(IASTM) is a technique in which myofascial
release is given through an instrument. There are
many instruments such as fascial abrasion
technique, foam roller, astym therapy, Graston
technique etc., have been used previously11.M2t
blade is a newer equipment, developed in Canada
by Mr. Adam Bogar which is used to reduce pain
and to increase joint range of motion (Figure 1).
The blade has 8 treatment planes4. 2,3,4 treatment
plane numbers were used in this intervention.

3. Fractures associated with foot.
4. Any neurological conditions.
The study was carried out at KLE University’s
Institute of Physiotherapy Belagavi.
INTERVENTION

Figure:2

Figure:3

Figure:1
MATERIALS AND METHOD
Participants- 15 young adults
Inclusion Criteria
1. Individuals between the age of 18-30 years
2. Heel pain without any pathological
condition or any trauma.
3. Subjects willing to participate.
Exclusion Criteria
1. Hypersensitive skin.
2. Trauma to the ankle joint.

Figure:4

OUTCOME MEASURES
The outcome measure used to evaluate heel pain
was Foot Function Index. The pain was assessed
by asking the subjects to fill the foot function
score between 1-10 where 1 symbolizes no pain
and 10 symbolizes maximum pain5.
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The pain was assessed by using Foot Function
Index before and after treatment.

Figure:Distribution of male and females in the
study

OBJECTIVES
The main objective of this study was to find out
the immediate effect of IASTM using M2T blade
on acute heel pain.

Male
40.00%

RESULT
Table 1: Distribution of male and females in the
study
Gender

No of patients

% of patients

Male
Female
Total

6
9
15

40.00
60.00
100.00

Female
60.00%

Figure 5: Gender wise distribution

Table 2: Summary of age and BMI in the study
Summary

Age in yrs

Weight (Kg)

Height (cm)

BMI

n

15.00

Minimum

20.00

15.00

15.00

15.00

40.00

144.00

16.40

Maximum

26.00

86.00

182.00

30.80

Range

6.00

46.00

38.00

14.40

Mean

22.73

58.93

161.27

22.58

Median

22.00

59.00

162.00

21.80

Mode

22.00

60.00

162.00

17.90

Standard Deviation

1.98

13.74

9.28

4.43

Standard Error

0.51

3.55

2.40

1.14

Table 3: Normality of pretest and posttest foot function index (FFI) scores by Kolmogorov Smirnov test
Time

Z-value

P-value

Pretest

0.4720

0.9790

Posttest

0.7070

0.7000

Table 4: Comparison of pretest and posttest foot function index (FFI) scores by dependent t test
Time

Mean

SD

Pretest

94.47

30.12

Posttest

48.47

19.84

Mean Diff.

SD
Diff.

46.00
(48.7% effective)

26.64

95% CI of the
Difference
Lower
Upper

31.25
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Figure 6: Comparison of pretest and posttest foot function index (FFI)
scores
94.47
100.00
90.00
80.00
Mean value

70.00
48.47

60.00
50.00

30.12

40.00

19.84

30.00
20.00
10.00
0.00
Pretest

Posttest
Mean

SD

140.00

120.00

Mean+/-SD

100.00

94.47

80.00

60.00
48.47
40.00

20.00

0.00
Pretest

Posttest

Figure 7: Comparison of pre and post intervention FFI score
DISSCUSSION
The present intervention done on heel pain
subjects showed positive results in pain reduction
and improved functional activity of ankle joint.
There is one clinical trial done on recreational
shoulder pain subjects with restricted range of
motion and pain to check the immediate effect of
M2T blade to release myofascial tightness. The
study concluded that there was significant
improvement in outcome measures which showed

release of myofascia using M2T blade4. The
outcome measure used for pain was Visual
Analog Scale (VAS). Present study has been done
on immediate effect of M2T on heel pain using
Foot Function Index as outcome measure. Post
intervention results demonstrated statistical and
clinical significance similar to the above
mentioned study. (Table 4, Figure 6)
Two studies have compared IASTM with a
control group, whereas another study has
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compared IASTM to soft tissue massage. Their
results suggested that equal improvement in both
the IASTM and the control/ massage group.
IASTM did not prove to be better than the control
groups in these studies7,8,9,10.
Another study was done to compare IASTM
fascial abrasion technique to foam rolling on hip
and knee Range of Motion(ROM). ROM was
assessed immediately post intervention and 24
hour follow up. The results revealed immediate
increase in joint ROM when compared to the
control group and joint ROM after 24 hours was
preserved11. In the present study, immediate
effects of M2T blade were assessed which showed
immediate improvement in the scores of Foot
Function Index post treatment which proves its
efficacy in the treatment of soft tissue as proved
by the above study.
In myofascial release the stretch is applied over
the tight fascia and is maintained for 90-120
seconds to lengthen the tight fascia5. The same
way stretch can be given to the tight fascia using
the M2T blade till the adhesions are broken and
fascia is released4.In the MFR technique, the
tighten fascia is soften by giving repetitive
stretch5. The same effect is seen in this study
where M2T blade is used on tighten fascia to
soften it by giving repetitive fast strokes over it till
the adhesions are broken and the fascia is release.
In this study the fascia around the ankle was
released and the length of the fascia was restored
resulting in pain reduction. Myofascial release
causes increase fibroblast numbers and causes
controlled micro trauma which increases blood
circulation in that particular area6. Similarly in
this study after giving M2T blade there must have
been increase in blood flow to the area resulting in
immediate myofascial release.
Hence, this study of M2T blade done on heel pain
proves to reduce pain and increase functional
activities of ankle joint.
CONCLUSION
M2T blade is effective in reducing pain
immediately in subjects with acute heel pain.
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ABSTRACT
Background: Inflammation of upper trapezius muscle is known as trapezitis. It leads to myofascial trigger
point and muscle spasm. It causes range of motion restriction of cervical spine, tenderness and neck pain.
Many clinicians have widely used spray and stretch technique in treating myofascial trigger point,
musculoskeletal dysfunction and increases range of motion of various joints in conditions like tendinopathy,
epicondylitis, active and passive hip flexion and concluded to be effective treatment.
Aim: To analyse the immediate of spray and stretch technique on acute trapezitis.
Method and Materials: Primary data collection was done from various institutes in Belagavi using
convenience sampling method, 30 subjects affected with trapezitis, between the age group of 18-30 years
were included using inclusion criteria and subjects were assessed before and after the treatment with
outcome measures that were cervical range of motion and pressure algometer.
Results: The results suggested that cervical range of motion and pressure algometer both were significant.
Conclusion: The present study provided evidence to prove that spray and stretch technique is effective in
terms to increases range of motion and increase pain pressure threshold on acute trapezitis.
Keyword: Trapezitis, myofascial trigger point, Diclofenac spray, pain pressure threshold, upper trapezius
stretch.
Introduction
Trapezius muscle undergoes inflammation that
causes trapezitis with severe neck pain. Trapezitis
pain occurs for when person does neck extension,
it is occurred due to faulty posture during
working, watching time, prolonged use of phone.
The trapezius muscle lies at neck and back area.
This muscle helps in shrugging of shoulder and
during neck movements1.
Prevalence is highest in females with middle age
are affected more than males. The prevalence of
neck pain is varying with mean point prevalence
of 13% and neck pan occurs commonly in upper

trapezius muscle. Muscle spasm occurs immediately after injury, if the injury is not treated it
leads to trigger point2.
Trapezitis condition is subdivided as acute, subacute and chronic based on period of time it
occurs acute occurs for less than one month, subacute condition lasts for 1-3 month and chronic is
present for 3 or more than 3 months3.
Trigger point is focal tenderness present in
palpable taut band, which causes referred pain in
skeletal muscle. The pain pressure threshold is
elicited by using pressure algometer and trigger
point sensitivity is measured 2. It measures the
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minimum applied force on muscle that induces
discomfort or pain. Force of it is measured within
the range from 0 to 10 kg with 0.1 kg resolution.
A hold button is used for force reading. It is
handheld device that has a force gauge fitted with
rubber tip. Pressure algometer is highly reliable
and valid.4. Trigger point increases metabolism
and decreases blood circulation, it is caused due to
repetitive microtrauma or acute trauma5.
To assess the decreased range of motion in
trapezitis, cervical range of motion was evaluated.
Cervical range of motion is joint moves from an
anatomical position to extreme limit of its motion
in a particular direction, in range of motion of
joint. It is measured in degree2. Universal
goniometer is highly reliable and valid when
compared to any other mean to measure active
cervical movement6.
Various manual therapies are used for treatment of
trapezitis with trigger are stretching, ischemic
compression, transverse friction massage,
positional release technique7.
Spray and stretch technique is a non- invasive
technique, first described by Hans Kraus. The
technique decreases the pain sensation, relieves
muscle spasm and referred pain8. Topical
Diclofenac is used to treat pain and inflammation;
it further penetrates inflamed tissue to exert antiinflammatory activity9.
Material and Material
Institutional Review Board Approval
Ethical clearance was obtained from the Institute
of Ethical Board and was conducted in conformity
with ethical and human principles of research.
Participants
30 participants were included in study from
various institutes in Belagavi, for 3 month. The
inclusion criteria were 1. Adults male and female
between the age group of 18-30 years, 2. Subjects
diagnosed with acute trapezitis, 3. Subjects with
trigger point, 4. Participants willing to participate.
The exclusion criteria were 1. Traumatic neck
injury, 2.Cervical spinal cord compression,
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3.cervical radiculopathy, 4.Spondylolisthesis of
cervical spine.
Procedure
Participants with trapezitis were screened for their
eligibility depending on inclusion and exclusion
criteria. Participants were requested to participate
in study after screening was done. They were
explained the procedure and written informed
consent was given. Demographic data including
age, gender, hand dominance, affected side and
occupation was obtained. Then cervical range of
motion and pressure algometer was assessed
before and after the treatment. Spray and stretch
technique was given to the participants.
Results
The present study titled “THE IMMEDIATE
EFFECT OF SPRAY AND STRETCH
TECHNIQUE ON ACUTE TRAPEZITIS’’
included 30 participants, who received spray and
stretch technique. They were examined based on
outcome measures, cervical range of motion and
pressure algometer.
Statistical Analysis
Statistical analysis for the present study was done
manually as well as using statistical package of
social sciences (SPSS) version 21 so as to verify
the results obtained .For this purpose data was
entered into an excel spread sheet, tabulated and
subjected to statistical analysis . Various statistical
measures such as mean, standard deviation, and
test of significance such as paired t –test were
used. Nominal data from patient’s demographic
data i.e. the age with respect to the duration of
symptoms distribution were analyzed using t-test.
Comparison of the pre intervention and post
intervention outcome measures that is cervical
range of motion and pressure algometer within the
group was done by using Paired t-test, was
utilized to measure the difference between two
groups (Intergroup comparison). Probability
values less than 0.05 were considered statistically
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significant and probability values less than 0.001
were considered highly significant.
Total numbers of male participants were 5 while
female participants were 25. The participants in
study who those were less than 20 years of age
were 7 and more than 21 years of age were 23
with mean of age 21.67. The means age of

participants was 21.67 ± 1.84. Table 1 shows
statistically significant all range of motion of
cervical spine with p value less than 0.05 (p =
0.0001). Table 2 show right and left pressure
algometer measurement is statistically significant
with p value less than 0.05 (p = 0.0001; p =
0.0005).

Table 1
CROM
Flexion
Extension
Lt. Lateral Flexion
Rt. Lateral Flexion
Lt. Rotation
Rt. Rotation

Test
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest

Mean ± Std.Dv
54.43 ± 7.51
60.07 ± 9.18
48.20 ± 13.95
61.83 ± 13.00
54.90 ± 15.26
65.20 ± 12.47
50.83 ± 12.45
62.07 ± 11.84
61.43 ± 11.17
71.10 ± 11.80
61.80 ± 14.54
73.77 ± 11.06

Mean Diff. ± SD Diff.

% of change

Paired t

p-value

-5.63 ± 5.27

-10.35

-5.8565

0.0001*

-13.63 ± 10.54

-28.28

-7.0833

0.0001*

-10.30 ± 8.28

-18.76

-6.8133

0.0001*

-11.23 ± 7.99

-22.10

-7.6964

0.0001*

-9.67 ± 7.62

-15.74

-6.9508

0.0001*

-11.97 ± 9.19

-19.36

-7.1296

0.0001*

*p<0.05

Table 2:
Right
Left

Test
Pretest
Posttest
Pretest
Posttest

Mean ± Std.Dv.
2.26 ± 0.91
2.47 ± 0.90
2.19 ± 0.62
2.39 ± 0.66

Mean Diff. ± SD Diff.

% of change

Paired t

p-value

-0.21 ± 0.30

-9.44

-3.9216

0.0005*

-0.20 ± 0.18

-9.10

-5.9601

0.0001*

*p<0.05

Discussion
The present experimental study was aimed to
analyze the immediate effect of spray and stretch
technique on subjects with acute trapezitis. The
outcome measures used in this study were cervical
range of motion and pressure algometer. The
results of study showed that treatment was
effective in increasing pain pressure threshold and
cervical range of motion.
Recent studies established that trapezitis is
condition which is seen in adulthood that occurs
because of neck spasm, that is painful and
discomforting stiffness of neck muscles.
Trapezitis can be of three stages according to the
reference of time that is acute, sub-acute and
chronic. Due to overuse of muscle, stress and
faulty posture during work-time leads to

myofascial pain. The symptoms include muscle
spasm, movements are limited, tenderness,
stiffness and it constitutes large group of muscles
disorder with trigger point3.
In the present study, the age group included was
18-30 years. The mean age of participants in the
study was 21.67. Another, study was done by
siniluck kanchanomai et.al, in which he included
age group between 18- 25 years and concluded
that the prevalence of musculoskeletal symptoms
in neck among the undergraduate’s students was
48- 78% while the neck pain was increased among
undergraduates in second year as compared to first
year due to stress. Now further it can be corelated with study done by cote Pierre et.al, in
which incidence and prevalence of neck pain in
healthy population suggested that neck pain is
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common in person with below 35 years of age.
Thus in the present study, it concluded that
trapezitis is common in age group of 18- 30 years
which can be because of muscle imbalance and
poor posture.
Another literatures, mentioned that females are
more commonly affected with trapezitis than
male. But still the gender distribution for
incidence of trapezitis in male and female is
controversial10. The present study conducted has 5
males and 25 females affected with acute
trapezitis. It is statistically been proved that males
and females are not equally affected with
trapezitis. Some studies are present which also
showed that male and females are equally affected
with trapezitis. Reason behind females more
commonly affected with trapezitis than male can
be due to stress and literatures are present on
females are more stressed11.
In this study, the outcome measure taken was
cervical range of motion using universal
goniometer. Studies have concluded that
restriction of movement is one of the symptoms
that occur due to trapezitis. Even some researchers
have found that trapezitis causes trigger point that
also causes referral pain to neck and head that
further leads to decrease in the neck movements3.
Study done on different measurement instruments
for testing the validity and reliability for active
cervical range of motion i.e., flexion, extension,
rotation, and side bending, they found that
goniometer is great to use for practical purpose.
Study was conducted to show effect of positional
release technique in subjects with sub-acute
trapezitis including outcome measure as visual
analogue scale, cervical range of motion and neck
disability index and showed that there was
increase in all range of motion of cervical spine11.
In the present study, the range of motion of
cervical spine was increased. It can be because of
trigger point pain was decreased and due to
muscle spasm was must have released.
Researchers suggest that pressure algometer can
be used for clinical and research purpose. It
measures pain threshold which is a unique method
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that cannot be obtained from any other method.
Pressure algometer was used in studies to measure
the depth of trigger point during and after the
treatment. Pressure algometer implies pressure
tolerance testing for trigger point. Study was
conducted for reliability and validity of pressure
algometer using force- plate it concluded that the
pressure algometer is highly reliable and valid for
testing for pain threshold4.
Myofascial pain in upper trapezius occurs because
of poor posture, acute trauma, muscle stress and
psychological stress with complaints of neck pain,
headache, muscle stiffness, restricted range of
motion of cervical spine. Trapezitis is a
musculoskeletal condition that causes a
hyperirritable spot within the taut band of skeletal
muscle, trapezitis is further precipitate by modern
computerized world which consists prolonged cell
phone speaking on phones with neck in flexion,
prolonged driving, prolong use of laptop. There
are various manual and mechanical therapies used
for trapezitis and release of myofascial trigger
point.
Studies have founded that transcutaneous
electrical nerve stimulation with stretching and
also using myofascial release technique which is
effective in treating the patient with trapezitis12.
In the presented study, technique used to treat
participants with trapezitis was spray and stretch
technique. There are recent studies were it was
founded that spray and stretch technique does not
show significant increase in pain pressure
threshold after the treatment 13. Archives of
physical medicine and rehabilitation) Studies have
proved that in acute or chronic musculoskeletal
condition topical diclofenac is well tolerated14.As
the muscle spindle is sensitive to stretch reflex,
there when the topical diclofenac is applied it
decreases
synthesis
of
proinflammatory
prostaglandins by inhibiting the COX isoenzyme
and reduces the inflammation this leads to
anesthetic effect on nociceptive afferent fibers15.
During this anesthetic effect the purposeful
lengthening of muscle occurs after the muscle
stretch is applied 16. Thus, to prevent hardening of
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blood arteries and increase blood flow it is
important to stretch muscle17. When muscle is
given stretch the thin filament are pulled away
from thick filament and literatures have found that
titin filament present in myofibrils increases the
tension within the muscle.Studies have showed
effect of stretching for 15-60 seconds with
increase in flexibility of the muscle but further it
was also been concluded that the muscle return to
its pre-stretched position within 10-20 minutes16.
Evidences are based that strongly show that
topical and ibuprofen in the treatment of acute soft
tissue injury18. In the present study we analysed
that the immediate effect of spray and stretch
technique was statistically significant associated
with increased range of motion of cervical spine,
increase in pain pressure threshold.
Conclusion
The present study provided evidence to prove that
spray and stretch technique is effective in terms to
increases range of motion and increase pain
pressure threshold on acute trapezitis.
Future Scope of the Study
A prospective study with regular follow-up can be
taken up to evaluate the long term effects of the
specified study.
Study can be done taking large sample size with
different age group.
Study can be conducted in a different
geographical area.
Study can be compare with other technique.
Conflicts of Interest: None
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Background: in the past decade there has been a rapid increase in the
use of mobile devices, particularly smartphones for communication,
gaming and internet browsing. The continued decrease in the price off
these devices, suggest that the use of smartphones will also increase
two-fold. Meanwhile, with the smartphone ownership rates
skyrocketing and with rapid development of telecom technologies,
mobile phones are becoming much smarter both in size and function in
recent years.
Objective: the purpose of the study was to determine the influence of
smartphone addiction on grip and pinch strength in collegiate
population.
Methodology: 100 collegiate students (both males and females) were
randomly included in the study. Demographic data (name, age, gender)
was noted. Smartphone addiction and hand function was assessed by
smartphone addiction scale and duruoz hand index respectively. Grip
and pinch strength was assessed using a dynamometer and pinch gauge
respectively.
Result: there was a significant correlation ship between low and high
smart phone users with the duration and time (0.0001). There was
significance with addiction and pain on activity. Also a positive
correlation was seen between right and left chuck pinch (0.0163) and
(0.0288) respectively, tip pinch of the left (0.0398). There was
significant correlation between sas scores and right and left grip
strength (0.003) and (0.0032)
Conclusion: smartphone addiction is related to grip and pinch strength
where high smartphone users shower higher grip strength. . Grip and
pinch strength was also influenced by duration and time of smartphone
usage. Also tip and chuck pinch grip showed to be significant.
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Introduction:In the past decade there has been a rapid increase in the use of mobile devices, particularly smart phones, for
communication, gaming and internet browsing. The continued decrease in the price of these devices, suggests that
the use of smart phones will also increase two-folds.1 with each new generation of the mobile phone being
manufactured, there are more built-in features and functions which lead to an increased exposure and use of the
small built-in keypads. In younger persons, these exposures may be of great importance due to their developing
musculoskeletal structure, their growing tendency to use their mobile phones for short message service (sms)
messaging and gaming, has resulted in their likelihood of getting more exposure to new technologies. 2
The global rapid adoption of text messaging has raised concerns that high volumes of these activities could lead to
musculoskeletal disorders (msds).3 there are growing number of case studies that have identified that, first
carpometacarpal (cmc) arthritis, tendonitis and tenosynovitis has been developing among individuals sending a high
volume of text message.
Given the nature of smart phones, users often hold the device with a single hand, which forces only the thumb to use
the keys.4 in addition, it has been reported that university students spend an average of >3.5 hours/day texting,
emailing, scheduling and internet browsing on their mobile phones and are frequently said to have pain at the base
of the thumb.5 single hand-held smart phones, compels individuals to engage in repetitive flexion/extension of the
wrist.6,7 these repetitive wrist movements are involved in the etiopathogenesis of carpal tunnel syndrome (cts).8,9
the human hand has unique features and functions like any other organ of the body in everyday life, and the
functional impairment of the hand can affect everyday life and ultimately the quality of life. 10
Hand grip and pinch grip is an important and basic function of the hand. Object manipulation with a stable handgrip
is one of the most frequent movements performed in activities of daily living and occupational fields. A reduction in
grip strength and control ability can be attributed to physical and psychosocial factors.11
Therefore, the objectives of this study were three-fold. First, since there is paucity in the literature regarding the
relationship between smart phone addiction and its effects on the musculoskeletal system there is a need to
investigate the relationship between variables of time and duration of smart phone use and grip strength. Second,
the relationship obtained will be helpful in determining the correlations between smart phone addiction, duration and
time of use, grip and pinch strength respectively. Third, to gain knowledge about the level of smart phone addiction
in collegiate population.
Materials and methods used:Materials used:1. Data collection sheet
2. Informed consent form
3. Pen
Tools/instruments:1. Hand dynamometer
2. Pinch gauge
3. Table
4. Stool
5. Visual analogue scale (vas)
6. Smartphone addiction scale-shorter version (sas-sv)
7. Duru ̈z hand index (dhi)

Methodology:A observational study was conducted on 100 students from constituent units of kle university-belagavi. The
students were screened on 15th october 2016 between 2:00 pm to 5:00 pm for a duration of 1 week. The inclusion
criteria was both males and females between the age group of 18 to 24 years, using a smartphone, symptomatic and
asymptomatic collegiate students were considered in the study. Exclusion criteria ecluded individuals diagnosed
with neuropathy, such as carpal tunnel syndrome, radiculopathy, previous contracture, tendon lesion, or lateral or
medial epicondylitis in the upper extremities, fractures of the forearm, wrist affecting wrist and arm function and
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tendon pathologies. Outcome measures used were, smartphone addiction scale-shorter version(sas-sv) to assess level
of sddiction, english version of duruoz hand index (dhi) to know the level of hand function and verbal analogue
scale (vas) to estimate the intensity of pain.
A written informed consent was taken from the subjects included in the study. For each subject baseline assessment
was obtained before the test and brief demonstration about the test was explained and shown to the subjects. All the
subjects were instructed to discontinue if they had any form of discomfort during the study period.

Ethical clearance obtained from Institutional Ethical
Committee.

100 collegiate students randomly selected from 1824 age group according to the inclusion criteria.

Both males and females were included

Demographic profile obtained- name, age, gender.

Smartphone addiction assessed by SAS-sv

Muscle strength assessed by HHD of right and left
grip strength.
Also pinch strength assessed using pinch gauge

Hand function assessed by DHI (English version)

Best out of three trials considered.
Statistical analysis:- statistical package of social sciences (spss) version 21 was used for statistical analysis.
Probability values of less than 0.05 were considered statistically significant

Results:There were no significant differences in terms of age, gender, or dominant hand between the two groups. The vas
pain in movement was found to be significantly higher with increased time spent using smart phone. All smart
phone users held them in their dominant hands when using the device. Of the 100 subjects, none of the participants
had tendinosis or tendinitis of the fpl or a joint disorder of the thumb.
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The sas-sv scores correlated moderately with the vas pain in movement. The sas-sv scores also correlated positively
with dhi scores. Sas-sv scores correlated positively with pinch strength, but the correlations were weak. The
duration and time of smart phone use was found to be correlated moderately with grip strength. Pinch strength
correlated strongly with grip strength (p<0.001). Dhi scores were found to be correlated moderately with vas pain in
movement (p<0.001).
Duration and time of smartphone use:A] a significant correlation was noted between time of smart phone use among low and high smart phone
users (table 1).

Figure:Comparison of low and high Smartphone users with
respect to duration and time
Mean value
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B] a significant statistical relationship was also noted between sas-sv scores of smart phone users and the
demographic and clinical features of the study participants. (table 2).
Variables
Duration of smartphone use
Time of smartphone use
Vas active
Vas rest
Dhi
Right grip strength
Left grip strength
Pinch grip tip right
Pinch grip chk right
Pinch grip lateral right
Pinch grip tip left
Pinch grip chk left
Pinch grip lateral left
*p<0.05

Correlations between sas scores of smartphone users with
R-value
T-value
P-value
0.2150
2.1791
0.0317*
0.5347
6.2644
0.0001*
0.3859
4.1414
0.0001*
0.1839
1.8525
0.0670
0.2978
3.0881
0.0026*
0.3508
3.7088
0.0003*
0.2920
3.0221
0.0032*
-0.2136
-2.1648
0.0328*
-0.2644
-2.7137
0.0079*
-0.1135
-1.1305
0.2610
-0.2262
-2.2987
0.0236*
-0.2521
-2.5793
0.0114*
-0.1432
-1.4323
0.1553

Discussion:As the results show, collegiate students both high and low smart phone users spent significant time with their smart
phones. The data also suggests that frequent smart phone users may be more prone to experience pain the hand. 12 in
addition, the grip strength and pinch strength was found to be positively correlated.
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Consequently we may assume that, when the usage level of smart phones increased the vas of pain in the hand
increased and the hand function decreased. However, grip and pinch strengths showed significant changes. Overall,
the addiction severity also seemed to have a positive correlation between duration and time of smart phone use, grip
and pinch strength respectively.
The use of smart phones and mobile devices has become widespread, particularly among youth, the possible impacts
on hand function and structures have not been clarified. One recent study demonstrated smartphone overuse enlarges
the median nerve, causes pain in the thumb, and decreases pinch strength and hand functions. 13
Consistent with this result, we found that with increase in the time of using the smart phone the pain increased but
however they seemed to have better grip strength and significant tip and chuck pinch grips respectively. Moreover,
the participants in our study represent a relatively more homogeneous subject group than in the esra erkol inal et.
Al.’s study,14 because the participants in our study were all university students who have a habit of single-hand-held
smart phone use. We also defined the smart phone use level according to a newly developed and more recently
validated scale, the sas-sv (smart phone addiction scale – shorter version), rather than self-reported information from
participants, as was done in the study cited above. 15
The sas-sv led us to evaluate all kinds of smart phone use, such as texting, internet browsing, emailing, etc.
Nevertheless, previous studies have demonstrated that pinch and tendon forces alter the trajectory of the tendons and
add pressure to the carpal tunnel, which may also be an underlying mechanism for the enlarged median nerves. The
participants in this study did not have any symptoms of cts. Smartphone users typically adapt their thumb and hand
postures to the constraints of the phone design layout that may impact their performance in addition, extensive
flexion/extension of the thumb and wrist occurs when an individual uses a smart phone, and placing thumbs and
wrists in these static postures will likely lead to increased load on these joints and associated muscles and tendons.
On the other hand, tendon injuries may be secondary to acute trauma (e.g., tendinitis)
Or repetitive loading (e.g., overuse injury). Occupational overuse has also been reported. Intensive work with the
hand and thumb may result in pain. Activity pain was also found to be higher on the frequent texting side of mobile
phone users. Similarly, we found vas pain in movement and rest to correlate with duration of smartphone use, as
measured by the sas-sv. Vas pain in movement was also found to be significantly higher in the high smartphone-user
group than in the low smartphone- user group. Vas pain in movement was higher in the non-users than in the low
smartphone users, but the difference was not significant. The higher vas pain scores for movement in the Non-users
may be due to other habits in which hands are used frequently, such as hobbies. Overall, pain in movement among
smartphone users seemed to increase with greater use of the device. However, we found no tendon or joint
pathologiesTo explain these relationships in the groups, unlike findings from another recent study.16 the underlying
Pathogenetic mechanisms of increased pain in high smartphone users are not clear. In addition, we found increased
pinch strength and grip strength increased with the duration and time of smartphone use, and this may have been
due to enlargement of tendons such as The fpl tendon as suggested in another study.

Conclusion:In this study we have demonstrated That increased time spent on smart phones are linked to higher addiction levels
rather than duration of smart phone use. The data suggest that smart phone overuse/addiction may lead prone
individuals to develop various musculoskeletal problems. However, the exact clinical relevance remains to be
explored. Moreover, frequent use of smartphones may affect hand function possibly resulting in pain in the thumb.
Individuals should be aware of the dangers that may arise from overuse/addiction of smartphones. Since this study
also showed significance in grip and pinch strength with regards to smartphone use, one can make use smartphone in
cases of early rehabilitation in cases of forearm, wrist and hand fractures.

Limitations:Since all were volunteers, there is a chance that some who thought they might do well would be more likely to
participate than any who thought they might do poorly. This could cause a biased sample in favour of higher hand
strength scores.
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While testing tip pinch for this study, some subjects with long fingernails had difficulty assuming the recommended
positioning, while others had difficulty maintaining the position as they were pinching (index finger or thumb would
hyperextend and/or slip off the meter).
The estimated cumulative time of exposure was calculated according to each user’s report.
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ABSTRACT
Most of the athletes have hamstring muscle tightness and this goes unnoticed for a prolonged
period of time. Muscular flexibility is an important aspect of normal human function. Limited
flexibility has been led to the numerous musculoskeletal overuse injuries and ultimately
affected persons level of performance. The purpose of this study was to compare the effects
of Myofascial release with foam roller, Mulligans Bent leg raise technique and
Proprioceptive neuromuscular facilitation stretching technique on hamstring flexibility in
athletes. 63 healthy subjects (21 in each group) were recruited in the study by simple
randomization method. Group A subjects received Myofascial release using foam roller
technique , Group B subjects were given Bent leg raise technique and subjects in Group C
were given. Proprioceptive neuromuscular facilitation technique for hamstring tightness. The
intervention was given on alternate days, four sessions for one week. Popliteal angle and Sit
and reach tests for range and flexibility of the hamstrings were measured pre and post
intervention. Statistical analysis was done using paired t-test to compare between the group
and within the groups and level of significance was set up at <0.005. Four sessions given on
alternate days for one week proved to be effective in improving the popliteal angle and sit
and reach test values in all the three groups. Mulligans Bent Leg Raise technique and
Proprioceptive neuromuscular facilitation technique was effective in increasing the flexibility
of hamstrings than myofascial release using foam roller technique.
Keywords: Hamstring tightness, Foam roller, Bent leg raise technique, Proprioceptive
neuromuscular facilitation, Popliteal angle and sit and reach test
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INTRODUCTION
The Hamstrings are the group of muscles which comprises of biceps femoris, semitendinosis,
and semimembranosus muscles. These muscles are primarily composed of type I1 muscle
fibers[1].
Flexibility is defined as the ability of a muscle to lengthen, allowing one joint or more to
move through a range of motion (ROM), and is an essential component of normal
biomechanical functioning. If the resting length of a muscle is altered, the capacity of a
muscle to develop maximum tension is also affected [2,3].
Decreased hamstring flexibility is considered to be one of the predisposing factors for
hamstring strains and hamstring stretches are routinely used as part of a pre-exercise routine,
usually after an aerobic warm-up.[4]
Stretching before participation in athletic activities is a standard practice for all levels of
sports, competitive or recreational. Athletes, coaches, trainers, physiotherapists, and
physicians recommend stretching in an effort to both prevent injury and enhance
performance.[5]
Self myofascial release (SMR) using a foam roller is a relatively simple technique can be
easily applied to release tension in muscles, tendons, fascia and/or soft tissues. Therefore, this
technique has become popular among athletes[6].
Existing evidence suggests that these tools can enhance joint range of motion (ROM) and
the recovery process by decreasing the effects of acute muscle soreness, delayed onset muscle
soreness (DOMS) and post exercise muscle performance. Commercial foam rollers are
typically available in two sizes: standard (6 inch x 36 inch) and half size (6inch x 18 inches).
With foam rolling, the client uses their bodyweight to apply pressure to the soft tissues during
the rolling motion.[7]
BLR is a Mulligan’s stretching technique , a recent advancement in the management of the
hamstring tightness. It is a painless and beneficial technique, which is indicated for hamstring
tightness with limitation of straight leg raise (SLR) [8]
In the PNF technique, the subject performed a hold contraction for 10 seconds and relaxed ,
allowing the knee to bend. Finally, the leg was straightened and the technique was finished
.[9]
Regular stretching is required to maintain normal muscle length to prevent muscle stiffness,
lower the risk of musculoskeletal injuries and enhance physical performance. One needs to
know the most effective and efficient technique to achieve hamstring flexibility as
maintaining flexibility is necessary for general and athletic population as well as for health
care professionals[10].
www.ajmhr.com
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MATERIALS AND METHOD
The approval of the study was obtained from the Institutional Ethical Committee. The study
was conducted in Belagavi city where both male and female athletes aged between 18 to 25
years with hamstring tightness were included. The exclusion criteria comprised of any
injuries such as low back pain, hamstring and quadriceps strain or any recent lower limb
injury. Total 63 subjects were recruited in the study .All the subjects were explained about
the study and a written informed consent was obtained. Subjects were randomly divided into
Group ( myofascial release using foam roller) Group B (Mulligan’s Bent leg raise technique)
and Group C ( Proprioceptive neuromuscular facilitation technique). The intervention was
given on alternate days, four sessions for one week.
Intervention
Group A (MYOFASCIAL RELEASE USING FOAM ROLLER):
In this technique, foam roller was placed between ischial tuberosity and a hard surface (i.e
floor) with the subjects legs maintained in extended position and ankle relaxed. Subject were
asked to support their body weight with their arm extended and were allowed to put maximal
pressure on the foam roller. Subject were asked to actively move the foam roller to and fro
from the posterior aspect of the hip to the posterior aspect of the knee at a rate of 5-8 secs and
it was monitored by the therapist using a stopwatch. This protocol included three 1 minute
repetitions with a 30 seconds break between repetitions .
GROUP B (MULLIGANS BENT LEG RAISE TECHNIQUE):The subject was in supine lying position and the therapist stands laterally to the affected side
with the subjects hip and knee 90º flexed and positioned over the therapists shoulder ( i.e the
popliteal fossa resting on the shoulder). A longitudinal traction along the long axis of femur
was applied and the subject was asked to push the therapist’s shoulder with his/ her leg
followed by voluntary relaxation. At this point of relaxation, the therapist pushed the knee up
as far as possible in a pain free range. The stretch was sustained for 5-10 seconds and then
relaxed.
Group C (PROPRIOCEPTIVE NEUROMUSCULAR FACILITATION):The subject was in supine lying position and performed bilateral self–stretching of the
hamstrings .The technique consisted of an active SLR with dorsi -flexion of ankle and toes.
The subject was asked to raise his/her leg by turning the heel towards the opposite shoulder,
while clasping the hand around the back of the thigh. Subject was instructed to hold the
contraction for 10 seconds and then relax for 10 seconds, allowing the knee to bend.
OUTCOME MEASURES
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popliteal angle and sit and reach test was checked pre and post the interventions on the first
day and the 4th day .
Popliteal angle measurement (active knee extension)
Subject was in supine position on the plinth, and the lower extremity not being tested was
stabilized across the thigh and over the anterior superior iliac spines. Subject was instructed
to flex his/her hip to 90 degrees (the angle is confirmed with goniometer) and to grasp behind
the knee with both the hands to stabilize the hip at 90 degree of flexion and to actively extend
each knee in turn as far as possible. Fulcrum of the goniometer was placed over the lateral
condyle of the knee joint and popliteal angle was measured.
Sit and reach test
This test involved sitting on the floor with legs stretched out straight ahead. Subject was
instructed to remove his/her shoes and to place the sole of the feet against the wooden box.
Both knees were locked and pressed flat to the floor. With the palm facing downward, and
the hands on top of each other, the subject was instructed to reach forward along the
measuring line as far as possible. Subject was ensured to keep the hands at the same level, not
one reaching further forward than the other. After some practice, the position was held for at
least one-two seconds and the distance was recorded.

RESULTS AND DISCUSSION
Table 1: Distribution of age, gender and BMI in Group A, B and C.
Variable
Gender

Group A
M-11
F-10
Mean age(in yrs)
19.24±1.26
2
Mean BMI(kg/m ) 24.97±2.60

Group B
M-14
F-07
21.86±2.08
21.79±2.67

Group C
M-15
F-06
21.24±1.95
23.67±2.83

Out of sixty three participants in each group there were 23 female subjects and 40 male
subjects. The mean age of the subjects in Group A was 19.24±1.26, Group B was 21.86±2.08
and in Group C it was 21.24±1.95.The mean BMI(kg/m2) in Group A , Group B and Group C
was 24.97±2.60 , ,21.79±2.67 and 23.67±2.83 respectively(Table.1).
Table 2: Comparison of Group A, Group B and Group C with respect to popliteal angle
and sit and reach test using paired t-test.
Measures

Groups Pre intervention
(baseline)
Rt. Popliteal angle A
35.67± 6.30
B
36.29±6.34
C
35.62±7.87
Lt. Popliteal angle A
35.19±6.04
B
37.76±6.60
C
35.29±9.91
www.ajmhr.com

Post intervention
(4th day)
54.43± 6.10
58.00±6.24
46.05±11.07
56.52±6.42
59.86±6.49
48.00±10.96

p-value
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
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17.05±3.68
16.43±4.79
17.14±3.86

7.14±3.51
6.76±3.81
10.19±3.49
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<0.0001
<0.0001
<0.0001

*p<0.05
As shown in table 2, there was a significant difference within the groups in terms of popliteal
angle and sit and reach test with p <0.0001.
Inter- group difference:When Group A was compared to Group B, there was no significant difference found in the
right and left popliteal angle , sit and reach test values .
When comparing Group A with Group C, there was a significant difference found in the right
and left popliteal angle , sit and reach test values.
When comparing Group B with Group C, there was a significant difference found in the
right and left popliteal angle , sit and reach test values.

DISCUSSION:
The purpose of the present study was to compare the effects of Myofascial release with foam
roller, Bent leg raise technique and Proprioceptive neuromuscular facilitation stretching on
hamstring flexibilty in athletes. An alternate day intervention was done for four days (four
sessions) to see which technique is more effective in increasing the flexibility of hamstring
muscle in terms of Popliteal Angle and Sit and Reach Test.
Our study showed significant improvements in hamstring flexibility using Mulligans bent leg
raise technique and proprioceptive neuromuscular facilitation technique.
Self-myofascial Release (SMR) is one of the kind of massage used by the therapist along
with functional movement and sports professionals. Foam rolling is said to cause an effect on
the soft tissues by improving the

joint range of motion and enhancing the muscular

performance[11].
The results obtained from the present study is consistent with the study conducted by Andrew
et al. on 40 subjects to note the effects of foam rolling and static stretching on passive hip
flexion range of motion and it was proved that use of a foam roller in combination with static
stretching protocol is useful in improving range of motion[12].
A study conducted by Toby Hall et al using Bent leg raise technique concluded that there was
increase in SLR after the intervention in both patients with low back pain and in healthy
subjects. The author proposed that the increase in SLR range of motion was mainly due to the
increase in pain free stretch tolerance of the posterior hip joint structure[13].Similarly our
study showed significant improvement in the hip flexion after a one week Mulligan BLR
technique.
www.ajmhr.com

5

Motimath et al.,

Asian J Med Health Res. 2017; 2(8)

ISSN: 2455-8664

During hold-relax technique there is recruitment of the golgi tendon organ receptors within
the hamstring -muscle tendon unit. The result our study was consistent with the study
conducted by Scott et al. on 30 male subjects with limited hamstring flexibility where all
subjects performed 6 warm-up active knee extension ,experimental group received 5
modified hold-relax stretches and control group rested quietly supine on a table for 5 minutes,
proved that sequence of 5 modified hold-relax stretches produced significant increase in
hamstring flexibility that lasted for 6 minutes after the stretching protocol ended [14].
As per our knowledge, this is the first study which compared the effect of myofascial release
using foam roller , Mulligans bent leg raise technique and proprioceptive neuromuscular
facilitation technique on hamstring tightness in athletes with alternate four session
intervention.

CONCLUSION:
It was concluded that 4 sessions given on alternate days for one week proved to be effective
in improving popliteal angle, sit and reach test values in all the three groups. Mulligans Bent
Leg Raise technique and proprioceptive neuromuscular facilitation technique was effective in
increasing the flexibility of hamstrings than myofascial release using foam roller technique.
Since this study has given a better result in athletes it can be recommended for the use of the
patients with hamstring tightness.
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Abstract
Background and Objective: Balance is a major concern in Geriatric population which makes the vulnerable
to falls and secondary complications of falls leading to high rates of morbidity and mortality.(1,2) Hence, this
present study is planned to see the immediate effects of Tendo – Achilles stretch on Balance using Timed Up
and Go test (TUG) in Geriatric population.
Subjects: The participants were 60 years and above (14 female and 8 male, who are rescinding at Shantai
Vrudhashram, Home for the Aged. Their mean age was 74.33 (SD= 10.67).
Material And Method: There were 30 participants aged 60 and above were recruited in the study based on the
inclusion and exclusion criteria, the participants were asked to perform the TUG test and timing was noted
down, after which it was followed by two sets of 30 seconds of Tendo – Achilles stretching and the subject was
then asked to perform TUG again, and timing was noted.
Results: The TUG had improved in twenty eight out of thirty subjects with mean score point of 16.63 pretest
(SD = 6.35) and posttest mean= 15.21 (SD = 6.04) (P= 0.0001*) and between 60 – 75 years pretest mean =
15.24 (SD = 2.71) and posttest mean= 14.14 (SD = 2.37) (P= 0.0055*) and ≥76 years pretest mean = 18.22
(SD= 8.37) and posttest mean = 16.43 (SD=8.49) (P= 0.0001*).
Conclusion: The result of the study indicates that the stretching as an intervention is effective in improving
balance of the target population.
Keyword: Tendo – Achilles stretching, Timed Up and Go Test, Geriatric.
INTRODUCTION
Balance, also known as postural stability can be
defined as a term used to describe the dynamic
process by which the body’s position is
maintained in equilibrium [at rest (static) or steady
state motion (dynamic)]. [2] Balance is formed by a
complex interaction between three various

systems (1) the sensory/perceptual system: body
position and motion detection, (2) the motor
system: - organization and execution of motor
synergies, and (3) the higher-level CNS processes:
integration and activation plans, hence when one
examines balance these areas must be focused
upon. [3] As age advances people experience
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changes in their entire body, from the CNS level
up till their organ level, hence it has been found
that due to aging processes balance often is
impaired among geriatric population which
happens to be one of the major concerns that
makes them prone to falls and secondary
complications of falls which can lead to high rates
of morbidity and mortality,(1,2) also leads to
dramatic consequences, such as dependency in
activities of daily living (ADL), admission to
nursing homes and fractures. Most of these factors
are said to occur due to complex interactions
between multiple risk factors which include
muscle weakness, gait deficit, age over 80 years,
visual deficits, cognitive impairments, history of
falls, etc. Hence, training of the static and
dynamic control is known to be of great
importance in rehabilitation of geriatric
population, as aging has effects on the three
stages of information processing. (4, 5)According to
a study it was stated the lower limb muscles may
play a key role in standing(6,7,8,9) as part of the
musculoskeletal system, with the calf muscle
contractions responsible for controlling the
postural sway.[10]
Calf muscle is said to be made up of the
Gastrocnemius Lateral (GL) and Medial (GM)
Heads, and the Soleus muscle, which originate
from the medial and lateral condyle of the femur,
soleal line, posterior shaft of tibia and back of
head and shaft of fibula. The tendon of GM and
GL fuse with Soleus tendon to for Tendo –
Achilles tendon also known as tendocalcaneus
which inserts into the middle one- third of the
posterior surface of the calcaneum. [11]. The
increase in age of the tendon behavior during
postural tasks can affect the rate of contraction
forces transmitting to the skeleton which
influences the probability to make postural
adjustments and maintain balance effectively. Calf
tendon mechanical properties are a must in the
anterior posterior sway in ankle movement that is
responsible for balance as a feedback loop system
in which the timing response to disturbance in
balance is critical, as in such times even small
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delays can have negative effect on postural
balance. Since postural stability declines in old
age, there is deterioration of the ankle plantar
flexors strength muscle activation capacity (AC)
and tendon mechanical properties which can be
associated with a problem in postural tasks that
are challenging. [12] Stretching helps to lengthen
not only the muscle but also the mind and spirit
also helps to wake up the muscle and help to get
ready for full movement. An ideal stretching
session should consist of 30 seconds stretching of
2 sets with a 5 second break between each stretch
which allows a consistent smooth flowing
routine.[13] It has been seen that when a muscle is
being stretched changes take place at myotendinous junction (MTJ) of the muscle.[14] leading to
increase of the muscles flexibility..
The Timed Up and Go Test is a test used to check
balance and commonly used to examine functional
mobility in community- dwelling and older adults.
This test requires the subjects to stand up, walk
3m (10 feet), turn, walk back, and sit down. Time
taken to complete the test strongly correlates to
the level of functional mobility. Older adults who
are unable to complete the task in less than 20
seconds have been shown to be independent in
transfer tasks involved in activities of daily living.
Older adults requiring 30 seconds or longer
completing the task tends to be more dependent in
activities of daily living, require assistive devices
for ambulation. Functional mobility is a term used
to reflect balance and gait manoeuvres used in
everyday life (walking, turning, standing up from
a chair). [15] Intratester and intertesterreliability
have been reported as high in geriatric
populations. (N=10-30) (ICC= .99,[16]
ICC[3,1]=.92-.96,[17] ICC=[3,3] = .98.[15] The test
ret set reliability of measurements obtained from
group of adults without cognitive impairments
(n=844, age range of total sample [N=2,305]=69104 years) was moderate(ICC [model not stated]=
.56).[18] Hence, the present study is being carried
out to check the effectiveness of Tendo – Achilles
stretching as an intervention to improve balance in
geriatric population.
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MATERIALS AND METHOD
Institution Review Board Approval: The study
was approved by the institutional review board
and was conducted under the guidelines and rules
and regulations of the ethical and human
principles of research.
Participants: A total of 30 subjects were
recruited from the old age home at Shantai
Vrudhashram on the basis of the inclusion criteria
1. Age above 60 years, 2. Both male and female
participants, 3.Subjects willing to participate in
the study. Exclusion criteria were any recent lower
extremity injuries in the last 6 months,
neurological
disorders:
stroke,
dementia,
Alzheimer’s, Parkinson’s, etc., uncooperative
patients, arterial or venous diseases of the lower
limb: varicose veins, Deep Vein Thrombosis, etc.
The subjects agreed to sign the informed consent
form and a brief demographic data was recorded
that included their age, height, weight and BMI.
PROCEDURE: The participant was recruited. The
study was carried out at Shantai Vrudhashram Old
Age Home at Jamboti Road, Bamanwadi. A brief
history was taken from the patients about
neurological, haematological, musculoskeletal as
per to the inclusion criteria.
The study protocol was explained and a written
informed consent was obtained from all the

subjects. All subjects were the screened on the
basis of the inclusion and exclusion criteria prior
to their enrolment into the study. Subjects were
then selected and a brief demographic data was
noted, which included the age height weight and
BMI. Height and weight were measure without
shoes using a weighing machine and a metal tape
respectively.
The subjects were first given a demo of the Timed
Up and Go Test so that the procedure was
properly understood by the subjects, after that the
subjects were asked to perform the test and the
time was noted down, after which two sets of
Tendo – Achilles stretch was given for a duration
of 30 seconds each stretch using a stop watch with
5 seconds rest between each stretch and later the
subject were asked to perform the test again and
the time was noted.
RESULTS
This study was done to see the immediate effects
of Tendo – Achilles stretch on balance in the
geriatric population. Out of a total of 30
participant, with a mean age=74.33. The gender
distribution was a total of 14 females and 8 males’
subjects.

Table 1: Distribution of geriatric population by age and sex
Age groups
Male
%
60-75yrs
2
12.50
>=76yrs
6
42.86
Chi-square= 3.5129 P = 0.0612
Total
8
26.67
Mean age
76.38
SD age
12.15

Female
14
8
22

%
87.50
57.14
73.33
73.59
10.28

Total
16
14
30

%
53.33
46.67

100.00
74.33
10.67

Table 2: Comparison of age groups with respect to pre and post Tendo - Achilles stretch scores by t test
Variable
Pretest

Post test

Changes

Age groups
60-75yrs
>=76yrs
Total
60-75yrs
>=76yrs
Total
60-75yrs
>=76yrs
Total

Mean

SD

t-value

P-value

15.24
18.22
16.63
14.14
16.43
15.21
1.37
1.82
1.58

2.71
8.73
6.35
2.37
8.49
6.04
1.07
1.05
1.07

-1.2986

0.2047

-1.0329

0.3105

-1.1806

0.2477
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Figure 1: Comparison of age groups with respect to pre and post Tendo Achilles stretch scores
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DISCUSSION
The purpose of this study was to evaluate the
immediate effects of Tendo – Achilles stretch on
balance in geriatric population. The results
showed that there was improvement in balance of
the subjects after the Tendo – Achilles stretch on
geriatric population. The participants in the study
included more female then males which included
14 female and 8 males.
In a study it was said that as age advance the body
undergoes various changes from which balance
has been often said to be impaired among geriatric
population which happens to be one of the major
concerns that makes them prone to falls and
secondary complications of falls which can lead to
high rates of morbidity and mortality.(1,2)
Impairment in balance can be caused due to injury
and diseases that can affect the three stages of
information processing which include (1) sensory
system, (2) motor system and (3) higher – level
CNS processors.[2] Another study conducted by
Patricia A. Hagemen et al to identify age related
changes in the postural control system in order to
understand the risks for falls in older adults and
also to determine whether age and gender played a

>=76yrs

significant role. This study suggested that gender
was not significant in any of the outcome
measures, however age was significant in all of
the outcome measures, where older adults
demonstrated larger areas of sway regardless of
condition (eyes open, eyes closed off and with
visual feedback) also, older adults had longer
movement times, longer path lengths, and shorter
distances of functional reach when compared with
younger adults. [19] In this study it was proved that
stretching of the Tendo – Achilles helped to
improve balance in the. A study by Gladys L.
Onambeleet. al. on calf muscle tendon properties
and postural balance in old age was conducted to
evaluate whether aging deteriorates the muscle
tendon characteristics which in turn could be
associated with variance in postural balance
performance especially in more demanding
postural tasks. Through this study it was evident
that postural stability declined in old age related to
deterioration in ankle plantar flexor strength,
muscle activation and tendon mechanical
properties. However, these deteriorations were
associated with postural tasks that were more
challenging. Present finding in this study showed
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that by stretching the Tendo- Achilles there was
improvement of balance in the target population.
[12]

In addition another important finding of this study
showed that there was increased speed in
completion of the TUG test post Tendo – Achilles
stretching. According to various studies it was
proven that using TUG as an outcome measure is
shown to be a sensitive and specific indictor for
identifying community - dwelling adults who are
at risk of falls.[15]
LIMITATION
In the present study we used TUG as the test for
balance; hence there could be a subjective error
during the data collection. Instead better
equipment like the force plate of the balance
master could have been used to check balance
improvement.
FUTURE SCOPE
In the present study both male and female subjects
were taken, in future this study can be performed
using homogenous groups. Also TUG test was
used to check balance; in future the balance
master can be used as this can avoid subjective
errors. Also this study can be performed on older
individuals having neurological deficits like
Parkinson, etc., since in this study healthy subjects
were taken.
CONCLUSION
Results of the study concluded that the stretching
as an intervention was effective in improving the
balance of the target population.
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Abstract
Background: The biomechanical analysis of squatting in individuals from the kinematic prospective would
reveal numerous errors in the performance of these movements. These errors essentially arise when the
functional integrity of human body is hampered. Individual in the middle aged population are more
susceptible to injuries due to incorrect biomechanics during this movements.
Objective: To screen the ability to squat in the middle aged population.
Methods: The observational study included open ended participation between the age of 35-50 years to
screen the squatting ability in general population. The outcome measure was squatting assessment and
strength of hamstrings and quadriceps muscle by hand held dynamometer.
Result: Significant difference found in deep squat performance and biomechanical movement errors
[p<0.05] .Also significant difference found between right and left hamstring and quadriceps with normal
and inaccurate squat [p<0.05].
Conclusion: Ability to squat in middle age population is hampered.
Keywords: Squatting, hand-held dynamometer, muscle strength.
Introduction
Squatting is a posture where the weight of the
body is on the feet (as with standing) but the
knees and hip are bent. Squatting may be either
full squat, deep squat or partial, half, semi,
parallel, shallow, intermediate, incomplete or
monkey squat.1
Squatting performance benefits not only to
athletic population, but it also benefits common
individuals in many of their daily activities. In
daily activities various number of muscle groups

are stimulated and squatting is counted to be one
of the best exercise to improve quality of life as
squatting too recruits various muscle groups in
single task. Squatting is seen to be closely related
to most of the regular activities namely lifting
objects and other daily tasks.2 The significant
isometric activity is required by a wide range of
supporting muscles to facilitate postural
stabilization of the trunk. In all, it is estimated that
over 200 muscles are activated during squat
performance 3.

Basavraj S. Motimath et al JMSCR Volume 05 Issue 08 August 2017

Page 27121

JMSCR Vol||05||Issue||08||Page 27121-27126||August
The biomechanical analysis of squatting in
individuals from the functional movement
perspective would focus on numerous errors in
performance of movement. These errors
essentially arise when functional integrity of body
is hampered. The analysis of biomechanics of
body segments involved in squatting would help
to identify these errors which could further be
suggested to corrections, thus aiding in improving
functional integrity of body and reducing the long
term risk of injuries in middle age population.
Hence, the aim of the study is to screen the ability
to squat in the middle-aged population.
Materials and methodology
Study design and setting
The observational study conducted into tertiary
care hospital Belagavi city, Karnataka, India.
Participants
In this observational study both male and female
subjects between age group of 35-50 years were
included. Exclusion criteria comprised of
restricted physical activity due to any recent
fracture of the limb, pre-existing disease or
medical condition that made their participation
inadvisable.
Outcome measures
Hamstrings muscle strength
The participant was told to lie in prone position.
The hand-held dynamometer was placed at the
calcaneum by therapist. Participant was then
instructed to bend the knee while the resistance
was applied by the therapist through the hand-held
dynamometer. After knee flexion complete
resistance was applied till the knee was
completely extended and the reading was
recorded.
Quadriceps muscle strength
Participants was in high sitting position, hand-held
dynamometer was placed at the anterior aspect of
distal tibia. Participant was asked to extend knee
while the resistance was offered though
dynamometer by the therapist. When knee was
extended resistance was applied till the knee was
flexed and the reading was recorded.
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Functional movement screen (FMS)
Functional movement screening was done using
deep squat test. The participant was asked to stand
with feet shoulder width apart with wand held in
both the hand overhead with 90-degrees angle of
elbows. Participant is asked to press the wand
overhead with shoulders flexed and abducted and
elbows extended while squatting slowly with
heels on floor, head and chest facing forward.
The participants were explained the procedure by
therapist and asked to practice under supervision
before analyzing the squat.
Procedure
Ethical clearance was obtained from institutional
ethical committee. A written informed consent
was taken from subjects before including them
into study Subjects was screen for inclusion and
exclusion criteria. Subjects were made to sit and
procedure was explained to them. Quadriceps and
hamstring muscle strength were measured by
hand-held dynamometer. Then subject made to
perform deep squat. The performance assessed on
the basis of functional movement screening of
squat performance.
The scores range from zero to three, three being
the best possible score. If participant complains of
pain anywhere while performing test individual is
scored zero and painful area is noted. If
participant is unable to complete movement or
assume position score 2 was given. If participant
performed movement without compensation
participant was scored 3.
Statistical analysis
All statistical analysis was done by using SPSS
version 21 for windows. Distribution of
individuals with type of squat normal or abnormal
was done. Type of squat was compared to right
and left hamstring scores and quadriceps scores
using independent t test. The correlation between
right and left quadriceps and hamstrings score was
analyzed using Karl Pearson’s correlation
coefficient method. Probability values less than
0.05 were considered statistically significant.
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Results
The participants were classified in normal and
abnormal squat, there were 31%(31) people
performed normal squat off 100 participants and
rest 69%(69) participants performed abnormal
squat.(figure 1)
In the present study when mean age was
compared among normal squat and abnormal
squat, the mean age obtained for normal squat was
41.59±5.39. Similarly, in abnormal squat the
mean age was 41.76±5.57, which is not
statistically significant (p = 0.8853). When BMI
was compared among normal squat and abnormal
squat, the mean BMI obtained for normal squat
was and in 24.47±3.07 abnormal squat the mean
BMI was 24.67±2.75, Which is statistically not
significant (p = 0.7465)(table no 1).
When squatting was compared to right and left
side with respect to quadriceps score, the mean
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obtained for right side normal squat was
26.91±3.83 and for abnormal squat the mean score
was 26.29±3.77 which is statistically not
significant (p = 0.4529). Similarly for left side the
mean obtained for normal squat was 26.91±3.83
And for abnormal squat was 26.28±3.78 …..
which is statistically not significant(p = 0.4427 )
(table 2).
When squatting was compared to right and left
side with respect to hamstring score the mean
obtained for right side normal squat was
24.63±3.48 and for abnormal squat the mean score
was 23.93±3.36 Which is statistically not
significant (p = 0.3405). Similarly, for left side the
mean obtained for normal squat was 24.63±3.48
and for abnormal squat was 23.94±3.38 Which is
statistically not significant (p = 0.3518) (table 3).

Table 1: Comparisons of types of squat (normal and abnormal) with respect to age and BMI scores by t tests
Variable
Age in yrs
BMI

Types of squat

Mean±SD

SE

t-value

P-value

Normal

41.59±5.39

0.95

-0.1446

0.8853

Abnormal

41.76±5.57

0.68

Normal

24.47±3.07

0.54

-0.3242

0.7465

Abnormal

24.67±2.75

0.33

Table 2: Comparisons of types of squat (normal and abnormal) with respect to mean quadriceps scores at
right and left sides by t tests
Sides
Right side
Left side

Types of squat

Mean±SD

SE

t-value

p-value

Normal

26.91±3.83

0.68

0.7536

0.4529

Abnormal

26.29±3.77

0.46

Normal
Abnormal

26.91±3.83
26.28±3.78

0.68
0.46

0.7708

0.4427

Table 3: Comparisons of types of squat (normal and Abnormal) with respect to mean hamstring scores at
right and left sides by t tests
Sides
Right side
Left side

Types of squat

Mean±SD

SE

t-value

P-value

Normal

24.63±3.48

0.62

0.9578

0.3405

Abnormal

23.93±3.36

0.41

Normal

24.63±3.48

0.62

0.9356

0.3518

Abnormal

23.94±3.38

0.41
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Figure 1: Distribution of participants with type of squat
Type of Squat

normal

abnormal

31%

69%

Discussion
Squatting comprises of the combined kinetic and
kinematic movements of ankle, knee, hip and
spine. The ankle complex contributes significant
support and aids in power generation during squat
performance 4. The peak ankle movements of 50
to 300 Nm have been reported during squat 5. The
gastrocnemius has been the primary ankle joint
muscles studied in a squat performance. It is
believed that the medial head of gastrocnemius
acts as dynamic knee stabilizer during squatting,
helping to offset knee valgus movements as well
as limiting posterior tibial translation 6,7. The
gastrocnemius shows only moderate levels of
activation during squatting, which tends to
progressively increase as the knee flexes and
decrease as the knee extends 8,5.
Knee joint consists of tibiofemoral, which carries
out movement throughout range of motion of 0 to
approximately 160 degrees of flexion 9,10,11. The
hip joint is freely mobile in planes of movement,
carrying out flexion and extension in saggital
plan, adduction and abduction in frontal plane and
internal/
external-rotation
and
horizontal

adduction/abduction in transverse plane 10,11. In
the spine synergistic lumbar-pelvic relationship,
absolute spine angle generally increase as an
individual flexes at the hips. Therefore, the
vertebral column and its supporting muscles are
subjected to significant internal forces during
performance of the deeper squats 12.
Bell et al. found that a lack of strength in the
medial gastricnemius, tibialis anterior or tibialis
posterior may decrease an individual’s ability to
control knee valgus and foot pronation motions, as
well as contributing to excessive medial knee
displacement [MKD] and dynamic valgus.
Weakness of the ankle musculature has been
implicated in the genesis of faulty movement
patterns during the squat. The current study focus
on the error in squatting movement because of
long term adaptation of inaccurate biomechanical
movement pattern.6
Furthermore the study conducted by caterisano et
al. reported that although average muscle activity
of gluteus maximus was not significantly different
in the partial squat and parallel squat, it increase
significantly during the full squat, although there
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were some methodological differences. They
presented only peak values, which displayed
significantly greater activity during performance
of full squat as compared with lesser squat depth,
no strength values provided for bilateral hamstring
and quadriceps muscle during full squat.13 If the
FMS™, or any similarly developed test, can
identify at risk individuals, then prevention
strategies can be instituted based on their scores.14
Conclusion
The present study concluded that ability to squat
in middle aged population is hampered.
Limitations
Limitation to the present study include
homogeneous group of participation which limits
the study only for population of middle age
people. There was suboptimal standardization
used for deciding stance width for deep squat.
Future scope
The screening of deep squat as functional
movement emphasize on at risk population for
musculoskeletal
disorders.
By
clinically
implicating the exercise intervention for
corrections of the functional movement would
prevent or reduce the risk of musculoskeletal
disorders.
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Immediate effect of instrument assisted soft tissue
mobilization (Iastm) With M2T blade technique in
trapezitis: An experimental study
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Abstract
Background: Trapizitis is a commonly seen condition in clinical practice. Trapizitis is seen as a result
of overuse and faulty posture. Patients usually have pain which limits activities of daily living. Hence
the present study is planned to find out an alternate method of treatment of trapizitis which is less time
consuming.
Objective: To find out the immediate effect of instrument assisted soft tissue mobilization (IASTM)
with M2T blade technique in trapizitis and spasm.
Methods: The study included 50 subjects having unilateral upper trapezius spasm. Participants were
assessed and treated with M2T blade. Visual analogue scale (VAS) was taken for pain as an outcome
measure before and after the intervention.
Results: The mean age according to statistical analysis was 29.02 years. The mean of VAS on pre
session was 7.18, which was decreased to mean of 1.18 after 1 session of treatment. The p value was
found to be ˂0.01 which is highly significant.
Conclusion: Instrument assisted soft tissue mobilization (IASTM) with M2T Blade technique is an
effective tool in immediate reduction of pain in subjects with trapizitis.
Keywords: M2T, Myofascial release, Trapezitis, Visual analogue scale
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1. Introduction
Trapezitis is defined as the inflammation of trapezius muscle leading to pain which is present
even during rest and is aggravated by activity [1, 2]. All movements in the upper extremity are
reflected in the neck musculature as the muscles of the neck and shoulder region always
function as a single unit. The muscles of shoulder and neck particularly upper trapezius and
levator scapulae and deep muscles require activation while doing all movements of arm
includes slow or fast, resisted or unresisted movements. Muscle recruitment will be more
pronounced if the patient carries heavy loads or has developed poor motor habits. Hyper
tonus and spasm is often seen in the neck musculature. Working postures with the neck in
extreme flexion increase the load moment three to four times causing spasm of the neck
muscles. Also working tasks that involve continuous arm movements always generate a
static load component on these muscles [3]. M2T is a latest invention in instrument assisted
soft tissue mobilization (IASTM) which is a technique used for myofascial release and helps
to relieve myofascial pain using the M2T blade. Mr Adam Boger was first invented the M2T
blade technique in Canada and it was used to reduce the pain and tightness of the particular
muscles. The method is based on a newly developed, three-dimensional analysis [4]. The
blade consists of 8 treatment planes and in present study are using treatment plane number 1
and 2 for the treatment.
The need of the study was to find out the immediate effect of IASTM with M2T blade
technique on Trapizitis to know how it can be a beneficial tool pertaining the Physiotherapy
arena. There is no literature available pertaining to the immediate effect of IASTM with M2T
blade technique on Trapezitis. In this study immediate effect of IASTM with M2T blade
technique Trapezitis was examined.
Methods
A total of fifty subjects with trapezitis were selected. Ethical clearance was obtained from the
Institutional Ethical Committee.
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Inclusion criteria were both male and female subjects with
acute (7-14 days) and sub-acute (14 days to 3 months)
trapezitis who were willing to take treatment and participate
in the study. Exclusion criteria comprised of any recent
surgery, spinal pathology, ankylosing spondylitis, any open
wound around the neck, history of cervical fracture,
torticollis, administration of corticosteroid injection in the
last 3 months and any other conditions that contra indicate
M2T blade. Informed consent was taken from the subjects.
The participants were explained about the procedures in
detail. Pre and post treatment assessment of pain was taken
by using Visual analog scale (VAS). M2T blade technique
was given for 30 sec to 1 min. The (IASTM) M2T protocol
was administered by a certified M2T Practitioner. After the
treatment, cryotherapy was given for 20 minutes to avoid
delayed onset of muscle soreness.
Result
The study titled “Immediate effect of IASTM with M2T
blade technique in trapezitis: An experimental study”
included 50 participants. All the participants received M2T
blade treatment. The study was conducted to evaluate the
immediate effect of IASTM with M2T blade technique in
trapezitis. The study has shown significant improvement in
trapezitis pain reduction.
Statistical analysis for the present study was done manually
as well as using statistical package of social sciences (SPSS)
version 20.1 so as to verify the results obtained. For this
purpose data was entered into an excel spread sheet,
tabulated and subjected to statistical analysis. To compare
the pre and post data wilcoxon test was used. The
demographic data such as age was analysed with mean of
29.02 years.

after M2T session of treatment. The p value by Wilcoxon
was found to be ˂0.01 which is highly significant. This
suggested that there is decrease in pain participants with
trapezitis after the treatment protocol.
Discussion
The present study was conducted to evaluate the immediate
effect of instrument assisted soft tissue mobilization
(IASTM) with M2T blade technique in trapezitis. The study
involved 50 subjects having trapezitis. The present study
provides positive results in pain in trapezitis subjects. To our
best knowledge this is the first time an experimental study
has been performed to check the immediate effect of M2T
blade to reduce pain in trapezitis.
Thus, the result of this study showed that null hypothesis
which says that there will be no immediate effect of IASTM
with M2T blade technique on trapezitis can be rejected and
alternative hypothesis has been accepted which says that
there will be an immediate effect of IASTM with M2T blade
technique on trapezitis.
In studies conducted on rehabilitation interventions for neck
pain and associated muscle spasms, patient’s important
outcomes were decided by consensus as being pain,
function, and patient global assessment, cervical range of
motions, quality of life and return to work. For this purpose,
pain intensity can be measured by means of visual analogue
scale (VAS). A 10 cm line marked with number 0-10 can be
used where 0 symbolizes no pain and 10 is maximum pain.
Subject is asked to mark his / her pain on this line as per the
severity [5]. Visual Analog Scale was used to measure the
pain in the subject’s pre- treatment and post treatment as
VAS is more reliable for pain evaluation [6]. In present study
Visual analog scale was used for assess the pre and post
pain in trapezitis subjects.
In the present study M2T blade was used to find out the
immediate effect of IASTM with M2T technique in
trapezitis pain. In a study it was found that there was
immediate reduction of shoulder pain and improvement in
shoulder range of motion with M2T blade treatment in
badminton players [7].
Conclusion
Instrument assisted soft tissue mobilization (IASTM) with
M2T Blade technique is an effective tool in immediate pain
reduction in subjects with trapizitis and spasm.
Future Scope
 M2T can be a useful tool for on field management of
pain.
 The effect of M2T technique can be compared with
MFR.
 Electromyographic studies can be conducted to check
the muscle activity after the application of M2T.
 Studies pertaining to the long term effects of M2T can
be carried out.

Fig 1: The mean of pain on pre (vas) on pre and post M2T session

Limitation
 The study did not have any long term follow up.

M2T Blade
The outcome measure of the study, VAS was analyzed. The
mean of pain on pre session was 7.18, which to mean 1.18
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Abstract
Background and Objectives: In swimming, lower limb are said to contribute very less and the upper
limbs are said to contribute than lower limbs. Hence, the objective of the present study is to foresee the
effectiveness of three weeks lower limb strength training using Therabands exercises and/or conventional
exercises and to compare the effects of the Theraband v/s Conventional exercise on swimming
performance.
Subjects: The present study included 45 recreational swimmers, out of which 23 were allocated in Group
A, which received Theraband Exercises and 22 were allocated in Group B, which received Conventional
Exercises. Group A had 7 male participants and 16 female participants. In Group B, had 11 males and 11
females.
Material and Methodology: Purpose of the study was explained and a written informed consent was
obtained from all the participants. Subjects were recruited after meeting the inclusion and exclusion
criteria’s. 45 subjects were randomly allocated into two groups A and B using the chit method. Group A
having 23 subjects received Theraband exercises and group B having 22 subjects received Conventional
exercises. All the outcome measures were measured pre and post intervention.
Result: The mean age on the participants in Group A was 19.83years, the mean age of the participants of
Group B was 20.18years. Both the groups were compared based on the outcome measures which included
H.H.D. and 100m sprint time. Group A and B both showed significant increase in the lower limb strength.
Group A showed more significance than Group B in the swimming performance. The mean post
intervention of Group A was 2.47 with (p=0.0321*).
Conclusion: The present study provided evidence, that the interventions used in the study showed
significant results in both the groups with respect to lower limb strength, while Group A showed more
significance in the swimming performance as compared to Group B.
Keywords: Recreational swimmers, swimming performance, lower limb, strength, Theraband exercises,
Conventional exercises.
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INTRODUCTION
Swimming, is an activity that is continuing to
gain popularity as a source of musculoskeletal,
cardiovascular exercise and is also getting
recognized as a highly recreational sport all
around the world.[1] It has been proven to be a
worthy all - round activity, as it helps to
build up endurance, muscle strength, as well
as keeps the muscles toned.[2] When it comes to
swimmers and the physiology of swimming, in
competitive swimmers the priority is mainly on
the sprint performances i.e. The lap time of an
individual. The main factor which can affect the
sprint performance are said to be the strength and
power generation of the locomotor muscles.[3] The
locomotor muscles mainly comprise of the hip
extensor
(Hamstring),
knee
extensors
(Quadriceps) and ankle plantar flexors (Soleus and
Lateral and Medial Gastrocnemius muscles). [4]
locomotor muscles should generate a high rate of
powerful contraction to produce maximal
mechanical power outputs (Kumagai et al., 2000;
Stager and Tanner, 2005),[3] hence to achieve the
strength of the lower limb muscles there is a need
to strengthen the same and to improve the
physiology, strength and speed for a better sprint
performance.
As stated in two studies done by Costil ET. al., on
muscle strength contribution in sprint swimming and the relationship between power and
freestyle swimming, “the primary purpose of
adding resistance to a swimming training
programs is to improve muscle strength and
power, which has shown, to have a direct
correlation with swimming performances”.(5,6) As
well as according to the Anatomy Of Strength &
Conditioning book written by Hollis Lance
Liebman, “Strength training can be defined as the
assistance of a group of muscles to complete a
multi - jointed movement by increasing strength
and muscle power”. [7] Hence, the present study
plans to use two different strengthening exercise
regimens which include Theraband exercises and
conventional exercises to provide the external
resistance to the lower limbs in order to help
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develop the strength of the lower limbs of the
swimmers. Therabands are defined as a latex
resistance band or tube used for physical training
and light strengthening exercises as a long term
exercise approach. According to American
Physical Therapy Association, the resistance
provided by therabands have proved to increase
strength, mobility and functions.[8] They are lowcost, convenient and versatile, made of natural
rubber latex with varying levels of difficulty.(9,10,
11)
Conventional strengthening exercises are based
on resistance provided by gravity. These
exercises can help increase the strength of the
muscle groups being worked on these exercises
also involve the use of various conventional
equipment and can be performed in a manner
that limits the direction of resistance to be
overwhelmed.
Strength as one of the major components of
this study will be assessed using the Hand
Held Dynamometer and the swimming
performance will be noted by recording the 100
meters sprint time of each swimmer pre and post
strength training. A Hand Held Dynamometer can
be described as a digital strain gauge dynamometer [12] used for measuring force strength and
torque. It measures strength in terms of kilograms
(Kg), pound’s (lb.) and Newton’s (N).[13] It
displays force measurements to the nearest 0.2 lb.
to a maximum of 115.0 lb. (512 N).[12] It has
several advantages which includes low cost, easy
to use, highly acceptable for use in clinical
settings[15] and can be used for measuring the
strength of both the upper limbs and of the lower
limbs.[16]
A sprint can be described as the ability of
performing repetitive actions at a faster rate which
forms a characteristic technique. When coupled
with force efficiently to produce the ''sprint''
which generally directs maximum sprinting ability
in swimming.[17] Hence in the present study 100
mts sprint has been used to note the swimming
performance. 100 meters sprint can be described
as depending upon the length of the pool i.e. in a
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50 meters, then it consists of two laps of the
swimming pool.
The present study has been planned, to understand
the effect of the lower limb strength training
exercise on the swimmers performance. As well
as to study the effectiveness of lower limb
strength training for three weeks
using
Theraband Strengthening Exercise on swimming performance and/ or Conventional Strengthening Exercises on swimming performance
and to compare effects of Theraband and/or
Conventional Strengthening Exercises for lower
limb strength training for three weeks on
swimming performance.
MATERIALS AND METHOD
Institution Review Board Approval: The study
was approved by the institutional review board
and was conducted under the guidelines and rules
and regulations of the ethical and human
principles of research.
Participants: A total of 45 subjects were
recruited on the basis of the inclusion criteria:
1.)Recreational swimmers between the age
group of 18 years to 25 years. 2.) Both male
and female recreational swimmers. 3.) Participants
volunteering to participate in the study. Exclusion
criteria: 1.) Any recent lower extremity injuries
in the last 12 months. 2.) Metal implants. 3.)
Neuro - musculoskeletal disorder: Muscular
dystrophy, Polio, etc. 4.) Recently operated in the
last 6 months. 5.)Arterial or venous diseases of
the lower limb: Varicose Veins, Deep Vein
Thrombosis, etc. The subjects agreed to sign the
informed consent form and a brief demographic
data was recorded that included their age, height,
weight, BMI, age of onset of swimming and years
of swimming.
Procedure: The participant were recruited. The
study was carried out at K.L.E Suvarna J.N.M.C.
Swimming Pool, Belagavi. A brief history was
taken from the participants as per to the inclusion
criteria.
The study protocol was explained and a written
informed consent was obtained from all the
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subjects. All subjects were the screened on the
basis of the inclusion and exclusion criteria prior
to their enrolment into the study. Subjects were
then selected and a brief demographic data was
noted, which included the age height weight, BMI,
years of swimming and age of onset of swimming.
Height and weight were measure without shoes
using a weighing machine and a metal tape
respectively. The subjects were segregated into
two different groups by using chit method.
Using the Hand Held Dynamometer (HHD)
assessment of both lower limb strength in
three different situations i.e. supine, prone and
sitting from both the groups will be recorded.
1 value will be taken per subject for each
lower limb for hip flexion and abduction, knee
flexion and extension and ankle dorsiflexion pre
and post intervention. 100 meters sprint time was
also noted pre and post intervention to assess the
sprint performance of both Group A and Group B
The strength training protocols was given to
Group A and Group B participants. Group A
received Theraband Exercises while Group B
received Conventional Exercises. The exercise
regimen was done on 3 times in a week, for 15
minutes. warm up session were given prior to
their daily swimming sessions and after the
exercises cool down session was also given. A
total of 9 sessions were given to both groups.
RESULTS
Group A and B both showed significant increase
in the lower limb strength. Group A showed more
significance than Group B in the swimming
performance. The mean post intervention of
Group A was 2.47 with (p=0.0321*)
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Table: Comparison of Group A and Group B with respect to LAP time in minutes at pretest and posttest
time points by independent t test
Groups

Pretest

Posttest

Changes

Mean

SD

Mean

SD

Mean

SD

Group A

2.63

0.53

2.47

0.51

0.16

0.32

Group B

2.49

0.78

2.34

0.83

0.15

0.13

% of change in group A

6.19%#, p=0.0321*

% of change in group B

5.85%#, p=0.0001*

t-value

0.6887

0.5882

0.2255

P-value

0.4950

0.5597

0.8228

*p<0.05, #applied dependent t test

Figure: Comparison of Group A and Group B with respect to LAP time in
minutes at pretest and posttest time points
3.00

2.63
2.49

2.47

2.34

Mean value

2.50
2.00
1.50
1.00
0.50
0.00
Pretest

Posttest
Group A

DISCUSSION
The aim of the present randomized controlled
trial was to study the effectiveness of lower
limb
strength
training
on
swimming
performance for a duration of three weeks in
terms of increased lower limb strength using
Hand
Held Dynamometer (H.H.D.) and
evaluation of the swimming performance by
noting down the 100m lap time / sprint time.
45 recreational swimmers were randomly
allocated into 2 groups: Group A and Group
B. Group A had a total of 23 participants
that received Theraband Exercises and Group
B with a total of 22 participants received

Group B

Conventional Exercises. All participants were
between the age group of 18 – 25 years.
In the present study, Group A showed
statistical significance in right and left hip
flexion, right hip abduction, right and left
ankle dorsiflexion and Group B showed
statistical significance in left hip abduction,
right and left knee flexion and extension.
While Group A also showed significant
improvement of the 100m sprint time
compared to Group B.
Group A and Group B, both showed significant
improvement in the statistical variables of the
H.H.D . Pre and post testing of strength of the
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hip flexion, extension, abduction and adduction,
knee flexion and extension and ankle
dorsiflexion was done using Hand Held
Dynamometer. In a study done by Ricahard W.
Bohannon in a study done on test - retest
reliability of the hand held dynamometer
during a single session of strength assessment
concluded that the hand held dynamometer is
a reliable and valid tool for measuring the
strength of the upper limb as well as of the
lower limbs.[27]
In the present study theraband exercises lead to
improvement in the strength of the lower limb
muscles in Group A that received theraband
exercises. This can be supported by a study
done by Santosh Metgud et. al. on the effect of
soccer trainer and elastic bands on quadricep
femoris muscle strength in young healthy
individuals, which was conducted for a period
of three weeks between soccer trainer,
theraband
and isometric
exercises
for
quadriceps femoris muscle strength training.
The result of the study showed that there was
an increase of the quadriceps muscle strength
of the subjects, where the theraband group
showed more significant increase.[6]
A study done by Kevin D. Tipton, et. al. based
on muscle protein metabolism in female
swimmers after a combination of resistance
and endurance training that comprised of
three groups which included 4,600m intense
swimming workout, whole body resistance –
training workout and a combination of
swimming and resistance training. Result of
the above study showed that these exercises
alone did not prove to be very effective in
causing any stimulatory effects of the protein
metabolism of the muscles, but the combination of swimming along with the above
mentioned exercise regimen proved, showed
stimulatory result in the protein synthesis by
80% in the subjects. This is in disagreement
with the present study as in the present study
the exercises and the exercise regimen followed
differed from the above mentioned exercises and
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were solely targeted to increase only the lower
limb strength as the present study showed that
only the exercises without the combination of
swimming resulted in an increase of the lower
limb strength.[7]
In the present study the improvement of the
swim
performance
was noted down by
evaluating the 100m sprint time of each
swimmer from Group A and Group B, where
in Group A showed to be more significant.
In a study done by Alireza, et. al. between the
relationship of sprint performance of front
crawl swimming and muscle fascicle length,
25m sprint time was noted of the participants
of the study. Result concluded that the young
swimmers with faster front crawl swimming
sprint performance had significant great
absolute fascicle length as well as significant
relationship between the muscle fascicle length
and swimming performance time in the vastus
lateralis and gastrocnemius lateralis muscles of
the lower limb.[4] This helps to support the
present study and could be a probable reason
to explain the role of the lower limbs and its
contribution in swimming performanceThe
above results have proved to show an increase
in the strength of the lower limb by using
theraband as well as conventional exercises
individually. But Group A showed
more
significant improvement in the swimming
performance as compared to Group B probable
reason for which could be that the resistance provided by the theraband was an
additional external force other than that of
only gravity compared with Group B that
only had conventional exercises with no
other external forces to provide resistance
other than that of gravity. Group A & B
showed significant increase in the lower
limb strength , But Group B showed more
significance than Group A probable reason of
which could be, the theraband resistance used
for training Group A was the same for
all the individuals and no variation of
resistance was provided for each participant.
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LIMITATION
Limitations of the present study are as follows:
The duration of the study was short. Long term
follow ups were not done. There were more
females than males in the study. Only recreational
swimmers were used in the study. No much
literature could be found to support the effects of
conventional exercises on the lower limb strength.
FUTURE SCOPE
A prospective of this study could be taken up to
evaluate the long term effects of the specified
study. This study can also be repeated by using a
different target population such as competitive
swimmers, with a different age group which could
be added to the literature on lower limb strength
training effects on swimming performance. This
study can also be repeated by using singular
gender as the inclusion criteria of the study. As
well as since no much literature is present on
lower limb strength training programs for
swimmers and its effects on swimming
performance, hence further studies could be
carried out in this direction.
CONCLUSION
The present study provided evidence to prove that
the interventions used in the study showed
significant results in both the groups, while Group
A showed more significance in the swimming
performance as compared to Group B. As well as
Group A & B showed significance in lower limb
strength.
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Abstract
Background: Roller skating is one of the famous skating category pursued as both, a recreational activity as
well as a full time profession all over the world. The sport specific posture that the roller-skaters assume
throughout the training and practice time is known to be the predisposing factor for muscle imbalance in
them.
Objective: The primary objective of this study was to find out whether there were any muscular imbalances
prevailing in the roller skating population due to the specific posture they attain while engaged in their
respective sport activity. The secondary objective was to check the co-relation between the muscle strengths
of the dominant side vs the non-dominant side.
Methodology: 100 roller skaters (n=100) were taken for the study. The muscle strengths of the lower limb
and the trunk muscles were measured. The muscle strengths on the dominant side were compared with the
non-dominant side to find out correlation between the two.
Result: No muscle imbalance was seen between the dominant side vs the non-dominant side(p>0.05). But a
statistically significant correlation(r=0.7-0.8) was seen in muscle strengths between the left and right side of
the body for all muscles except the Ankle plantar flexors which showed poor correlation (r=0.36)
Conclusion: No sport specific muscle imbalance is seen in roller skaters. There is a correlation between the
muscle strength of dominant side and the non dominant side of the body in roller skaters.
Keywords: Skating,Roller skaters, Muscle imbalance.
There are basically three varieties of roller skatesquad roller skates, inline or blade skates and tri
INTRODUCTION
Skating is one of the popular games which
skates. Nowadays, research is been going and
nowadays is gaining more of a professional rather
ideas are being applied on the basic skating model
than recreational importance. It is very famous in
in order to improve the performance of the
western countries but at the same time its growing
skaters. Out of these, in India the quad roller
popularity in India cannot be denied. As far as
skates are most popular. Competitive figure
India is considered, the variant of skating which
skaters spend 2-4 hours per day in on-ice training
includes the roller skates is gaining popularity
plus 1-3 hours off-ice training for up to 11 months
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of the year.8,9 It is a sport activity wherein high
intensity, co-ordinated movements are required
along with the additional task of maintaining the
posture. The body is subjected to constantly
changing postural reactions. As the entire upper
limb and lower limb muscles are ultimately
challenged to maintain a proper well balanced
posture on a constantly-moving, linearly directed
2 point,3 point or 4 point base of support; the
entire musculature of the body participates in it
depending upon the phase of the motion. Thus,
skating is a result of multiple postural reflexes
acting in coordination under neuromuscular
influence.
Inkelis and Stanley H.MD Et.al studied the
prevelance of injuries in roller skaters below 16
years of age. It was observed that 74% injuries
were sustained due to various factors like speed,
strength and muscle balance.Another study by
Wonjae Lee & Songhyun Lee Et.al also
established the balance asymmetry in track speed
skaters.A study was conducted by Katsushi
Akahane and Teiji Kimura Et al to find out the
correlation between the leg muscle strength and
balance in elite and non-elite speed skaters. The
study concluded by defining an ultimate necessity
to improve the lower limb musculature strength in
speed skaters to improve balance and
performance. Another study was carried out by
Daehee Lee and Sangyoung Lee Et al to see the
effect of knee and ankle stability on muscle
activity. The study ultimately concluded that
postural stability depends on the efficacy of lower
limb joints and muscle stability. David G.Behm
and Michael J.Wahl Et al studied the relationship
between skating speed and selected performance
measures. They found out that the muscle
performance increased with speed in ice hockey
players.Catherine Mary Hesford and Stewart
J.Laing Et al conducted a study to find out the
asymmetry of quadriceps muscle oxygenation
during elite short-track speed skating
For each and every simple as well as complex
physiological action, two muscle groups are the
front line participants. The Agonists or the prime
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movers are the muscle group or individual muscle
which is responsible for the initiation of any
particular action. For eg. during normal elbow
flexion, the action is primarily performed by the
Biceps brachialis muscle. So, as far as elbow
flexion is concerned, the biceps is the Agonist.
Thus, Agonists are the main muscle group
responsible for initiation of any movement. this
contractile force exerted by the agonists during
particular activity needs to be counteracted by
another force which needs to be acted in exactly
opposite direction as that of the agonists muscles.
This counter force is needed to provide stability
and to maintain the equilibrium of a stable posture
during any activity.
There is another muscle group which acts as a
counterpart for the agonists. They are called as
Antagonists. Their ultimate function is to maintain
the stability of movement by generating counterbalancing forces as that of the agonists. e.g. during
Elbow-flexion, the flexor movement of the biceps
brachialis muscle is counteracted by the triceps
muscle. Thus, Triceps is the Agonist muscle in
Elbow-flexion. Besides these two muscle groups,
there is one more muscle group which
supplements the work of agonists and antagonists.
They are called as Synergist muscles.
In normal individuals, the agonists and antagonists
act in co-ordination while performing Activities of
daily living. But studies have shown that specific
postural-deviations lead to disturbed biomechanics
of muscles and related intra and extra-articular
structures which in turn may lead to imbalance in
distribution of muscle-load and their overall
performance.
Studies also suggest that about 50% of injuries are
traumatic and remaining 50% are due to overuse
mechanism.10Out of the overall injuries sustained
by skaters, 74% of those are attributed to factors
like speed, strength of muscles and balance1.
Balance asymmetry was noted in skaters which
also suggests of muscle strength imbalance2.
Studies have proved that acute injuries are very
common in female skaters as compared to their
male counterparts.
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In skating a forward leaning posture is adopted in
order to reduce air resistance and knee extensor
strength may be a necessary and indispensable
muscular strength characteristic for maintaining
the skating posture.3 The purpose of this study is
to find out whether muscle imbalance persists
between the agonist and antagonist muscle groups
in roller skaters as a result of the Sport-Related
posture maintained by them on field.

and knees flexed to 90 degrees, trunk inclined at
60 degrees resting on a prefabricated wedge.12
Subjects were asked to cross their arms across the
chest, placing their hands on opposite shoulders,
in a manner comfortable to them.12 The wedge
was moved back by 10 cm.12 the timing was
started once the wedge was slided back till the
subject established visual contact with the
wedge.12

METHODOLOGY
Ethical clearance was obtained from the institute’s
ethical committee. All subjects who are roller
skaters were screened for inclusion and exclusion
criteria. The participants were informed about the
aims and procedure of the study. Interested
subjects signed the written consent, to be
considered for the study. Participants were assessed for muscle strength first by dynamometer.
The lower limb muscle strength was assessed.
Twelve muscles were assessed for strength.
Subject was lying supine or prone depending on
the muscle which was to be assessed. Followed by
this, the core muscles were assessed for
endurance. Standard testing for trunk extensors
and flexors were carried out to serve the purpose.
For trunk extension testing procedures, the
subjects was asked to lie prone. The lower body
was fixed to the plinth by the clinician. The upper
body was off the plinth. Subjects were asked to
hold their upper body off the end of the table by
pushing with their extended arms on a chair
directly below them. The subjects were asked to
maintain the horizontal position as long as
possible once the testing will start. At the
initiation of the test, the upper limbs was lifted off
the chair and crossed over the chest with the hand
resting on the opposite shoulder. A stopwatch was
used to time from the instant when the upper
limbs were lifted off the chair and crossed over
the chest as described above until the subject got
visually deviated from the horizontal plane.
Standard testing for trunk flexors was performed
according to previously published method.11
Subjects were positioned supine, with both hips

OUTCOME MEASURES
 HAND HELD DYNAMOMETER
The strain-gauge based isometric Hand
Dynamometer can be used to measure muscle
strength. Different muscles were checked for
strength. The subject is asked to hold the
dynamometer and strength is checked in
kilograms which has scale from 0-100 .‘ 0 ‘means
no strength and ‘100’ is maximum strength.


MODIFIED
MCGILL’s
CORE
ENDURANCE TESTING
Standard testing for trunk extensors and flexors
will be carried out to serve the purpose. For trunk
extension testing procedures, the subjects will be
asked to lie prone. The lower body will be fixed to
the plinth by the clinician. The upper body will be
off the plinth. Subjects will be asked to hold their
upper body off the end of the table by pushing
with their extended arms on a chair directly below
them. The subjects will be asked to maintain the
horizontal position as long as possible once the
testing will start. At the initiation of the test, the
upper limbs will be lifted off the chair and crossed
over the chest with the hand resting on the
opposite shoulder. A stopwatch will be used to
time from the instant when the upper limbs will be
lifted off the chair and crossed over the chest as
described above until the subject will get visually
deviated from the horizontal plane. Standard
testing for trunk flexors will be performed
according to previously published method.11
Subjects will be positioned supine, with both hips
and knees flexed to 90 degrees, trunk inclined at
60 degrees resting on a prefabricated wedge.
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Subjects will be asked to cross their arms across
the chest, placing their hands on opposite
shoulders, in a manner comfortable to them. The
wedge will be moved back by 10 cm. the timing

will be start once the wedge is slided back till the
subject establishes visual contact with the wedge.

RESULTS
Table: Comparison of Trunk Flexors and Trunk Extensors with respect to mean hold time (in sec) in core
muscle strength by independent t test
Trunk
Trunk Flexors
Trunk Extensors

Mean
17.87
15.93

SD
1.86
2.58

SE
0.19
0.26

t-value

P-value

6.1046

0.0001*

*p<0.05

Figure: Comparison of Trunk Flexors and Trunk Extensors with respect to
mean hold time (in sec) in core muscle strength
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Table: Correlation coefficient between right and sides Muscle strength (Kg) scores by Karl Pearson’s
correlation coefficient method
Variables
Left side

Correlation coefficient between right Muscle strength (Kg) scores
r-value

t-value

p-value

Hip Flexors

0.8219

14.2827

0.0001*

Hip Extensors

0.8369

15.1372

0.0001*

Hip Internal Rotators

0.8257

14.4897

0.0001*

Hip External Rotators

0.7656

11.7830

0.0001*

Hip Adductors

0.7225

10.3441

0.0001*

Hip Abductors

0.7893

12.7248

0.0001*

Knee Flexors

0.8739

17.7988

0.0001*

Knee Extensors

0.8899

19.3115

0.0001*

Ankle Plantar Flexors

0.3686

3.9250

0.0002*

Ankle Dorsiflexors

0.8663

17.1704

0.0001*

Ankle Inverters

0.8580

16.5341

0.0001*

Ankle Everters

0.8308

14.7796

0.0001*

*p<0.05

Table: Correlation coefficient between Trunk Flexors and Trunk Extensors mean Hold Time (in sec) by
Karl Pearson’s correlation coefficient method
Variables
Trunk Flexors

Correlation coefficient between Trunk Extensors scores
r-value

t-value

p-value

0.5942

7.3132

0.0001*

*p<0.05’

The statistical analysis was carried by using
SPSS 21 software. Comparision of muscle
strengths was done between left vs right side.
There was no significant change seen between
the muscle strengths.(p>0.05). Trunk flexors and
extensor muscles were compared. A significant
difference (p<0.05) was seen in muscle strengths
of the trunk flexors(mean=17.87,SD=1.86) and
trunk
extensors
(mean=15.93,SD=2.58).
Although there was no significant muscle
imbalance seen, but a high correlation(r) was
seen between muscles of the left vs the right side.
Hip flexors(r=0.82), Hip extensors(r=0.83),Hip
adductors(r=0.72),Hip abductors(r=0.78), Hip
internal rotators(r=0.82), Hip external rotators
(r=0.76),Knee flexors(r=0.87), knee extensors
(r=0.88), ankle dorsiflexors(r=0.86), invertors
(r=0.85) and evertors(r=0.83).

DISCUSSION
The primary objective of this study was to find out
whether there were any muscular imbalances
prevailing in the roller skating population due to
the specific posture they attain while engaged in
their respective sport activity. The secondary
objective was to check the co-relation between the
muscle strengths of the dominant side vs the nondominant side. Inkelis and Stanley H.MD Et.al
studied the prevelance of injuries in roller skaters
below 16 years of age. It was observed that 74%
injuries were sustained due to various factors like
speed, strength and muscle balance. Another study
by Wonjae Lee & Songhyun Lee Et.al also
established the balance asymmetry in track speed
skaters. A study was conducted by Katsushi
Akahane and Teiji Kimura Et al to find out the
correlation between the leg muscle strength and
balance in elite and non-elite speed skaters. The
study concluded by defining an ultimate necessity
to improve the lower limb musculature strength in
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speed skaters to improve balance and
performance.
Another study was carried out by Daehee Lee and
Sangyoung Lee Et al to see the effect of knee and
ankle stability on muscle activity. The study
ultimately concluded that postural stability
depends on the efficacy of lower limb joints and
muscle stability. David G.Behm and Michael
J.Wahl Et al studied the relationship between
skating speed and selected performance measures.
They found out that the muscle performance
increased with speed in ice hockey players.
Catherine Mary Hesford and Stewart J.Laing Et al
conducted a study to find out the asymmetry of
quadriceps muscle oxygenation during elite shorttrack speed skating.
Comparision of muscle strengths was done
between left vs right side. There was no
significant change seen between the muscle
strengths.(p>0.05). Trunk flexors and extensor
muscles were compared by using the Modified
Mcgill’s endurance test. A significant difference
(p<0.05) was seen in muscle strengths of the trunk
flexors
(mean=17.87,SD=1.86) and
trunk
extensors(mean=15.93,SD=2.58).
Although there was no significant muscle
imbalance seen, but a high correlation(r) was seen
between muscles of the dominant vs the other
side. Hip flexors(r=0.82), Hip extensors (r=0.83),
Hipadductors (r=0.72),Hip abductors(r=0.78), Hip
internal rotators(r=0.82), Hip external rotators
(r=0.76), Knee flexors (r=0.87), knee extensors
(r=0.88), ankle dorsiflexors (r=0.86), invertors
(r=0.85) and evertors (r=0.83). No sport specific
muscle imbalance is seen in roller skaters. There
is a correlation between the muscle strength of left
and the non right side of the body in roller skaters.
CONCLUSION
No muscle imbalance persists between the agonist
and antagonist muscle groups in roller skaters as a
result of the Sport-Related posture maintained by
them on field. Although significant correlation can
be seen between the muscle strength of the two
sides of the body in roller skaters.
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Abstract
Study objectives- The purpose of this study was to investigate the comparative effect of kinesio tape and
rigid tape with therapeutic putty exercises on pinch strength in instrumentalists.
Design- Comparative study
Settings- All the subjects were included from all music schools of Belgaum city.
Method- Total of 30 subjects was recruited for study on the basis of inclusion and exclusion criteria after
signing the informed consent form. Subjects were divided into two groups (A= Kinesio tape and
therapeutic putty exercises and B= Rigid tape and therapeutic putty exercises), Kinesio tape and rigid
tape application was done on painful hand following which pinch strength and VAS (Visual analogue
scale) was measured of affected hand pre and post intervention. Kinesio taping was done for 2-3 days and
Rigid tape was applied for 2 days along with therapeutic putty exercises done for 3 weeks with 3 sessions
per week for 10-15 min with progressive repetition and measurements were taken again of treated hand.
Outcome Measure- Visual analogue scale and pinch gauge dynamometer.
Results- The result showed that there was a significant change in group A ieKinseio tape and therapeutic
putty exercises as compared to group B ie Rigid tape and therapeutic putty exercises and there was
significant change in pain in both the groups with reference to pinch strength in instrumentalist.
Conclusion- The results suggest that application of Kinesio tape along with therapeutic putty exercises
has effect on pain and pinch strength in instrumentalist. Further studies involving a larger sample of
subjects and a same condition are warranted to confirm our findings.
Keywords- Kinesio tape, Rigid tape, Therapeutic putty exercises, Pinch strength, instrumentalist.
Introduction
Music is a form of art and cultural activity which
has silence as a medium along with sound. Music
is a combination of vocal techniques and use of
instruments and performed with help of this both.
It is an extraordinary piece made up of
instruments and singing1.Musicianare also known

as instrumentalist. Musicians are specialized in
different variety of styles which includes different
skills which are performed by professional by
conducting, arranging, composing and singing of
music2. Instrumentalists are similar like athletes.
They also are prone to musculoskeletal injuries
like athletes. These injuries can also end their
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career or affect their life and may cause
irreversible damage due to which successful return
to musical activity may not be possible3.
Generally musicians start playing at very early age
as they grow up they actually become
anatomically shaped to their instrument4. In
19thcentury physicians started recognizing a
condition like “musician’s cramp’’ as similar to
‘‘writer’s cramp’’. Also there has been research
on condition known as ‘‘pianist’s breakdown”
which resembles “overuse syndrome”5. A mild
carpal tunnel syndrome typist may still adequately
type but a first chair violinist with the same
condition may lose that position due to inability to
play violin .Every year about (76%) musicians
suffer from problems which affect their
performance. The common conditions seen in
musicians are overuse syndrome, radial, median
and ulnar neuropathy, cervical radiculopathy,
thoracic outlet syndrome, focal dystonia, joint
hyper mobility, Linburg Comstock syndrome,
Dequervain’s syndrome and carpal tunnel
syndrome 4.
It is also seen that pinch strenght is very important
in instrumentalists. Usually musicians have
weaker pinch strength compared to non musicians.
It is seen more common in hand which is used
while playing and tip pinch is more affected due
to repetitive use of thumb and index finger.6
Several factors may be involved in the decreased
pinch strength in a musician, including a sudden
increase in playing time, practicing for long hours
without taking breaks and improperly maintained
instrument.7 Keyboard and string players have
more decreased pinch strength compared to other
instrumentalist. Every year 10%-15% musicians
are suffer from wrist injuries which reduce their
pinch strength.8 There is lack of research work
done in physiotherapy management for wrist pain
in instrumentalists. Kinesio-taping is very useful
in rehabilitation. KT tape is a specialized tape
made up of elastic cotton fibre and acrylic
adhesive, in a wavy pattern. . KT can be applied to
reduce pain and relieve muscle spasm, it also
helps to increase proprioception and strengthen
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weak muscles. KT may also be beneficial in
improving strength9. Application of KT can
facilitate muscle strength by pulling onto the
fascia due to its elastic property10.
Rigid tape is used to stabilize a joint and also to
limit movements across it. Rigid tapes help to
prevent joint and ligament injury during a sport, as
well as it helps to protect and stabilize a
previously injured joint. Rigid tape provides
physical barrier to movements, as well as it
enhances proprioception and muscle function.11
As a therapy, putty is useful in the treatment
carpal tunnel syndrome, focal dystonia, trigger
finger, hand weakness, case of tendon surgery or
in case of hand fracture. Therefore, putty hand
exercises help to improve the overall hand
strength. Different ways to improve hand and
finger’s strength include using a towel or an
exercise tool like Digi Flex for improvement of
hand strength. These exercise can be performed in
a simple manner by rolling the putty in between
the hand followed by squeezing it in between the
fingers and maintaining the tension for 3-5
seconds and repeating it for 15-20 times.12
Method
Total 30 male and female subjects with an age
group 21-45 year were recruited for the study.
They were recruited from various music schools
around Belagavi city. Subjects were selected and
assigned by convenient sampling and randomized
distribution through envelope method. The
subjects signed an informed a consent form
following which they were randomly assigned to
two groups with 15 subjects in Group A and 15
subjects in Group B. Inclusion ciriteria Instrumentalist of aged 21-45 years, Practicing for
two or more than two years and Instrumentalist
practising for three or more than three hours per
week. Exclusion criteria- Subjects who have
undergone any upper limb nerve injury and With
recent hand and wrist injuries in last 6 months.
Group A comprising of 15 subjects received
Kinesio tape and therapeutic putty exercises.
Patient is in sitting position with wrist, forearm
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and elbow should be maintained in full flexion,
full pronation and full extension. An I- shaped
kinesio tape (a single strip) is applied for
facilitation technique with rounded edges. The
tape will be applied on extensor muscle group
from origin to insertion. Followed by use of
therapeutic putty exercises for 10-15 repetitions of
each exercise with progression. Measurements
were taken before applying tape and post three
weeks according to visual analogue scale(VAS)
and pinch gauge dynamometer. Followed by alone
use of therapeutic putty exercises. Three sessions
per week for three week of putty. Group B also
comprising of 15 subjects received rigid tape and

Included for
analysis (n=15)
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therapeutic putty exercises and application of tape
was in same manner as group A. The therapeutic
exercises which were used was, the patient will be
sitting in comfortable position in chair with lowbacked, firm seated with tape applied to the
forearm. Patient is then ask to squeeze the putty
with hand, move the putty between the wrist and
finger tips, place the wrist properly in putty and
then fingers are stretch and thumb and index
shaped in putty for 10-15 repetitions of each
exercise with progression following 3 weeks
measurements were taken.

Included for
analysis (n=15)


Results
 Data analysis was done using the SPSS
16.0 version.
 Mann-Whitney U test was done to
compare pre and post intervention reading
of VAS and Pinch Gauge Dynamometer
(kgs) within group A&B.
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Annexure
Comparison of Two Study Groups (Group A And Group B) With Respect to Vas Scores at Pretest and
Posttest Time Points By Mann-Whitney U Test
Figure:Comparison of two study groups (Group A and Group B)
with respect to VAS scores at pretest and posttest time points
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Comparison of Pretest and Posttest Vas Scores in Two Study Groups (Group A And Group B) By Wilcoxon
Matched Pairs Test
Figure:Comparison of pretest and posttest VAS scores in two study groups
(Group A and Group B)
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Comparison of Two Study Groups (Group A And Group B) with Respect to Pinch Gauge Dynamometer
(KGS) Scores at Pretest and Posttest Time Points by Mann-Whitney U Test
Figure:Comparison of two study groups (Group A and Group B) with
respect to Pinch Gauge Dynamometer (kgs) scores at pretest and posttest
time points
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Comparison of Pretest and Posttest Pinch Gauge Dynamometer (Kgs) Scores in two Study Groups (Group A
And Group B) By Wilcoxon Matched Pairs Test
Figure:Comparison of pretest and posttest Pinch Gauge Dynamometer (kgs)
scores in two study groups (Group A and Group B)
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Figure (3)
(1)Subject performing putty exercises. (2)
Checking pinch strength. (3) Application of tape.
Discussion
The result supports the hypothesis that Kinesio
tape and rigid tape in instrumentalist with
therapeutic putty exercises helps to increase the
pinch strength and reduce pain in wrist.
The present study revealed male dominance in
both the groups. (group A 86.67% males whereas
60% in group B). Study done by Carl Z, Helena B,
Jenny K et al., on Musculoskeletal problems
among male and female music students proved
that females were more affected than males in
terms of body parts affected and level of stress13.
The results of this study are contradictory to the
results of the present study. This can be due to
absence of homogeneity in the study samples in
both the groups.
A study done by Susan EG Sims and Laura Engel
et al on 200 subjects with age range 18-28years
demonstrated that male musicians have weaker
pinch and grip strength compared to male nonmusicians and female musicians have also weaker
pinch and grip strength compared to female nonmusicians6. Another study done on the incidence
of hand problems in music students showed that
the mean age was 21.5 years suggesting that the
younger age group is more prone to hand and
wrist problems15. In present study the age range
was 21-45years, as in this age group
musculoskeletal injuries are more common in
musicians due to continuous practice and
repetitive movements which causes degenerative
changes in the part.
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The results showed that females have weaker
strength compared to males when it was compared
in both groups. A study done by Gavin Miller and
Fiona peck showed that right hand dominance is
more in musicians also it is more prone to injuries
as compared to left hand but the results were not
statistically significant, similar results were seen
in this study when hand dominance was
considered and it showed right hand dominance in
both the groups as compared to left hand, but the
results were not statistically significant14.
In present study VAS score was taken before and
after intervention, with the help of horizontal scale
marked from 0-10cm scale on another paper and
recorded in assent form. Intergroup p value for
VAS score was statistically considered. Intra
group p value for both the groups A and B were
statistically significant. The effects of kinesio tape
and therapeutic putty exercises (GroupA) were
significant with p value for pinch strength and
VAS score respectively. The gate control theory
can be one possible explanation for reduction in
pain as it has being proposed that neuromuscular
pathway are stimulated via increase afferent
feedback and cutaneous stretch from the
application of kinesio tape23,24. It limits the motion
in the damaged tissues thus promoting healing and
provides awareness to the subject regarding
movement of the hand. Significant results were
also seen for group B where rigid taping was
applied along with therapeutic putty exercises.
A study conducted by Wircha Mishra and
Amitabha De on 85 tabla players where symptoms
of discomfort were recorded. VAS was considered
as outcome measures to check musculoskeletal
problems in tabla players and results showed VAS
scores were more significant in the right shoulder
and although wrist was clinically significant, but
statistically it wasn’t proved16. Similar study was
done by Eri Yoshimora and Pamela Mia Paul to
assess the level of pain in piano players
considering VAS to be the outcome measure17. In
the present study, involvement of the wrist and
hand in music students proved its statistical
significance.
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In the current study, within group measurement of
pinch strength was taken and compared pre and
post intervention in each group was statistically
significant with p-value for both the groups. The
cause for increase in pinch strength could be due
to effect of therapeutic putty exercises which
strengths hand muscles and also because of
application of tape which caused reduction in
wrist pain that might have induced the changes in
pinch strength. Between group measurements for
pinch strength was statistically significant post
treatment, and the difference was found out to
statistically significant.
Comparison of outcome measures between both
the groups showed that kinesio taping and
therapeutic putty exercise was significantly better
than rigid taping and therapeutic putty exercises.
A study done by Sofia Brorsson and Maritan
villiges et al on hand function in rheumatoid
arthritis patients with six weeks hand exercise
(therapeutic putty exercises) program showed
significant improvement in hand function post six
weeks on force measurements and hand function.
Extension force and flexion force increased at the
end of 12 weeks18. In the present study, the result
clearly depicted that there was more marked
increase in pinch strength with group A (KT), as
compared to group B (RT) which showed group A
improved more than group B . Therapeutic putty
exercises done along with taping provides greater
awareness of the movement thereby a higher
muscular activation is generated which provides
training effects on the muscles of the forearm and
hand.
Studies have shown that kinesio tape has proved
to be effective in increasing pinch strength and the
possible reason for this could be that while
applying the kinesio tape there is longitudinal
stretch applied on muscles of the forearm and
hand which activates and strengthens the weaker
muscles by pulling onto fascia due to its elastic
property. I-shape kinesio and rigid taping was
done in group A and B respectively for the wrist
extensor muscles in the present study. Specific
taping resulted in greater tactile stimulation of the
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wrist extensors and inhibition of other muscles20.
Improvement in strength of the wrist extensors
placed the wrist and hand in a mechanical
advantage position thereby improving the pinch
strength in the subjects. A similar study was done
by Bill Vicenzio and Jane Brooksbank to see the
effect of rigid tape on elbow for pain-free grip
strength on lateral epicondylgia and the result
showed a significant change with pain free grip
strength in subjects after using rigid tape with
statistically significant p-value19.
To our knowledge there was no treatment regimen
done on musicians for the pain and reduced pinch
strength. So the present study was done following
a proper treatment regimen considering various
studies done previously. A meta analysis study
was done by Robert Csapo on effects of kinesio
taping on skeletal muscle strength on 19 studies,
on 538 subjects, the overall population subjects
showed that on average the potential to increase
strength by application of KT is negligible21. One
more study was done by Amir Buljina and Mihra
Taljanovic showed that use of balance resistive
hand exercises using therapeutic putty for
treatment of rheumatoid hand helps in
improvement of functional status of hand
following three weeks22. Therefore taking in
consideration different studies, in our study three
weeks intervention programme was carried out
where application of tape was done for 2 days
following which three sessions per week for three
weeks of therapeutic putty exercises was given
and measurements were taken pre and post
treatment on VAS and Pinch Gauge meter.
Following a standard exercise and taping regimen
helped in greater improvement in outcome as well
as subject satisfaction.
To the best of our knowledge this is the first
clinical trial to demonstrate the effectiveness of
kinesio tape versus rigid tape with therapeutic
putty exercises in instrumentalists.
According to the above stated discussion no study
has been conducted, so a comparison has been
made between the effectiveness of kinesio tape
and therapeutic putty exercises versus rigid tape
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and therapeutic putty exercises to reduce pain and
improve pinch strength in instrumentalists within
the age group of 21-45 years. Thus taking into
consideration the statistical analysis of the study
we can conclude that both kinesio tape and rigid
tape along with therapeutic putty exercises
reduces pain and increase pinch strength in
instrumentalists but, kinesio tape and therapeutic
putty exercises, more significantly reduces pain
and increases pinch strength than compared to
rigid tape and therapeutic putty exercises.
Thera putty exercises thus help in preventing
injuries in instrumentalists also can be used as a
protocol to prevent injuries and to increase in
performances.
Limitation
1) Long term effect of taping was not
assessed
2) Study sample was not homogenous in
terms of gender.
3) Small sample size.
Conclusion
The present study concluded that both the
technique is effective in improving the pain and
pinch strength in instrumentalists. The study
highlights that kinesio tape and therapeutic putty
exercises is better choice of treatment in
improving pain and pinch strength in
instrumentalist than rigid tape and putty exercises.
Strength of the Study
Based on the result of this study we came to know
about the effect of kinesio tape and therapeutic
putty and observed the changes in pain and pinch
strength related with the instrumentalists. In both
groups both the techniques showed independent
effectiveness in improving pinch strength.
Depending on results we can emphasise that the
effect of kinesiotape and therapeutic putty proved
more effective for treating the instrumentalists
with pain and reduce pinch strength than rigid
tape.
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Effect of mat Pilates exercises on pulmonary function
parameter and quality of life of women with type 2
diabetes mellitus: An experimental trial
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Abstract
Study Design: An experimental study
Background: Diabetes mellitus associated with reduced life expectancy, significant morbidity due to
specific diabetes related microvascular complications, increased risk of macrovascular complication
and diminished quality of life [1]. These changes also have adverse effect on the lungs of the patients.
Aims: To evaluate the effect of Mat Pilates exercise on pulmonary function parameters and quality of
life in type 2 diabetes mellitus.
Method: 30 females with type 2 diabetes mellitus between the ages 45-65 years were included in the
study. Demographic data of each participant was obtained and Mat Pilates exercises were administrated
for 45 minutes/day for 4 days a week for 2 weeks. Spirometeric tests were done pre and post
intervention; the spirometeric parameters were FEV1, FVC and the ratio of FEV1/FVC. The change in
quality of life was measured pre and post intervention.
Result: Statistically there is a significant difference between the pre and post pulmonary performance
and quality of life. There was significant statistical difference between pre and post FEV1 average
performance values with p-value is less than 5% significance level (p= <0.05).
Conclusion: Present study concludes that Mat Pilates exercises helps in maintaining pulmonary
function and quality of life in type 2 diabetes mellitus females.
Keywords: Type 2 diabetes mellitus women, mat pilates and pulmonary function.
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1. Introduction
According to WHO Classification “Diabetes is a condition primarily defined by the level of
hyperglycaemia giving rise to risk of microvascular damage. The reduced life expectancy is
associated with significant morbidity due to specific diabetes related microvascular
complications, increased risk of macrovascular complication and diminished quality of life
[1]
. The main symptoms of diabetes mellitus are polyuria, polydipsia, weight loss; some of
the other symptoms are polyphagia and blurred vision. Long term complications of diabetes
mellitus are retinopathy, foot ulcers, cardiovascular complications, pulmonary complications,
peripheral neuropathy, sexual dysfunction, autonomic neuropathy. Diabetes is mainly
classified into type 1 and type 2, Type 1 diabetes is also known as insulin dependent diabetes
or juvenile onset diabetes, it mainly occurs due tocellular-mediated autoimmune destruction
of the β-cells of the pancreas. Type2 diabetes is also known as insulin independent diabetes
or adult onset diabetes, this individualsare insulin resistance or has relative insulin
deficiency. Usually people with type 2 diabetes mellitus either are obese or develop obesity
in later stages [2].
As we all know the principal muscle for breathing is diaphragm, the diaphragm contracts
during inspiration and relaxes during expiration [3], Diaphragm moves downwards during
inspiration and upward during expiration. This movement of the diaphragm is in co
contraction of the abdominal muscles and pelvic floor muscles [4]. As the diaphragm moves
upwards the intra abdominal pressure increases due which the pelvic floor muscles contract
to protect the organs. Thus the pelvic floor contracts during expiration and relaxes during
expiration [5]. This shows that diaphragm with other muscles of respiration alone are not
responsible for breathing, it is the co-contraction of the respiratory muscles, diaphragm, the
abdominals and pelvic floor muscles [6].
~ 12 ~
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and 5 minutes of cool down period. For all the participants
the intervention was given for 45minutes/day for 4 days a
week for 2 weeks. The outcome measures were assessed
before commencing the treatment and at the end of the study
duration. Outcome measures used were pulmonary
parameters and RAND Sf -36. Pulmonary parameters were
measured by a spirometer (vitalograph COPD6) which
included the Forced expiratory volume in the first second,
Forced vital capacity and the ratio of the two (FEV1/FVC).
The RANDSf-36 scale consists of 8 health concepts:
physical functioning, bodily pain, role limitation due to
physical health problems, role limitations due to personal or
emotional problems, emotional well being, social
functioning, energy/ fatigue, and general perception. It also
provides a single item that provides an indication of
perceived change of health.

Since the co contraction of these muscles increases the intra
abdominal muscles, it also helps in trunk stability [7].
Pilates exercises are based on the principles of centering,
contraction, control, precision, breathing, and movement
flow. Pilates strengths the muscle, increases the flexibility,
breathing co-ordination [8]. Pilates mainly focuses on the
core muscles such as the abdominals, hip extensors, hip
flexors, the pelvic floor muscles and the diaphragm which
are also the main muscles for stability of spine.
Based on this concept that pelvic floor muscles contract
during breathing, this study will be carried out and Pilates
effect will be seen on the respiratory muscles.
2. Methods
Study was approved by institutional review committee and
was concluded in conformity with the principles outlined in
declaration of Helsinki.

3. Result
The mean values indicate the improvement in performance
of respondent after the treatment since post mean value is
greater than the pre mean value and also the standard
deviation shows the consistency with post treatment value
which is less than the pre treatment value.
The correlation value also indicated significant association
between the two variables since the test has revealed a
strong relationship having 62% movement in the same
direction was at 5% significance level (i.e. p<0.05).
The recorded mean difference value (-6.77) is negative that
shows the augmentation in post treatment performance
value which was the standard desired or expected outcome
of the study. The pulmonary function scores of all the 30
participants are presented in table 4.1.

2.1 Participants
Participants were recruited from the tertiary care hospital at
Belagavi. Thirty participants were included in the study
from the tertiary care hospital. The inclusion criteria were:
females diagnosed with type 2 diabetes mellitus between the
age of 45-65years and the patients who were willing to take
part in the study. The exclusion criteria included:
musculoskeletal disorders, neurological disorders and acute
and chronic cardiovascular disorders. After meeting the
inclusion and exclusion criteria patients were recruited in
the study.
2.2 Intervention
Each patient included in the study received 10 minutes of
warm up exercises, followed by 30minutes of mat Pilates

Table 1

Mean
Standard Deviation
Pre
Post
Pre
Post
FEV1
47.26
57.56
16.76
20.61
FVC
47.90
52.03
16.72
17.95
FEV1FVC
75.23
80.96
23.32
21.89
*p<0.05 statistical significance value
Particular

r – value

p-value

Mean Difference

t-value

p-value

0.467
0.698
0.567

0.008*
0.000*
0.001*

-10.30
-4.13
-5.73

-2.906
-1.673
-1.490

0.007*
0.105
0.147

value which was the standard desired or expected outcome
of the study.
To test the hypotheses, Pre and Post performance analysis
was performed to document if there are any statistically
significant changes in the respondents after treatment using
“paired sample t-test” at 95% confidence interval or 5% of
significance level and also descriptive statistics analysis has
been performed to ascertain the mean difference. The result
is shown in the following table 4.2.

The mean values indicate the improvement in performance
of respondent after the treatment since post mean value is
greater than the pre mean value and also the standard
deviation shows the consistency with post treatment value
which is less than the pre treatment value.
The correlation value indicated insignificant association
between the two variables since the test has revealed a weak
relationship having 17% movement in the same direction
with at 5% significance level (i.e. 0.326 < 0.05).
The recorded mean difference value (-13.11) is negative that
shows the augmentation in post treatment performance

Table 2
Mean
Pre
Post
Rand sf-36 AVG 56.19 69.30
*p<0.05 statistical significance value
Particular

Standard deviation
Pre
Post
14.54
10.33

r – value

p-value

Mean Difference

t-value

p-value

0.17

0.326

-13.11

-4.43

0.000*

neuropathy, nephropathy, coronary artery disease and lung
impairment. Y.Hsin-Chieh et al in their study found that the
histopathological findings seen the lungs of diabetic patients
revealed microanginopathic changes such as the fibrosis and

4. Discussion
The complications in Diabetes are mainly due to
macroanginopatic and microanginopaticchanges that take
place during diabetes, which leads to retinopathy,
~ 13 ~
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basal lamina thickening that can lead to a restrictive lung
defects [9]. There were many investigations done which state
that hyperglycemia was associated to poor skeletal muscle
strength due to increased protein catabolism, for this reason
respiratory muscle endurance also decreased in diabetes
mellitus [10]. keerthi et al observed that there is a decrease in
total lung capacity might be due to an altered collagen
matrix in the lung [11]. There was a study conducted by
Mahmaud M EL.Habashy et al where they studied the
impact of diabetes mellitus and its control over the lung and
cardiopulmonary exercise tests and they found that there
was a decrease in PFT and VO2 max when compared to non
diabetics [12].
In this study we found that there was improvement in forced
expiratory capacity in one second (FEV1) and there was no
change in the FEV1/FVC ratio, there were very few studies
done to know the pulmonary function improvement in
diabetes mellitus patients. Janaina et al reviewed articles
about the effect of lung function and functional capacity in
obese people and they observed that Pilates promotes the
strengthening of the abdominal muscles and that improves
the diaphragmatic function it may result in positive
outcomes in respiratory function, thereby improving
functional capacity [13]. Maria Tinico Fernandez et al
conducted a study on 45 university students who did not
participate in any physical activities and that Pilates does
improve the cardio respiratory parameters [14].
In this study we found that the quality of life of the women
has improved, D.J Wexler et al found there is decrease in
quality of life of patients with type 2 diabetes mellitus
patients association with pulmonary complications [15]. M.
torabian et al conducted a study to know the effect of Pilates
on general health of types 2 diabetes mellitus women and
found that Pilates does improve the general health in the
women [16]. HulyaYucel et al investigated effects of Pilatesbased mat exercise on Glycemic control, anxiety,
depression, and quality of life women with type 2 diabetes
and found that Pilates would improve the quality of life of
women and they suggested that it should be a part of the
treatment [17]. The limitation of this study was the duration
of the exercise which was 2 week, the long term effect could
not be seen and also the blood glucose level was not taken
into consideration in the study.

3.

4.
5.
6.

7.

8.

9.

10.

11.
12.

6. Conclusion
Present study concluded that there was improvement in
FEV1 but the FEV1/FEV ratio was not statistically
significant, we can also conclude that Pilates can be used to
maintain the pulmonary function and improve Quality of life
of type 2 diabetes mellitus women.

13.

14.

7. Acknowledgements
The authors gratefully acknowledge the participants in this
study for their willingness and cooperation in being part of
this study.

15.

8. Declaration of Conflicting Interest
The authors declare no conflict of interest with respect to the
authorship and/or publication of this article.

16.

9. References
1. AA. Pulmonary Function Tests in Type 2 Diabetics and
Non-Diabetic People - A Comparative Study. Journal of
clinical and diagnostic research. 2013; 7(8):1606-1608.
~ 14 ~

Hamdy GIA, Amin M, Rashad A. Pulmonary function
changes in diabetic lung. Egyptian Journal of Chest
Diseases and Tuberculosis. 2013; 62(3):513-517.
Yucel Huysal O. Pilates-Based Mat Exercises and
Parameters of Quality of Life in Women With Type 2
Diabetes. Iranian Red Crescent Medical Journal. 2016;
18(3).
http://ircmj.com/?page=article&article_id=21919.
Park H, Hwang B, Kim Y. The impact of the pelvic
floor muscles on dynamic ventilation maneuvers. J
PhysTher Sci. 2015; 27(10):3155-3157.
Han Dha M. Effect of pelvic floor muscle exercises on
pulmonary function. J PhysTher Sci. 2015;
27(10):3233-3235.
Giacomini M, da Silva A, Weber L, Monteiro M. The
Pilates Method increases respiratory muscle strength
and performance as well as abdominal muscle
thickness. Journal of Bodywork and Movement
Therapies. 2016; 20(2):258-264.
El-Habashy M, Agha M, El-Basuni H. Impact of
diabetes mellitus and its control on pulmonary functions
and cardiopulmonary exercise tests. Egyptian Journal of
Chest Diseases and Tuberculosis. 2014; 63(2):471-476.
Ehrlich S, Quesenberry C, Van Den Eeden S, Shan J,
Ferrara A. Patients Diagnosed With Diabetes Are at
Increased Risk for Asthma, Chronic Obstructive
Pulmonary Disease, Pulmonary Fibrosis, and
Pneumonia but Not Lung Cancer. Diabetes Care. 2009;
33(1):55-60.
Hsin-Cheih Y, Naresh MP, Nae Yuh W et al. Cross
sectional and prospective study of lung function in
adults with type 2 diabetes, diabetes Care 31. 2008,
101-108.
Mohammad khan A, Nasim Jahan, Nayama sultana,
Rezina A. FVC FEV1, FEV1/FVC. % in type-1 diabetic
male and their relationships with HbAIc, J. Bangladesh
soc. Physiol. 2012; 7(1):23-28.
Keerti G, Sharan. B, Hari Krishna B, Suresh M.
Deterioration of pulmonary function in type 2 diabaets
mellitus, J. Pharm. Biol. Sci. 2012; 1:39-43.
Mohmaud ME, Habashy, Mohammad A, Agha Hany A,
Basuni EL. Impact of diabetes mellitus and it control on
pulmonary function and cardiopulmonary exercise tests.
egyptain journal of chest diseases and tuberculosis.
2013; (63):471-476.
Janania Rochd Neihues. Ana Ines Gonzales, Robson R,
Patrica Haas, Pialtes Method for lung function and
functional capacity in obese adults. Alternative
Therapies. 2015; 21(5):73-80.
Tinoco-Fernández M, Jiménez-Martín M, SánchezCaravaca M, Fernández-Pérez A, Ramírez-Rodrigo J,
Villaverde-Gutiérrez C. The Pilates method and
cardiorespiratory adaptation to training. Research in
Sports Medicine. 2016; 24(3):266-271.
Wexler DJ, Grant RW, Wittenberg E. Bosch JL.
Cagliero E. Delahanty L et al. Meigs Correlates of
health-related quality of life in type 2 diabetes.
Diabetologia. 2006; 49:1489-1497.
Maryam Torabian, Mohsen Taghadosi, Neda Mirbagher
Ajorpaz, Leila Khorasanifar. The effect of Pilates
exercises on general health in women with type 2
diabetes. Life Sci J. 2013; 10(s):283-288. (ISSN:10978135). http://www.lifesciencesite.com.

International Journal of Applied Research

17. Yucel H, Uysal O. Pilates-Based Mat Exercises and
Parameters of Quality of Life in Women With Type 2
Diabetes. Iranian Red Crescent Medical Journal. 2016;
18(3).

~ 15 ~

JMSCR Vol||05||Issue||07||Page 25379-25387||July

2017

www.jmscr.igmpublication.org
Impact Factor 5.84
Index Copernicus Value: 83.27
ISSN (e)-2347-176x ISSN (p) 2455-0450
DOI: https://dx.doi.org/10.18535/jmscr/v5i7.177

Comparative Study of Laura Mitchell’s Physiological Relaxation Technique
Versus Jacobson’s Progressive Relaxation Technique on Severity of Pain
And Quality of Life in Primary Dysmenorrhea: Randomized Clinical Trial
Authors
1

Dr Ganesh B. MPT PhD , Ashma Chodankar BPT2, Bhakti Parvatkar BPT3
1

Professor, Kle’s Institute of Physiotherapy
Email: drganeshnssofficer@gmail.com
2
Intern, Kle’s Institute of Physiotherapy
Email: archodankar@gmail.com
3
Intern, Kle’s Institute of Physiotherapy
Email: parvatkarbhakti@yahoo.com

Abstract
Aim: To Evaluate which relaxation technique is more effective on severity of pain and quality of life in
primary dysmenorrhea.
Objectives: To compare the effect of Laura Mitchell’s physiological versus Jacobson’s progressive relaxation
technique on severity of pain and quality of life in primary dysmenorrhea. To study the effect of Laura
Mitchell’s physiological and Jacobson’s progressive relaxation technique on severity of pain and quality of
life in primary dysmenorrhea.
Methods: Two groups were made consisting of group A(n=17) and group B(n=17) under the age of 18to 22
years with primary dysmenorrhea and were randomly assigned to the study. Moos menstrual distress
questionnaire (MMDQ) was used as screening tool and Numeric pain rating scale to assess severity of pain
and quality of life scale by American chronic pain association to assess quality of life were administered pre
intervention and post intervention. Group A was given Laura Mitchell`s physiological relaxation technique
and Group B was given Jacobson`s progressive relaxation technique for 30 minutes twice a day for two
consecutive cycles.
Result: Significant decrease in the intensity of pain was seen in group Aas compared to group B and
significant improvement of quality of life was seen in group B as compared to group A.
Conclusion: Laura Mitchell’s physiological relaxation technique was more effective in reducing severity of
pain and Jacobson’s progressive relaxation technique was more effective in improving quality of life in
primary dysmenorrhea. Both the relaxation techniques improved quality of life and reduced absenteeism and
stress levels and it is easy, cheap and has no side effects
Keywords: Dysmenorrhea, Laura Mitchell’s physiological and Jacobson’s progressive relaxation techniques,
pain and quality of life.
INTRODUCTION
The term dysmenorrhea comes from Greek
word for difficult monthly flow and describes

painful menstruation. Majority of women suffer
from dysmenorrhea, which is the most common
gynaecological disorders1.
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It is a periodic discharge of blood mucus and
epithelial cells that occur at monthly intervals
throughout the reproductive cycle2.
The prevalence of primary dysmenorrhea in
women in India is about 90%3.
Dysmenorrhea is characterized by cramping
pelvic pain before or during the onset of
menstrual cycle, lasting up to 1-3 days4
Dysmenorrhea can lead to absenteeism from
school, or college and decreased work
efficiency. Several studies have shown that
adolescents with primary dysmenorrhea report
that it effects their academic performance,
social and sports activities5,6.
A study showed that more than 50% of all
menstruating
women
experienced
some
discomfort. It has been reported that probably
5 to 10% of girls in their late teens suffer
from
severe
spasmodic dysmenorrhea
interpreting their educational and social life7.
The etiology of primary dysmenorrhea is not
precisely understood , but most symptoms can
be explained by the action of uterine
prostaglandins , particularly PGF2- Alfa8.
As there is an increase in the production and
release of prostaglandins (mainly PGF2) in the
endometrium during the menstruation, it causes
an increase in the frequency of uterine
contraction, which causes pain leading to
primary dysmenorrhea9.
The risk factors for dysmenorrhea are: age <
20 years, nulliparity, heavy menstrual flow,
smoking, upper socioeconomic status , attempts
to lose weight , physical inactivity , disruption
of social networks , depression and anxiety.
Some of the symptoms of dysmenorrhea are
backache, vomiting , nausea, diarrhea, Fatigue,
mood changes and breast tenderness.10
Usually pain begins from the first day of
menstrual cycle and lasts up to two days 11.
Various relaxation technique can be used in
relieving pain and improving quality of life in
women’s with primary dysmenorrhea. Two
techniques used in this study.
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Laura Mitchell’s physiological Relaxation
therapy which is effective in improving immune
functions, decreasing depression and improving
quality of life.
Mitchell’s muscle relaxation technique is based
on physiological principle of reciprocal inhibition
and involves diaphragmatic breathing. When
one group of muscles acting on a joint is
working, the opposing group relaxes. In Laura
Mitchell relaxation technique there is involvement
of reciprocal relaxation, where one part of the
body is moved in the opposite direction from
an area of tension, and then letting it go.
Jacobson relaxation technique involves flexing
specific muscles, holding that position and
then relaxing the muscles. This technique
often involves progressing through the muscle
groups of the body one at a time, beginning
with the feet, spending approximately one
minute on each area12.
No study has been done to compare the effects of
these
relaxation
techniques
in
primary
dysmenorrhea. Hence, we have compared Laura
Mitchell’s physiological relaxation technique and
Jacobson’s progressive relaxation technique to see
which is more effective on severity of pain and
quality of life in primary dysmenorrhea.
MATERIALS AND METHODS
Subjects were screened using moos menstrual
distress questionnaire. All were screened for
inclusion and exclusion criteria. The purpose of
the study was explained and a written informed
consent was obtained from all the subjects.
The subjects were randomly allocated into 2
groups viz. Group A and group B. All the subjects
were assessed pre- intervention and postintervention using numeric pain rating scale and
American chronic pain association quality of life.
Group A subjects were given Laura Mitchell’s
progressive relaxation technique and Group B
participants were given Jacobson's progressive
relaxation technique for 30 minutes, for two
consecutive menstrual cycles. Subjects were
assessed twice for severity of pain and quality of
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life using numeric pain rating scale and American
chronic pain association quality of life scale
respectively, pre- intervention i.e. at the beginning
of first menstrual cycle and post- intervention i.e.
at the end of first menstrual cycle and same was
repeated for second consecutive menstrual cycle.
INTERVENTION
Group A - Laura Mitchell’s physiological
relaxation technique

Treatment procedure: She was instructed to
assume a comfortable half lying or supine position
on a firm surface by using pillows and cushions to
accommodate her body curves. She was fully
supported and her body parts were relaxed as well
as, there was no muscle tension. Her mouth and
eyes was gently kept closed. The voice of the
instructor used during relaxation training was
smooth and quiet. Gradually reducing in volume
as the session was progressed. After that, she was
instructed to perform the following:
1) Dragging her jaw downwards inside her
mouth. Then, she has to stop this action
and feel the new position.
2) Pressing her tongue downwards in her
mouth. Then, she has to stop this action
and feel it.
3) Closing her eyes gently if they are open,
keeping her eyelids down, then she has to
stop and she was asked to feel and enjoy
the peace of darkness.
4) Pushing her head downwards against the
bed, then stop this action and note the bed
carried weight of her head.
5) Pulling her shoulders towards her feet,
feeling the space between her shoulders
and her ears, then stop this action and feel
the new position.
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6) Sliding her elbows sideways away from
her body until she reaches a comfortable
point. Then, she was asked to stop moving
and feel the space between her arms and
her body.
7) Abducting and extending (stretching and
separating) her fingers and thumbs with
the palmer surface of both hands rested on
the bed. Then, stopping and noting how
her hands feel, spending one or two
moment taking these sensation.
8) Breathing slowly and deeply without
putting any effort into her breathing or any
change in its rhythm.
9) Rolling her thighs outwards (external
rotation). Stopping, letting her legs settled
comfortably and noting how they feel in
this position.
10) Moving her knees until they are
comfortable, adjusting their positions to
enhance their comfort. Stopping and
registering the sense of ease.
11) Planter flexing her feet away from her face
being careful not to induce cramp.
Stopping and feeling the new position of
her feet.
12) Pushing her body downwards against the
bed. Stopping, then, feeling her body
weight being supported and noting the
points where her body touch the bed.
13) Thinking of a smoothing action which will
begin above her eye brows, move up into
hair line, continued over the crown of her
head and down to the back of her neck.
Enjoying this effect.
Then, she was instructed to slowly return to the
active state gradually to avoid fainting. She Was
asked to open her eyes, being aware of the room,
give her limbs a gentle stretches and her body
plenty of time to be adjusted to an active state.
This technique was performed for thirty minutes
per session, for 2 consecutive menstrual cycles.
Group B - Jacobson’s progressive relaxation
technique
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Following instructions was given to the patients:1) Take three deep abdominal breaths,
exhaling slowly each time. As you exhale,
imagine that tension throughout your body
begins to flow away.
2) Clench your fists. Hold for 7-10 seconds
and then release for 15-20 seconds. The
same time intervals was used for all other
muscle groups.
3) Tighten your biceps by drawing your
forearms up towards your shoulders with
both arms. Hold and relax.
4) Tighten your triceps by extending your
arms out straight and lock your elbows.
Hold and then relax.
5) Tense the muscles in your forehead by
raising your eyebrows as far as you can.
Hold and then relax. Imagine your
forehead muscles becoming smooth and
limp as they relax.
6) Tense the muscles around your eyes by
clenching your eyelids tightly shut. Hold
and then relax. Imagine sensations of deep
relaxation spreading all around you.
7) Tighten your jaws by opening your mouth
so widely that you stretch the muscles
around the hinges of your jaw. Hold and
then relax. Let your lips part and allow
your jaw to hang loose.
8) Tighten the muscles in the back of your
neck by pulling your head way back; as
you are going to touch your head to your
back. Hold and then relax.
9) Take a few deep breaths and tune in to the
weight of your head sinking into whatever
surface it is resting on.

10) Tighten your shoulders by raising them up
as if you are going to touch your ears.
Hold and then relax.
11) Tighten the muscles around your shoulder
blades by pushing your shoulder blades
back as if you are going to touch them
together. Hold the tension in your shoulder
blades and then relax.
12) Tighten the muscles of your chest by
taking in a deep breath. Hold for up to 10
seconds and then release slowly. Imagine
any excess tension in your chest flowing
away with the exhalation.
13) Tighten your stomach muscles by sucking
your stomach in. Hold and then release.
Imagine a wave of relaxation spreading
through your abdomen.
14) Tighten your lower back by arching it up.
Hold and then relax.
15) Tighten your buttocks by pulling them
together. Hold and then relax. Imagine the
muscles in your hips going loose and limp.
16) Squeeze the muscles in your thighs all the
way down to your knees. Hold and then
relax.
Feel
your
thigh
muscles
smoothening out and relaxing completely.
17) Tighten your calf muscles by-pulling your
toes towards you. Hold and then relax.
18) Now imagine a wave of relaxation slowly
spreading throughout your body, starting
at your head and slowly penetrating every
muscle groups all the way down to your
toes.
RESULT
Table 1: Comparison of Group A and Group B
with respect to mean age and BMI scores by t test
Variable

Group

Age in yrs

Group A

Mean
19.88

SD
1.65

SE
0.40

t-value
-0.3323

p-value
0.7418

Height in cms

Group B
Group A

20.06
156.12

1.43
5.96

0.35
1.44

-0.6636

0.5117

Weight in kgs

Group B
Group A
Group B

157.59
54.65
58.12

6.93
6.35
11.02

1.68
1.54
2.67

-1.1267

0.2682

BMI

Group A

22.18

2.17

0.53

-0.7761

0.4434

Group B

23.21

5.01

1.21
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Table 2: Comparison of two study groups (Group
A and Group B) with respect to onset of period
(yrs) by t test
Groups
Group A
Group B

N
17
17

Mean
13.71
12.88

SD
1.45
0.99

SE
0.35
0.24

t-value
1.9345

P-value
0.0619

Table 3 : Comparison of two study groups (Group
A and Group B) with respect to length of cycle
(days) by t test
Groups

N

Mean

SD

SE

t-value

P-value

Group A

17

31.18

2.43

0.59

0.1328

0.8952

Group B

17

31.06

2.73

0.66

Table 4 : Comparison of two study groups (Group
A and Group B) with respect to length of period
by t test
Groups

N

Mean

SD

SE

t-value

P-value

Group A

17

5.24

0.66

0.16

1.2184

0.2320

Group B

17

4.88

0.99

0.24

Table 7: Comparison of Group A and Group B
with respect to numerical pain scores in 2nd cycle
at pretest and posttest time points by independent t
test
Groups

Group A

Mea
n
6.18

Group B

6.71

Groups

n

Mean

SD

SE

t-value

P-value

Group A

17

91.76

25.16

6.10

0.5267

0.6020

Group B

17

88.00

15.34

3.72

Table 6: Comparison of Group A and Group B
with respect to numerical pain scores in 1st cycle
at pretest and posttest time points by independent t
test
Groups

Group A
Group B

Pretest
Mea
SD
n
7.06
1.3
0
7.88
1.1
7

Posttest
Mea
SD
n
3.53
1.1
2
4.24
1.3
0

Changes
Mean
SD
3.53

0.94

3.65

0.93

-1.9461

-1.6928

50.00%#,
p=0.0001*
46.27%#,
p=0.0001*
-0.3659

P-value

0.0605

0.1002

0.7168

*p<0.05, #applied dependent t test

1.0
1
1.0
5

Mea
n
2.53
3.29

Changes

SD

Mean

SD

1.2
3
1.2
6

3.65

0.79

3.41

0.87

-1.4974

-1.7878

59.05%#,
p=0.0001*
50.88%#,
p=0.0001*
0.8273

P-value

0.1441

0.0833

0.4142

*p<0.05, #applied dependent t test

Table 8: Comparison of Group A and Group B
with respect to quality of life scores in 1st cycle at
pretest and posttest time points by independent t
test
Pretest

Group A

Mea
n
5.76

Group B

5.24

SD
1.6
8
1.9
5

Posttest

Changes

Mea
n
7.82

SD

Mean

SD

0.81

2.06

1.25

7.65

1.46

2.41

0.87

% of change in group
A
% of change in group
B
t-value

0.8476

0.4370

35.71%#,
p=0.0001*
46.07%#,
p=0.0001*
-0.9562

P-value

0.4030

0.6650

0.3461

*p<0.05, #applied dependent t test

Table 9: Comparison of Group A and Group B
with respect to quality of life scores in 2nd cycle
at pretest and posttest time points by independent t
test
Groups

% of change in group
A
% of change in group
B
t-value

SD

Posttest

% of change in group
A
% of change in group
B
t-value

Groups

Table 5: Comparison of two study groups
(Group A and Group B) with respect to MMDQ
scores by t test

Pretest

Pretest

Posttest

Mean

SD

Group A

6.65

Group B

5.88

1.2
2
1.5
8

Mea
n
8.53
8.29

Changes

SD

Mean

SD

0.5
1
0.7
7

1.88

1.17

2.41

1.33

% of change in
group A
% of change in
group B
t-value

1.5808

1.0460

28.32%#,
p=0.0001*
41.00%#,
p=0.0001*
-1.2362

P-value

0.1237

0.3034

0.2254

*p<0.05, #applied dependent t test

Dr Ganesh B. et al JMSCR Volume 05 Issue 07 July 2017

Page 25383

JMSCR Vol||05||Issue||07||Page 25379-25387||July
Age distribution: Age of the participants in the
study was between 18 to 22 years. The mean age
of the participants in group A was 19.88 years, the
mean age of participants in group B was 20.06
years. (Table 1)
Body mass index: In group A, the mean BMI of
participants was 22.18 and in group B, the mean
BMI of the participants was 23.21. The p value by
paired t test was found to be 0.0001in both the
groups which is highly significant. When
compared between the two groups mean BMI
showed not much statistical difference. (Table 1)
Onset of period: In group A, the mean onset of
period was 13.71 and in group B was 12.88. The
p value was found to be 0.0001 in both the groups
which is highly significant. On comparing within
group showed significant difference but when
compared within the groups, ‘p’ value showed no
statistical difference. (Table 2)
Length of cycle: In group A, the mean length of
cycle was 31.18 and in group B was 31.06. when
compared in the groups ‘p’ value was found to be
significant. When compared between the groups
‘p’ value showed no statistical difference. (Table
3)
Length of period: In group A, the mean length of
period was 5.24 and in group B was 4.88. when
compared in the groups ‘p’ value was found to be
significant. When compared between the groups
‘p’ value showed no statistical difference. (Table
4)
Moos menstrual distress questionnaire: In
group A, the mean of moos menstrual distress
questionnaire was 91.76 and in group B was
88.00. On comparing the two groups, the result
showed that there is slight statistical difference
between group A and group B.( Table 5)
Numeric pain rating scale in 1st menstrual
cycle: In group A, Pre test mean of numeric pain
rating scale was 7.06±1.30 and post test was
3.53±1.12 and in group B, Pre test was
7.88±1.17 and post test was 4.24±1.30. The
percentage of change in group A ,was 50.00%
and group B showed 46.27%. On comparing both
the groups, group A was found to be better than
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group B and showed significant reduction in the
severity of pain of participants from group A .
(Table 6)
Numeric pain rating scale in 2nd menstrual
cycle: In group A, Pre test mean of numeric pain
rating scale was 6.18±1.01 pretest and post test
was 2.53±1.23 and in group B pre test was
6.71±1.05 and post test was 3.29±1.26 . The
percentage of change in group A was 59.05% and
group B showed 50.88%. On comparing both the
groups, group A was found to be better than group
B and showed significant reduction in the severity
of pain of participants from group A. (Table 7)
Quality of life scores in 1st cycle: In group A, Pre
test quality of life scores was 5.76±1.68 and Post
test was 7.85±0.81 and in group B, Pre testo f
quality of life scores was 5.24±1.95 and Post test
was 7.65±1.46 . The percentage of change in
group A was 35.71% and group B showed
46.07%. On comparing both the groups, group B
was found to be better than group A and showed
significant improvement in the quality of life of
participants from group B . (Table 8)
Quality of life scores in 2nd cycle: In group A,
Pre test quality of life scores was 6.65±1.22 and
Post test was 8.53±0.51 and in group B, Pre test
quality of life scores was 5.88±1.58 and Post test
was 8.29±0.77. The percentage of change in group
A was 28.32% and group B showed 41.00%.
Hence on comparing both the groups, group B
was found to be better than group A and showed
significant improvement in the quality of life of
participants from group B. (Table 9)
DISCUSSION
The present study was conducted to compare the
effect of Laura Mitchell’s physiological relaxation
technique and Jacobson’s progressive relaxation
technique on severity of pain and quality of life in
primary dysmenorrhea. In this study, 34 subjects
were randomly allocated into two groups. All the
subjects were screened using MMDQ scale.
Each group were give relaxation techniques for 30
minutes, twice a day for two consecutive
menstrual cycles.
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Relaxation techniques are known to be effective in
improving
immune
function,
decreasing
depression and improving quality of life. It is also
proved to be beneficial in reducing anxiety and
stress. Hence it is considered to be effective in
improving psychological health in human beings.
In the present study it was found that the
prevalence of primary dysmenorrhea was 90%
among the college going girls.
In present study age group of subjects was 18-22
years. Statistical analysis showed significant
difference in the age between both the groups.
Similar findings were found in the study done by
Nahid Rahbaret al13.
Similar study done by Soheir M. A. El Kosery et
al showed same age group to the present study.
In present study BMI analysis showed no
significant difference, hence we can conclude that
all subjects were not obese. This was true to the
study done by Maitri Shah et al14.
Study done by Maryam Kabirian et al which is
similar to the present study concluded that there
was no significant difference between the two
groups with regard to onset of period15.
Study conducted by Nazan Tugay et al where
they assessed the effectiveness of transcutaneous
electrical nerve stimulation and interferential
current in primary dysmenorrhea where the mean
of length of menstrual cycle was 27.33 and 27.07
which is less than the mean of length of menstrual
cycle in present study16.
Study carried out by Nazan Tugay et al where
they assessed the effectiveness of transcutaneous
electrical nerve stimulation and interferential
current in primary dysmenorrhea
where the
length of period was 5.87 and 5.12 in both the
groups which is almost similar to the mean of
length of period in present study Based on the
analysis of length of period, this study suggest that
there is no much significant difference between
both the groups.
Moos menstrual distress questionnaire was used to
screen primary dysmenorrhea where scores of
group A was more than group B. Similar scale
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was used in the study done by Susan L Hendrix et
al17.
Pain intensity was measured for two consecutive
cycles by using Numeric pain rating scale, on
analysis there was reduction in intensity of pain
.Similar findings was found in the study done by
GitiOzgoli et al18.
American chronic pain association quality of life
scale was used to assess quality of life, pre and
post intervention for two consecutive menstrual
cycles. Both groups showed significant
improvement in quality of life, these findings
were similar to the study done by Ganesh B.R et
al19.
Study conducted by Soheir M. A. El Kosery et al.
to determine the effects of Mitchell’s simple
physiological relaxation technique in alleviating
pain and tension of primary dysmenorrhea. It
concluded that this technique was found to be
effective, non- invasive, safe, cheap, easy to
perform and successful treatment method in
reducing pain and tension of primary
dysmenorrhea. Similar findings was found in the
present study by using Mitchell’s physiological
relaxation technique.
Study done by Lehrer PM, to evaluate the effect
of Jacobson’s method of progressive relaxation
over modified techniques that suggest brevity and
the feeling of large contrasts between tension and
relaxation. Study concluded that Jacobson’s
progressive muscle relaxation is more effective
inpsychophysiological symptoms compared to
modified techniques20.
Hence the present study states that both the
relaxation techniques can be used to relieve
physiological stress and improve quality of life in
subjects with primary dysmenorrhea and should
be practiced on daily basis.
Both the techniques used in the present study
are easy to adopt, self administered with no
side effects which has beneficial effect in pain
reduction , reducing absenteeism thus improving
quality of life .Self esteem of the subjects can
also be
improved by using these simple
relaxation exercises.
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LIMITATIONS OF THE STUDY
 Study group included only Physiotherapy
girls students.
 Investigator was not blinded.
 Follow up was not done.
FUTURE SCOPE
 Individual components of moos menstrual
distress questionnaire can be taken in to
consideration.
 Studies using different outcome measures
like heart rate, pulse rate, blood pressure,
EMG biofeedback can be planned.
 Studies using different age group can be
planned.
 Long follow up studies can be planned.
 Larger sample size and a longer follow up
period should be considered.
CONCLUSION
Laura Mitchell’s physiological relaxation
technique is more effective in reducing severity of
pain and Jacobson’s progressive relaxation
techniques is more effective in improving quality
of life in primary dysmenorrhea. Both the
techniques can be used clinically to reduce
symptoms and improves quality of life and
reduce absenteeism and stress levels and it is easy,
cheap and has no side effects, so it should be
implemented in college students to augment their
menstrual wellbeing and should be inculcated as a
routine practice to improve quality of life.
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Short term effects of respiratory muscle stretch
gymnastics versus hold relax PNF on pulmonary
functions and chest expansion in elderly individuals-a
randomized clinical trial
Ganesh BR and Anantlaxmi Goud
Abstract
Introduction: Respiratory muscle stretch gymnastics (RMSG) and hold relax PNF is effective in elder
patients. RMSG is designed to stretch inspiratory muscle during inspiration and expiratory muscles
during expiration. The upper chest wall intercostal muscles and back muscles consist of inspiratory
muscles whereas the lower chest wall muscles consist of expiratory muscles. Hold relax PNF is for
pectoral muscles to improve chest expansion and functional capacity.
Methods: A randomized clinical trial, 40 subjects with age group above 60 years were randomized into
two groups (group A and group B).Group A received RMSG and Group B received Hold relax PNF for
5 days. Outcome measures such as chest expansion at axillary xiphisternal level and pulmonary
function test such as FEV1 and FVC were measured before and after five days of treatment.
Results: Analysis by using independent “t” test between the group found that there is no statistically
significant difference but by using dependent “t” test within the each group found that there is a
statistically significant difference. Comparative analysis of pre intervention means shown that there is
no statistically significant difference between the groups. Comparative analysis of post intervention
mean shown that there is statistically significant difference in means of chest expansion only in Group
A but there is no statistically significant difference in FEV1 and FVC between Group A and Group B.
Conclusion: Present study concluded that five days of RMSG improved chest expansion in Group A
whereas both the techniques showed significant improvement in chest expansion and pulmonary
function within the groups.
Keywords: RMSG, Hold relax PNF, chest expansion, pulmonary function, FEV1, FVC

Correspondence
Ganesh BR
Professor, Head of the
Department of Cardio-Vascular
and Pulmonary
Physiotherapy, KLE
University Institute of
Physiotherapy, Belagavi,
Karnataka, India

Introduction
Background
Elderly persons are defined as people above 60 years of age. The aim of active aging is to
extend healthy life expectancy & quality of life for all the elderly individuals.In 2012 WHO
has launched World Health Day Theme as ‘Ageing and Health’ with slogan ‘Good Health
Adds Life To Years’ [1]. The cause of mortality in elderly is mostly due to cardiorespiratory
diseases [2].
As age increases, musculoskeletal deterioration increases such as kyphotic curvature of the
spine and AP diameter of chest increases thus reducing chest wall compliance [3]. Vertebral
intersegmental motion decreases gradually which eventually leads to reduced range of
thoracic extension resulting in tightness of the shoulder quadrant muscles [4]. Postural
changes such as kyphosis from osteoporosis limits chest expansion during inspiration and
places the diaphragm at a mechanical disadvantage. Reduction in alveolar surface area for
gas exchange furthermore increases the amount of physiological dead space [5]. Age related
reduction in chest wall compliance is greater than the increase in lung compliance, thus
compliance of respiratory system is 20% less in 60 years old people than the 20 years old [6].
Due to a decrease in vital capacity in older individuals because of reduced elastic recoil the
chest wall stiffness invariably increases. Hence to the increased flexibility of muscles, PNF
stretching can be recommended [5]. The upper chest wall intercostal muscles and back
muscles consist mainly of inspiratory muscles, and the lower chest wall muscles consist
mainly of expiratory muscles [7].
~ 1018 ~
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Respiratory muscle stretch gymnastics (RMSG) is given to
stretch the inspiratory chest wall muscles during inspiration
and expiratory chest wall muscles during expiration [8]. Tere
are limited evidences stating that use of RMSG and Hold
Relax PNF is effective in elderly individual. Hence, the
present study is undertaken to evaluate short term effect of
Respiratory muscle stretch gymnastics and Hold Relax PNF
on pulmonary functions and chest expansion in elderly
individuals.
Methodology
A randomized clinical trial was conducted in old age homes
in and around the Belgavi city, Karnataka, India to evaluate
the short term effect of RMSG and Hold Relax PNF on
FEV1, FVC and chest expansion in elderly. Total number of
subjects were 40 and study was conducted for 3 months.
Inclusion Criteria
 Both male and female ≥60 years
 Chest expansion less than 1.5 cms at two levels
 Ability to communicate and follow commands
 Who have independent mobility
Exclusion Criteria
 Musculoskeletal disorders
 Cardiovascular dysfunction
 Associated conditions restricting chest expansion
eg:obesity, severe scoliosis
 Recent chest or abdominal surgeries
 Pathology of spine
 Malignancy

for 4 repititions /session and treatment was given twice a
day for 5 days.
Hold Relax PNF stretching:
Subject was in sitting position on chair with back support
and both arms are comfortably extended ad hands behind
the occipital region. Both the shoulders will be position in
horizontal extention, abduction and external rotation with
elbow bend to perform stretch position of pectoral muscles.
Subject is asked to contract the pectoral muscles while
moving the limb in the direction of horizontal flexion, in the
maintain position of 80⁰ to 90⁰ of abduction and external
rotation with elbow bend to meet the 50-60% of resistance
applied by therapist. This isometric contraction is hold for 6
seconds and relax and then stretch in opposite direction
passively.6 times repetitions with 30 sec rest period and
given twice a day for 5 days.
Result
The study was conducted on total 40 subjects (table 1), in
group A there were 20 subjects with mean age 73 years and
there were 7 males 13 females were included in this study.
In group B there were 20 subjects with mean age 71 years
and were 4 males 16 females were included in this study.
There is no significant difference in mean ages between the
groups.

Procedure
Ethical clearance was obtained from Institutional Ethical
Committee. Meeting with inclusion and exclusion criteria
consent form were given to the subjects. An outcome
measures were recorded before and after the treatment. In
this study subjects were randomly allocated into two groups
(Group A & Group B).Subjects of Group A (n=20) were
receive all four patterns of RMSG and a subjects of Group
B(n=20) were receive Hold relax PNF stretching.
RMSG:
The following four patterns of RMSG were performed either
in sitting or standing position depending upon patient’s
comfort RMSG No. 1: From a relaxed position with a
straight back, slowly elevate both shoulders while moving
them backwards. At the same time, lean back while
inhaling. After full inspiration, exhale slowly and resume
original position. RMSG No. 2: With the back straight, hold
both hands at the back of the buttocks. After full and slow
inspiration, push the hands away from the body while
slowly exhaling. After full expiration, breathe quietly and
resume original position. RMSG No. 3: With the back
straight, hold both hands in front of the chest with the
fingers entwined and the palms in. Inspire fully in this
position. Then extend the arms and bend the upper body as
far forward as possible while exhaling slowly. After arm
extension and body bending, take a full breath in that
position. Then breathe quietly and resume original position.
RMSG No. 4: With the back straight, hold both hands above
the head with arms stretched and palms facing down. After
full inspiration in this position pull the arms back while
exhaling slowly. After full expiration, resume original
position and breathe quietly. Each pattern of RMSG is given
~ 1019 ~

Table 1: The baseline characteristics of the participants
Characteristic
Age(yr),mean(SD)
Gender, male: female
FEV1(%pred),mean,(SD)
FVC(%),mean (SD)

Group A
73(8)
7:13
56(17)
56(18)

Group B
71(6)
4:16
59(14)
60(18)

Table 2: Comparison of two study groups (A and B) with respect
to FEV1 scores at different time points
Variable
Pretest
Pretest day 5
Posttest
Posttest day 5

Groups
Group A
Group B
Group A
Group B
Group A
Group B
Group A
Group B

Mean±SD
56.60±17.54
59.30±14.47
62.10±15.89
64.95±13.50
59.25±14.40
64.95±14.02
67.00±13.76
70.00±15.10

t-value
-0.5312

P-value
0.5984

-0.6112

0.5447

-1.2687

0.2123

-0.6569

0.5152

Fig 1: Comparison of two study groups (A and B) with respect to
FEV1 scores at different time points

International Journal of Applied Research

Table 3: Comparison of different time points with respect to FEV1
scores in two study groups (A and B)
Groups
Group A

Group B

Time points
Pretest
Pretest day 5
Posttest
Posttest day 5
Pretest
Pretest day 5
Posttest
Posttest day 5

Mean±Std.Dv.
56.60±17.54
62.10±15.89
59.25±14.40
67.00±13.76
59.30±14.47
64.95±13.50
64.95±14.02
70.00±15.10

Paired t

P-value

-5.5514

0.0001*

-5.5101

0.0001*

-5.6758

0.0001*

-4.6461

0.0002*

Table 4: Comparison of different time points with respect to FVC
scores in two study groups (A and B)
Groups
Group A

Group B

Time points
Pretest
Pretest day 5
Posttest
Posttest day 5
Pretest
Pretest day 5
Posttest
Posttest day 5

Mean±Std.Dv.
56.50±18.61
64.55±14.84
59.60±16.35
69.70±12.56
60.95±17.97
66.95±15.96
63.60±16.74
72.30±16.86

Paired t

P-value

-4.3574

0.0003*

-4.5852

0.0002*

-4.1456

0.0005*

-6.5123

0.0001*

*p<0.05

*p<0.05

Fig 4: Comparison of different time points with respect to FVC
scores in two study groups (A and B)

Fig 2: Comparison of different time points with respect to FEV1
scores in two study groups (A and B)

Table 5: Comparison of two study groups (A and B) with respect
to Infraxillary scores at different time points

Table 3: Comparison of two study groups (A and B) with respect
to FVC scores at different time points
Variable
Pretest
Pretest day 5
Posttest
Posttest day 5

Groups
Group A
Group B
Group A
Group B
Group A
Group B
Group A
Group B

Mean ±SD
56.50±18.61
60.95±17.97
64.55±14.84
66.95±15.96
59.60±16.35
63.60±16.74
69.70±12.56
72.30±16.86

t-value
-0.7693

P-value
0.4465

-0.4926

0.6252

-0.7645

0.4493

-0.5531

0.5834

Variable
Pretest
Pretest day 5
Posttest
Posttest day 5

Groups
Group A
Group B
Group A
Group B
Group A
Group B
Group A
Group B

Mean ±SD
1.70±0.73
1.95±0.51
2.45±0.51
2.55±0.60
2.40±0.68
2.45±0.51
2.90±0.64
3.05±0.60

t-value
-1.2521

P-value
0.2182

-0.5651

0.5753

-0.2629

0.7941

-0.7614

0.4511

Fig 5: Comparison of two study groups (A and B) with respect to
Infraxillary scores at different time points

Fig 3: Comparison of two study groups (A and B) with respect to
FVC scores at different time points
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Table 6: Comparison of different time points with respect to
Infraxillary scores in two study groups (A and B)
Groups
Group A

Group B

Time points
Pretest
Pretest day 5
Posttest
Posttest day 5
Pretest
Pretest day 5
Posttest
Posttest day 5

Mean ±Std.Dv.
1.70±0.73
2.45±0.51
2.40±0.68
2.90±0.64
1.95±0.51
2.55±0.60
2.45±0.51
3.05±0.60

Paired t

P-value

-5.2517

0.0001*

-4.3589

0.0003*

-4.4853

0.0003*

-4.4853

0.0003*

*p<0.05
Fig 8: Comparison of different time points with respect to
Xiphisternal scores in two study groups (A and B)

Discussion
In the present study we investigated the short term effect of
RMSG and Hold relax PNF on pulmonary functions and
chest expansion in elderly individuals. RMSG was designed
to stretch inspiratory intercostals muscles during inspiration
and expiratory intercostal muscles during expiration. In the
present study there was overall statistically significant
difference in Chest expansion and functional capacity after
using both the techniques within the groups but there was no
significant difference in between the groups after giving
RMSG and Hold Relax PNF in normal elderly individual.
Both the techniques are effective and safe in elderly
individual. It is not possible to compare many of the present
results with other study results because the evaluation
methods used in the present study did not previously applied
for intervention. However, Michael T. Putts, et al in their
study proven that hold relax technique can improve
restrictive component in COPD and also improve the
flexibility of pectoralis major muscle. Therefore, in this
study there is improvement in outcome measures could be
due to increase in pectoralis muscle lengthening.10 The
theory of Laplace’s law suggests that ventilation in the lungs
is affected by the length of muscle which relates to the
maximal force of either diaphragm and intercostals muscles.
There are some studies which have been shown that
stretching of certain muscles around shoulder joint can
increase vital capacity. Thus, active chest mobilizations help
to increase chest wall mobility, flexibility, and thoracic
compliance.11 Hagbarth et al. reported RMSG, designed to
stretch the respiratory muscles which affected chest wall
compliance and decreased chest wall stiffness hence
improved
the
pulmonary
function
and
chest
expansion.12Present study suggest that RMSG is more
effective for chest expansion than the hold relax PNF hence
the another study shows the same results.

Fig 6: Comparison of different time points with respect to Infraxillary
scores in two study groups (A and B)

Table 7: Comparison of two study groups (A and B) with respect
to Xiphisternal scores at different time points
Variable
Pretest
Pretest day 5
Posttest
Posttest day 5

Groups
Group A
Group B
Group A
Group B
Group A
Group B
Group A
Group B

Mean±SD
2.90±0.91
2.80±0.62
3.80±0.70
3.25±0.64
3.55±1.05
3.50±0.95
5.00±0.73
4.60±0.82

t-value
0.4065

P-value
0.6867

2.6042

0.0131*

0.1582

0.8751

1.6330

0.1107

Fig 7: Comparison of two study groups (A and B) with respect to
Xiphisternal scores at different time points
Table 8: Comparison of different time points with respect to
Xiphisternal scores in two study groups (A and B)
Groups
Group A

Group B

Time points
Pretest
Pretest day 5
Posttest
Posttest day 5
Pretest
Pretest day 5
Posttest
Posttest day 5

Mean±Std. Dv.
2.90±0.91
3.80±0.70
3.55±1.05
5.00±0.73
2.80±0.62
3.25±0.64
3.50±0.95
4.60±0.82

Paired t

P-value

-5.1073

0.0001*

-8.5419

0.0001*

-3.9428

0.0009*

-5.7722

0.0001*

Conclusion
Present study concluded that five days of RMSG improved
chest expansion only at Xiphisternal level in Group A
whereas both the techniques shown significant improvement
in chest expansion at infraxillary and xiphisternal level and
pulmonary function such as FEV1 and FVC within the
groups.
Limitation of the study
Small sample size. No follow-up was done after 5 days of
intervention which would have helped to find further

*p<0.05
~ 1021 ~
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improvement and advising home program after intervention
was not considered.
Acknowledgement
We would like to thank our subjects for their co-operation
throughout the study.
Conflicts of interest: None.
References
1. World Health Organization; Planning & Organization
of geriatric services. Geneva WHO.1974.Technical
report series No.548
2. Narkhede V, Likhar 5, Rana A. A study on depression
in elderly inmates living in old age homes in
Gujarat.IJRRMS. 2012; 2(3):21-23
3. Gopi Mehta, Vinod Babu K. Combined effect of PNF
stretching with chest mobility exercises on chest
expansion and pulmonary function for elderly. Int J
Physiother. 2015; 2(3):563-571
4. Cleber Nascimento do Carmo, Sandra de Souza Hacon
et al, Mortality due to cardiorespiratory diseases in
elderly people in Mato Grosso State, Rev Saude
Publica. 2010; 44(6):1-7
5. Frownfelter Dona, Dean Elizabeth. Cardiovascular and
Pulmonary physical therapy evidence and practice.4th
ed, 2005
6. Turner J, Med J, Wohl M. Elasticity of human lungs in
relation to age. J Appl Physiol.1968; 10:557-71
7. Tylor A. The contribution of the intercostal muscles to
the efforts of respiration in man.J physiol. 1960;
151:390-402
8. Minoru Ito, Fujiyasu Kakizaki. Immediate effect Of
Respiratory Muscle Gymnastics and Diaphragmatic
Breathing on Respiratory Pattern. Internal Medicine.
1999; 38(2):126-132
9. Kyochul Seo, Misuk Cho. The effect on the Pulmonary
Function
of
Normal
Adults
Proprioceptives
Neuromuscular Facilitation Respiration Pattern
Exercise. J. Phys. Ther. Sci. 2014; 26(10):1579-1582
10. Michael T Putt, Michelle Watson. Muscle stretching
technique increases vital capacity and range of motion
in patients with chronic obstructive pulmonary disease.
Arch Phys Med Rehabil. 2008; 89(6):1103-1106
11. Dr. Kian-Chung Ong. Chronic Obstructive Pulmonary
Disease-Current Concepts and Practice. 2012
12. Hagbarth K-E, Hagglund JV. Thixotropic behavior of
human finger flexor muscles with accompanying
changes in spindle and reflex responses to stretch.J
Physiol (Lond). 1985; 368:323-342

~ 1022 ~

[Downloaded free from http://www.jscisociety.com on Monday, January 18, 2021, IP: 136.232.194.138]

Case Report

Effect of motor relearning program poststem
cell therapy in chronic stroke
Jorida Fernandes, Sanjiv Kumar
Department of Neurophysiotherapy,
KLEU Institute of Physiotherapy,
Belagavi, Karnataka, India

Address for correspondence:
Dr. Jorida Fernandes,
KLEU Institute of Physiotherapy,
JNMC Campus, Nehru Nagar,
Belagavi ‑ 590 010, Karnataka, India.
E‑mail: jorida4@gmail.com

Abstract
A 59‑year‑old male, with chronic hemiplegia, received the first dose of stem cell therapy
1 year back. Physiotherapy was started immediately. The patient was evaluated using
Fugl‑Meyer assessment scale and functional independence measure before and after
physiotherapy. After 6 months of physiotherapy intervention using motor relearning
program, improvements were observed in the motor outcome with significant changes in
the upper extremity, especially the hand component.
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INTRODUCTION
Stroke is the second most frequent cause of death after
coronary artery disease.[1] In India, stroke is an important
cause of premature death and disability.[2] Diagnosis can
be done by laboratory tests and brain imaging followed
by appropriate medical treatment.[3] In the present day,
stem cell therapy has been used in the treatment of
stroke.[4] Evidence suggests that hematopoietic stem cells
improve functional outcome after ischemic brain injury.[5]
The aim of rehabilitation is to maximize the functional
capabilities of an individual. Experimental evidence
suggests that physiotherapy techniques are associated
with changes in the activity of brain areas. These
techniques also improve transmission in the corticospinal
pathways. Motor training results in performance
improvements that are associated with re‑organization.[6]
Motor relearning program (MRP) can be started as soon
as the patient is medically stable.[7] Research regarding
the outcomes of physiotherapy with stem cell therapy in
patients with chronic stroke is lacking, and the potential
of physiotherapy along with stem cell therapy in these
patients is not fully explored.
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Hence, the objective of undertaking this case report is
to describe the treatment and outcomes associated with
physiotherapy following stem cell therapy in a patient
with chronic stroke.

CASE REPORT
The patient is a 59‑year‑old male, who was 55 at the time
of stroke 4 years back. He received physiotherapy and
other alternative therapies prior to stem cell therapy
with which he was able to walk independently but with
poor gait pattern. In 2014, he received stem cell therapy
and started physiotherapy within 20 days. Examination
of the patient was done using Fugl‑Meyer assessment
scale and functional independence measure (FIM) before
starting physiotherapy.
The patient had mixed synergy pattern in the upper limb
and predominantly extensor synergy in the lower limb.
Grade 2 spasticity (according to modified Ashworth
scale) was present in most of the muscles in the right
upper limb and lower limb. Loss of superficial and
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deep sensations was illustrated in the right side. Poor
balance reactions were noted. The patient walked with
a typical circumductory gait with reduced stance phase
and increased swing phase.
The patient received physiotherapy for 6 months, six
times a week, twice a day, and each session lasting for 1 h.
MRP was used for rehabilitation. The therapy sessions
focused on upper limb functions, functions performed
in sitting and standing, walking, oro‑motor functions,
and giving a sustained stretch to the spastic muscles
(3 sets × 30 s hold).
At the end of 1 month, improvements were seen in hand
and arm function. The patient was able to bring the
affected hand to the mouth and feed himself, and put
on and remove his footwear. Within 3 months, he was
able to dress himself. He started bathing and toileting
activities independently. During the initial 3 months,
recovery was rapid, followed by slow improvement. He
can do independent stair climbing.

RESULTS
The Fugl‑Meyer assessment of physical performance
and FIM were assessed at the beginning of the session,
end of 3 rd month, and end of 6 th month. Changes
were mostly noted in the upper extremity function.
Sensory part of the Fugl‑Meyer did not show any
change at the end of 6 months [Table 1]. The self‑care
component of FIMs showed changes along with social
cognition [Table 2].
Table 1: Changes seen in Fugl‑Meyer assessment of
physical performance
Beginning
of session
Upper extremity (66)
23
Lower extremity (34)
14
Balance (14)
7
Sensations (24)
5
Joint range of motion (44)
16
Pain scoring (44)
40
Components

End of
3rd month
29
19
9
5
22
41

End of
6th month
43
20
10
5
28
42

Table 2: Changes seen in functional independence measures
Components
Self‑care
Sphincter control
Transfers
Locomotion
Communication
Social cognition

Beginning
of session
15
14
21
11
14
12

End of
3rd month
37
14
21
13
14
17

End of
6th month
42
14
21
14
14
17

DISCUSSION
After MRP, improvements were observed in the motor
outcome of patient with chronic stroke. Changes were
seen in the upper extremity component, especially the
hand.
Long‑term effects of mesenchymal stem cell therapy
were positively reflected on functional outcome and
survival. Reason stated for the improvement was due to
mesenchymal stem cell therapy‑induced neurogenesis
poststroke.[8] The patient in the present study could have
shown good results because of neurogenesis poststem
cell therapy.
In addition to stem cell therapy, MRP has led to better
skill acquisition and retention. The task was broken
down into simpler components. The patient was made
to practice individual components repeatedly. At the
end of the session, the task was combined into a whole
and the activity was practiced. Pandian et al. compared
Brunnstrom therapy and MRP in hemiparetic hand.
Brunnstrom proved better than MRP. However, in the
present study, hand function has showed a significant
change after 3 months.[9] The reason could be due to
repeated practice in MRP. William James postulated that
increments in synaptic efficacy occur during learning
when firing of one neuron repeatedly produces firing
in another neuron to which it is connected. [10] The
reason may be attributed to collateral sprouting. During
collateral sprouting, adjacent to the destroyed neural
tissue, there will be new growth in a healthy neuron.
Synaptic effectiveness is enhanced due to sprouting. This
may be due to dynamic synaptogenesis. This continually
occurs under normal circumstances. These synaptic
changes may be the underlying physiological mechanism
for relearning which is responsible for recovery.[11]
The type of feedback plays a major role in motor
improvement.[12] Patients constantly receive feedback
from the therapist while performing the activities
initially. In the later stages of intervention, feedback was
given after completing the task. This type of feedback
may help to improve performance in the initial stages
but later leads to retention of the skill.[13]
Speed of walking changed postintervention significantly.
In a cross‑sectional study, improvements in step length
symmetry at the end of locomotor training were
associated with improved walking speed at the end of
6 months. Our results do suggest that training with MRP
targeting lower limb kinematics results in improvement
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in walking speed or function. [14] All improvements
persisted 2 months postintervention. It may be due to
distributed type of practice that was used. In this, the
patient was given rest time equal to that of the time spent
on a task. This type of practice is used when superior
performance is required leading to better motor outcome.
In our study, in addition, blocked practice order was
used during performing each task. This may have led
to improved skill acquisition and performance. The
patient showed changes that can be attributed to stem
cell therapy which were accelerated by the repeated
practice of physiotherapy.
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ABSTRACT
It is already known that the core plays an important role in the kinetic chain, since it is the centre of all
functional movements. Previous researches have proved that isometric shoulder exercises elicit greatest level
of activation of trunk musculature. But there are no studies stating that, core strengthening can have an effect
on shoulder strength in young obese individuals. Hence, the purpose of this study was to evaluate the effect of
5 week core strengthening protocol on shoulder strength and core in young obese individuals. Twenty four
young obese individuals having BMI ≥ 30 kg/m2 and waist circumference ≥ 94 cm for men and ≥ 80 cm
for women participated in a 5 week core strengthening protocol. Outcome measures were a Hand held
Dynamometer to evaluate the shoulder strength and a pressure biofeedback unit for core strength. The 5 week
core strengthening protocol had a significant improvement in dominant and non-dominant shoulder strength
for all six shoulder movements (p<0.001) and core strength (p<0.001). It was concluded that five week core
strengthening protocol has a significant impact on bilateral shoulder strength in young obese individuals.
Keywords: Overweight, obesity, core, kinetic chain, muscle strength, core strengthening.
INTRODUCTION
Overweight and obesity are defined as abnormal
or excessive fat accumulation that presents a risk
to health. Worldwide there are over 1.5 billion
adults with a body mass index (BMI) > 25kg/m2,
who are classiﬁed as overweight. (1) Findings on
prevalence of obesity in India which was
conducted in the states of Tamil Nadu,
Maharashtra and Jharkhand and one Union
Territory was shown to be 135, 153 and 107

million individuals with general obesity, abdominal obesity and central obesity, respectively. (2)
Waist circumference and BMI are widely used for
assessment of obesity. (3) BMI a clinical indicator
of total adiposity whereas waist circumference is
an indicator of central adiposity.(4) A crude
population measure of obesity is the body mass
index (BMI), a person’s weight (in kilograms)
divided by the square of his height (in meters).(3)
A person with a BMI of >/= 30 kg/m2 and waist
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circumference >/= 94 cm for men and >/= 80 cm
for women is generally considered as obese.(1),(5)
The problem with the rising level of obesity is the
associated risk of developing a variety of systemic
problems. Adult obesity has been associated with
a higher prevalence of musculoskeletal problems.
Obesity is associated with physiological changes
at the muscle level, including a decrease in
capillary density and blood flow thereby limiting
the supply of oxygen and energy sources. When
performing sustained contractions these physiological changes reduce recovery efficiency and
may thereby lead to a faster onset of muscle
fatigue. (1) This can further lead to loss of muscle
function and performance.
Increase in the amount of adipose tissue has been
proposed as a risk factor for sarcopenia and this
relationship is receiving increased critical
attention. Fatty infiltration of muscle is associated
with reduced strength. Further, increasing central
adiposity could also influence muscle function
through increased levels of insulin resistance.(4)
Studies have proved that the obese individuals
with central obesity have weak muscle strength as
compared to lean individuals.(6) A cohort study
was conducted to find cross-sectional associations
between different measures of obesity and muscle
strength in men and women in a British
population. The study concluded that high waist
circumference was associated with lower grip
strength and in contrast, higher BMI was
associated with stronger grip strength.(4) Obesity
and aging can also modify job demands and affect
worker capacity in terms of muscular function. In
obese individuals, studies have assessed upper
limb task at workplace in comparison with nonobese people, the study involved two experimental
sessions which concluded that performance
declines with higher BMI.(1)
In people with abdominal or central obesity which
is measured by higher waist circumference, the
core muscles are strengthened to reduce regional
fat and improve core stability. (15) The core muscle
strengthening is an important aspect of training
protocol in obese individuals with predominant
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abdominal obesity. The “core” is defined as a box
with the abdominals in the front, Paraspinals and
Gluteals in the back, the Diaphragm as the roof,
and the Pelvic Floor and hip girdle musculature as
the bottom.(7)
Core stability is important for efficient biomechanical function to maximise force generation and
minimise joint loads in all types of activities
ranging from running to throwing.(8) Core has
been linked through a kinetic chain formed with
lower and upper extremities. Hence, the core is
centre to all forms of functions and performance
tasks. The stronger core will help to maximize
upper and lower extremity function.(9)
Various studies have proved a positive correlation
between core stability and lower extremity
functions and injuries in normal (10), athletic (11)
and patient population. (7) Studies have also shown
the positive relation between core strength and
upper extremity functional performance in golfers
(12)
, tennis players (3,13) and cricket bowlers(9) in
parameters like drive distance, serve velocity and
throwing respectively.
Furthermore, in a study on normal individuals,
isometric shoulder strengthening exercises have
shown to recruit core muscles which were shown
through Electromyographic findings previously.
(10)
There have been studies which have assessed
the effect ofcore strengthening on abdominal
obesity (14,15) but there is lacuna in literature where
studiesare done to assess the effect of core
strengthening on shoulder strength in young obese
population. Hence, the present study intended to
assess the effect of core strengthening on shoulder
strength in young obese population.
MATERIALS AND METHODS
Study Design and Setting
This research study was a single group pre post
study design with a sample of convenience.
Ethical clearance for the study was obtained by
the Institutional Ethical Review Committee
following which the study participants were
screened for inclusion and exclusion criteria. All
participants gave written informed consent prior to
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commencement of the study. The rights of the
participants were protected throughout the trial.
Participants
33 young obese individuals who volunteered were
assessed for eligibility for inclusion and exclusion
criteria and out of which 24 subjects were
enrolled.[Refer
CONSORT
flowchart]The
inclusion criteria were 1) Young obese individuals
having BMI ≥ 25 kg/m2 and waist circumference
≥94 cm in males and ≥ 80 cm in females.2)
Individuals with level 1, 2 and 3 by Sahrmann
testing protocol for core strength. Participants
were excluded if they had 1) Any recent injuries
to the upper extremities and spine in the last
12 months.2) History of surgery done on
spine, upper limb and abdomen. 3) Individual
under any type of physical training.4) Any
known
systemic
illnesses and 5) Any
Neurological disorders.
Intervention
The core training program consisted of 5 - week
series of one hour core strengthening exercise for
three days per week. Exercises were performed on
a mat. Each exercise session began with warm up
exercises(10mins) and ended with cool down
exercises (5mins) (refer table: 1). The intensity of
core training protocol was determined by using
the Karvonen method to calculate the Target Heart
Rate. The intensity of exercises was progressively
increased with increase in the number of
repetitions. The target heart rate during the first
week was 40% of Maximal Heart Rate which was
increased by 10% every week, reaching 80%MHR
by 5th week. (16)
Target Heart Rate = HRrest + 60 –40-80% ( HRmax
–HR rest )
Max. Heart Rate = 220 – Age
1. During the first week, the subjects
performed 3 repetitions of each exercise.
2. During the second week, the subjects
performed 4 repetitions of each exercise.
3. During the third week, the subjects
performed 5 repetitions of each exercise.
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4. During the fourth week, the subjects
performed 6 repetitions of each exercise
for one session followed by 7 repetitions
of each exercise for second and third
session.
5. During the fifth week, the subjects
performed 8 repetitions of each exercise.
The protocol consisted of 23 exercises (16) which
followed the principles of core strengthening and
all exercises were done under the supervision of
certified physiotherapist.[Refer Table1& Image 3]
Outcome Assessment:
Core Strength- Was measured using a Pressure
Biofeedback (Chattanooga group, USA), as it is
simple and feasible equipment and is known to
have moderate to good reproducibility and
acceptable construct. (17) [Refer image 4] Here, the
individual was made to lie in supine/ crook lying
position. The pressure biofeedback was placed in
the lumbar lordosis (centered about L3). The pad
was inflated to a base pressure of 40 mmHg.
Keeping the knees bent and the lumbar spine
neutral (no pressure change), the individual was
instructed to slowly lift both feet off the floor until
both hips are flexed to 90° and readings were
measured in mmHg.[Refer Image 1]
Shoulder strength- Was measured using a Hand
held dynamometer (Baseline hydraulic dynamometer, manufactured by white plains, NY, 10602
USA) , as it an evaluation tool which is simple to
assess and measure and is highly sensitive,
reproducible and contributes to a valuable data.
(18),(19)
[Refer image 4]in which; the subject
applied maximal force that was resisted by the
examiner. A total of 6 shoulder movements were
assessed i.e. flexion, extension, adduction,
abduction, horizontal adduction and horizontal
abduction [Refer Image 2] for dominant and nondominant side shoulders. The readings were noted
in units of kilograms.
Data Collection
Demographic data for age, gender, height, weight,
BMI, hand dominance, Sahrmann level and waist
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circumference were collected from all the
participants. The core strengthening program
consisted of 3 sessions per week for 5 consecutive
weeks i.e. 15sessions in total. The outcome
measures were assessed twice i.e. before commencement of exercises and at the end of 5th week.
Statistical analysis
A sample size of 24 participants was calculated
using the formula N =2( Z α + Z β )2 × S 2 / d2
where Z value for α error is 1.96, for β with 80%
power =0.84 .S and D being the average standard
deviation and mean difference from reference
article respectively. Statistical analysis was done
using SPSS software of 20thversion. For different
quantitative parameters, mean and SD were
calculated. Data was computed and analysed using
paired t test. Probability values less than 0.001
were considered statistically significant.

1.43. The mean BMI of the participants was
32.49±2.50 and mean waist circumference
being105.08±10.06. Sahrmann level of all the
participants was 3.Out of 24 subjects 21 were
right dominant and 3 were left dominant. There
was female predominance in the study group
where 90% subjects were females and 10%
subjects were males. Incidentally it was found that
non dominant side was stronger than the dominant
side, but the results were not analysed
When shoulder strength scores were compared for
pre and post intervention, statistically significant
improvement was noted in all the 6 movements of
shoulder that were assessed (p-value <0.001)after
5 weeks of core strengthening which indicates that
there is a positive effect of core strengthening on
overall shoulder strength. The findings were
similar for both dominant and non-dominant sides.
The results also showed significant improvement
in core strength when pre post scores were
compared. [Refer table 2,3& 4]

RESULTS
Age of the participants in the study was between
18 to 25 years with a mean age being 21.17 ±
Table 1: List of Core Strengthening Exercises Prescribed.
Warm up
Breathing
Imprint and release
Spinal rotation
Cat stretch
Hip rolls
Scapula isolation
Arm circles

Exercises
The hundred
The shoulder bridge
Single leg circle
One leg stretch
Double leg stretch
Rolling like a ball
Leg pull down
Leg pull up

Pelvic curl
Side bend
Side kick front
Side kick back
The saw
Roll-up
Spine Stretch forward
Push-up

Table 2 : Depicting Pre Post Differences of Dominant Side Shoulder Strength.
Variables
Flexion
Extension
Abduction
Adduction
Horizontal Abduction
Horizontal Adduction

Time
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Post test
Pretest
Posttest

Mean ± SD
12.71 ± 3.71
14.46 ± 3.79
12.83 ± 2.97
16.04 ± 3.13
12.13 ± 3.10
13.33 ± 2.60
12.88 ± 3.15
15.25 ± 3.59
12.08 ± 2.69
14.17 ± 2.79
11.83 ± 2.90
13.75 ± 3.01

Paired t

P-value

-16.1269

0.0001*

-18.8693

0.0001*

-3.6067

0.0015*

-5.4294

0.0001*

-10.4753

0.0001*

-12.1075

0.0001*

*statistically significant p<0.001
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Table 3: Depicting Pre Post Differences of Non-Dominant Side Shoulder Strength.
Variables
Flexion

Horizontal Abduction

Time
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest

Mean ± SD
12.29 ± 3.01
14.29 ± 2.99
13.17 ± 3.36
16.67 ± 3.70
12.13 ± 3.23
14.00 ± 3.22
13.67 ± 3.41
15.75 ± 3.63
11.21 ± 1.96

Horizontal
Adduction

Post test
Pretest
Posttest

14.00 ± 2.11
11.50 ± 2.27
13.67 ± 2.48

Extension
Abduction
Adduction

t-value

p-value

-12.58

0.0001*

-13.3397

0.0001*

-8.5374

0.0001*

-14.2290

0.0001*

-11.9832

0.0001*

-8.5639

0.0001*

*statistically significant p<0.001

Table 4: Depicting Pre Post Differences of Core Strength.
Time

Mean ± SD

Pretest

65.25 ± 21.70

Posttest

90.94 ± 19.85

Mean Diff. ± SD

% of change

Paired t

P-value

-25.69 ± 5.82

-39.37

-21.6108

0.0001*

*p<0.001

Consort Flowchart

Assessed for eligibility (n=33)

Enrolled (n=24)

Allocated to intervention (n=24)

FOLLOW UP

Received five week Pilates core
strengthening protocol (n=24)

Lost to follow up (n=0)

ANALYSIS

ALLOCATION

ENROLLMENT

9 participants were
excluded as they did not fit
into the inclusion criteria.

Analyzed (n=24)
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Image 1: Depicting Core Strength Assessment Using a Pressure Biofeedback Unit.

Starting position

End position

Image 2: Depicting the Assessment of Shoulder Strength Using a Hand Held Dynamometer.

Flexion

Abduction
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Horizontal abduction
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Horizontal adduction

Image 3: Depicting Core Strengthening Exercise Protocol

Image 4: Depicting Tools Used For Assessment Of Core And Shoulder Strength.
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DISCUSSION
The present clinical trial was done with an
objective to evaluate the effect of five week core
strengthening protocol on core and shoulder
strength of both the dominant and non- dominant
sides in young obese individuals. The results from
statistical analysis of the present study support the
alternate hypothesis that core strengthening has a
significant effect on the improvement of shoulder
strength of both dominant and non-dominant sides
following the five week core strengthening
protocol.
In the present study, young obese individuals
between the age group of 18 to 25 years were
included. World Health Organization had
conducted a study to evaluate the prevalence of
obesity which concludes that obesity has become
a major health challenge in the young individuals
and it also states that the prevalence of obesity is
more in women as compared to men. (20) The
present study accords with the above study as it
includes more obese females than obese males.
Obesity impairs functional performance reflected
by higher rates of strength loss. Obese individuals
also have shorter endurance as compared to nonobese.1 They are also known to have a higher
fatigue level, as in obese individuals added body
mass with obesity includes some additional
muscle mass. (21) Hence, in the present study core
strengthening exercises were given to help in
increasing the muscle strength, endurance and
flexibility (22),(23),(24) which in turn may help obese
function effectively.
The present study demonstrated significant
improvement of core strength after 5 week
training. The improvement in the strength can be
attributed to various physiological changes like
activation of core muscles which further result in
increased tone of the abdominal muscles and
thereby mobilizing the fat leading to reduction in
the fat. (2),(23) Thus, these exercises help in
strengthening of the abdominal muscles. Mat
exercises have proven their efficacy in abdominal
muscle activation during these exercises.(14)
Studies have also shown that core strengthening
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exercises performed are not only significant for
strengthening abdominal and lower back muscles,
but also improve the endurance of abdominal
muscles.(23)
The present study intended to assess the effect of
core exercises on bilateral shoulder strength by
assessing the strength of shoulder muscles and the
results demonstrated that core strengthening
improved overall shoulder strength significantly.
(25)
This increase in shoulder strength following
core strengthening could be due to the link
between core and upper extremity. The core is
anatomically and physiologically connected to the
shoulders as it has a major muscle link with the
shoulder muscles which include Latissimus
Dorsiand middle and lower fibres of Trapezius.
These muscles also are part of minor core
muscles. The core muscles can be major ones and
minor muscles. The major core muscles included
in core are Pelvic Floor Muscles, Transversus
Abdominis, Multifidus, Internal and External
Obliques, Rectus Abdominis, Erector Spinae
(Sacrospinalis) especially the LongismusT
horacis, and the Diaphragm and minor muscles
like the Latissimus Dorsi, Gluteus Maximus, and
Trapezius. (9) This connection has been proved in
the study where EMG analysis was done to
monitor recruitment pattern of core muscles
during resisted isometric exercises of shoulders.
The study demonstrated that all the shoulder
exercises which were done with resistance had
positive activity of core muscles. (2),(14) Hence, the
shoulder exercises elicit great level of trunk
muscle activation (14) which justifies the
connection between the core and upper extremity
particularly shoulder. Furthermore, previous
studies reveal that core strength has a positive and
good correlation with upper extremity functions in
tennis players (3),(13) golfers (12) and cricketers (9) in
which parameters such as serve velocity, drive
distance and bowling speed were assessed. In a
study done by Chow, Shim and Lim (2003), the
EMG activity of core muscles were assessed
during all the phases of tennis serve. The authors
concluded that the core muscles were active
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through all the phases of service. Therefore, the
core strength and stability training protocol are
important in the sports training and rehabilitation
programs. (12),(15)It is an agreeable fact that core
stability is important for all types of activities
ranging from running to throwing (8) which prove
that core is the centre of all functional movements
of upper as well as lower extremities.
Yet another explanation as to how core strength
training might have led to improvement in
shoulder strengths is that the exercises that are
included in the protocol do not only include a
single body segment but it involves the body as a
whole. For example the exercises like push ups,
arm circles, the saw, spine stretch forward etc.
incorporatethe activation of upper body
segments.(3)
The present study had a few limitations. Firstly,
there was no control group. The presence of
control group (non-obese subjects) would have
given a better picture about the effectiveness.
Secondly, due to time constraint, shoulder
strength alone was considered for assessment with
no consideration of assessment of endurance, hand
strength and upper extremity function. Hence,
future studies should incorporate the assessment
of shoulder endurance, hand strength assessment
along with functional assessment of upper
extremity. Lastly, EMG analysis to study
individual shoulder muscle recruitment was not
performed due to unavailability of equipment.
CONCLUSION AND CLINICAL IMPLICATION
From the present study we can conclude that five
week core strengthening protocol has a significant
impact on the shoulder strength, irrespective of
dominant or non-dominant side. The result of the
present study, also gives a clue about the relation
between core and shoulder. Therefore, as a part of
rehabilitation program, core strengthening has to
be included in patients with shoulder injuries.
Conflict of Interest: None declared.
Source of funding: None.
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Abstract
A 72-year-old female with a history of cough and difficulty in swallowing was admitted
in KLE Cancer Hospital and was diagnosed with carcinoma of the pyriform sinus, where
she was undergoing radiotherapy and was referred for physiotherapy. On examination,
she had chest secretion, cough, breathlessness, and generalized body weakness that led
to functional limitations. Pre- and postfunctional assessment was done with the help of
Functional independence measure (FIMS) scale. A 10-day physiotherapy intervention was
given and post intervention evaluation showed an increased functional level.
Key words: Active resisted exercise, chest physiotherapy, cough

INTRODUCTION
Squamous cell carcinoma of the pyriform sinus is a highly
malignant disease with a generally poor prognosis,
accounting for almost 70% of all hypopharyngeal
cancers.[1] It arises from the mucosa of the anatomic
subsite of the hypopharynx represented as analogous to
an inverted pyramid situated lateral to the larynx, with
the base located superiorly and the anterior, lateral, and
medial walls narrowing inferiorly to form the apex with
its tip extending slightly below the cricoid cartilage. The
pyriform sinus, lying outside the glottis, is a silent area
allowing tumors to grow for a substantial period of time
before symptoms occur.[2,3] Early stage pyriform sinus
cancers can produce a mild, nonspecific sore throat, or
vague discomfort on swallowing.
High doses of radiation are used to destroy cancer cells.
Side effects occur because radiation can additionally
damage healthy cells and tissues near the treatment area.
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Radiation therapy is a local treatment. Therefore, it only
affects the area of the body where the tumor is located:
The head and the neck. If radiation therapy is aimed at
a person’s head and/or neck, they may experience the
following side effects: Dry mouth, mouth, and gum sores,
difficulty in swallowing, stiffness in the jaw, nausea,
chest. Radiation therapy aimed at the chest may cause the
following side effects: Difficulty swallowing, shortness
of breath, shoulder stiffness, cough, fever, and fullness
of the chest called radiation pneumonitis that happens
between 2 weeks and 6 months after radiation therapy.[4,5]

CASE REPORT
A 72-year-old female with the history of cough
and difficulty in swallowing was admitted in KLES
cancer hospital and necessary investigation was done
and it was diagnosed as carcinoma of the pyriform
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sinus. The patient was undergoing radiotherapy and
chemotherapy. The patient was then referred for
physiotherapy.

On observation
•
•
•
•

The patient was in a supine position
Pigmentation present over the neck region
Edema present over the bilateral foot
Tracheostomy tube present.

On auscultation

• Crepitus present on bilateral upper lobes and lower
lobes and right middle lobes
• Tachypnea present
• Air entry reduced in all the lobes.

Muscle power

(Conventional grading)
Upper limb: 3/5
Lower limbs: 3/5

Treatment given

• Nebulization followed by chest percussion, vibration,
shaking, and suctioning
• Deep breathing exercise, segmental breathing
exercise, thoracic expansion exercise
• Active resisted exercise for upper limb and lower
limb was given with weight cuffs of 500 g for 10
repetition two times a day for 10 days. Exercise
given was for bilateral shoulder flexors, extensors,
abductors, and adductors and elbow flexors and
extensors. Similarly, for lower limb for hip flexors,
extensors, abductors and adductors, and knee
flexors, extensors
• The patient was made to walk 5 m with rest of 1 min
on the first day and then the walking distance was
gradually increased to 20 m on the tenth day
• The treatment was given two times a day for 10 days.

Posttreatment evaluation

The functional level was increased, cough and
breathlessness was reduced [Table 1].

Table 1: Functional evaluation
Functional independence measure
(FIMS)[6]
Eating
Grooming
Bathing
Dressing upper body
Dressing lower body
Toileting
Bladder control
Bowel control
Bed, chair, wheelchair transfer
Toilet transfer
Shower transfers
Walking
Stair climbing
Comprehension
Expression
Social interaction
Problem solving
Memory
Total

Pre score

Post score

7
6
3
4
3
3
7
7
4
4
3
4
2
6
6
2
7
7
87/126

7
7
5
4
3
5
7
7
6
5
3
5
4
6
6
5
7
7
99/126

health-related quality of life and exercise capacity. The
results of this study suggest that chest physiotherapy
programs that are prepared by taking the individual
requirements of lung cancer patients, should be placed
in the treatment of the lung cancer.[3] There are studies
that have shown that physiotherapy can reverse the
adverse effect of radiotherapy. Hence, physiotherapy
in cancer patients can help in improving the quality
of life.

CONCLUSION
Physiotherapy will improve level of function and quality
of life in patients undergoing radiotherapy.
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ABSTRACT
BACKGROUND: Aim of the present study was to investigate the effectiveness of swaddling on pain during
Chest Physiotherapy in Neonates.
MATERIALS AND METHODOLOGY: The research was carried out on neonates at Tertiary care hospital.
30 neonates were included in study based on inclusion criteria. The neonates were randomly allocated into
group A who were given chest physiotherapy only and group B were given chest physiotherapy and swaddling by
senior physiotherapist. At the first visit the pain level of neonates in both groups was recorded using “Neonatal
Infant Pain Scale” by principal investigator
RESULTS: In the study, Statical analysis was done using Mann Whitney U test and P value was set at less than
0.05. It was detected that there was no significant difference between pain score in group A and group B at pre,
during, immediate and 2 minute, however a significant difference in pain score was noted at 4, 6 and 8 minutes.
CONCLUSION: Swaddling is effective in controlling pain in neonates during chest physiotherapy at 4, 6 and 8
minutes.
KEYWORDS: Neonates, Chest Physiotherapy, Swaddling, Pain, Infants.
INTRODUCTION
An infant is very young off spring of human. The
word infant is derived from Latin word infans
which means speechless or unable to speak.1
infants in its first 4 week is known as a neonate.2
Many critical events takes place like Feeding
patterns are established, bonding between parents
and infant begin, many birth or congenital defects
are first noted and the risk of infection confined to
lung may start from birth or after 7 days and
might become more serious3,4. Respiratory problems occur in 4 to 6% of neonates and account for
significant mortality in the neonatal period.5
Chest Physiotherapy (CPT) is a practice that
improves oxygen saturation, facilitates the

removal of secretions and helps in ventilating the
lung in newborns with respiratory problems.
Techniques commonly used during the neonatal
period is active chest physiotherapy (percussion,
tapping or vibration delivered on the chest) and
non-active technique positioning and suctioning
alone.4
In the past, health professionals often claimed that
neonates and infants do not experience as much
pain as adults.6 Due to lack of myelination of
nerve fibers there was lack of transmission of pain
in neonates.7 But, this belief was proved false by
reviewing several papers.6 Pain is an unpleasant
sensory and emotional expression associated with
actual or potential tissue damage. All neurotra-
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nsmitters and receptors related with pain
modulation are present and responsive from 24
weeks post-conceptional age. Hence, fetus and
newborn can feel pain.8 Pain is subjective,
complex and a multi-factorial phenomena. Hence
it falls short in relation to those unable to
communicate like neonates.6
Managing a child’s pain during first year of life
involves assessing the intensity of pain,
implementing a treatment plan and evaluating the
effectiveness of the treatment given. Several pain
assessment tools that combine behavioral and
physiological variables are developed.6 Neonatal
infant pain scale (NIPS) is used in neonates and
infants. This scale uses body language and
physiological parameters to help us to understand
the neonate is in pain.8
Once a child’s pain has assessed a treatment plan
should be devised. This includes the use of drug
and non-drug methods. There are several non-drug
methods that can be used specifically with
neonates.6 Swaddling a baby is traditional in many
countries around the world. It fell out of support
in the Western world in prior decades due to its
adverse effects. However, swaddling is making a
comeback as research confirms what many knew
regarding the many benefits of this age-old
technique in calming and comforting crying,
unsettled newborns. It is also called binding or
bundling and was a very common infant care
practice before the 18th century9. When compared
with massage, excessively crying infants cried less
when swaddled and swaddling can soothe pain in
infants.10
METHODS
Study Design
This study was a randomized control trial
conducted during first session of chest
physiotherapy.
Setting and Samples
The study was conducted during working hours.
Study was carried out on neonates who received
first session of chest physiotherapy.
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According to the formula the determined sample
size for the study was 30 neonates, who were
randomly allocated in each group by lottery
method.
Inclusion Criteria
The study included all male and female neonates
who were receiving first session of chest
physiotherapy, parents who were willing to give
assent for participation, stable neonates whose
weight was not less than 1000 grams and who did
not have any congenital abnormality.
Data Collection Tools
Informed assent was taken from parent or care
giver, data collection sheet which included
Neonatal Infant Pain Scale, pencil or pen and stop
watch was used to score the scale at different time
points. A blanket or sheet was used to swaddle
neonate in group B.
Neonatal Infant Pain Scale (NIPS)
Neonatal Infant Pain Scale (NIPS) uses
behavioural cues and physiological parameter
variables. The behavioural clues consist of 6
components Facial expression, Cry, Breathing
Pattern, Arms, Legs, State of Arousal. Each
behavioural indicator is scored with 0 to 1 except
‘cry’ which has 3 possible descriptors. The 2
physiological variables consist of Heart Rate
which is scored as 0,1 or 2 and O2 saturation
scored as 0 or 1. The total score ranges from 0-10.
Most of the time a score greater than 3 tells as a
child is likely to be experiencing pain or
discomfort. A score ranging from 0-3 is
considered as mild pain and managed with Nonpharmacological intervention, 4-6 is considered as
moderate pain and managed with both
Pharmacological
and
Non-pharmacological
intervention, 7-10 is considered as severe pain and
managed with pharmacological intervention.8
Procedure
Permission was obtained from institutional ethical
committee. All participants were screened for
inclusion criteria. Inform assent was obtained
from parent or primary care giver to carry out the
study. 30 neonates were randomly allocated in
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group A and group B by lottery method. Regular
demographic characteristics regarding age, birth
weight, gestational age and head circumference
were obtained from medical records.
In both groups NIPS was scored by principal
investigator and chest physiotherapy (percussion,
vibration, postural drainage and suctioning) was
administered by senior physiotherapist. In group
A pre NIPS was scored, only chest physiotherapy
was given to neonate followed by scoring of NIPS
at different time points (during, immediate, at 2
minute, 4 minute, 6 minute and 8 minute).
In group B pre NIPS was scored and active chest
physiotherapy (percussion and vibration) was
given to neonate and during the procedure NIPS
was scored followed by swaddling and non active
chest physiotherapy (postural drainage and
percussion) was administered to neonate followed
by scoring of NIPS immediate, at 2, 4, 6 and 8
minutes.
Routine Chest Physiotherapy
The position of neonate during chest
physiotherapy was depending on area affected.
Active Chest Physiotherapy included 3 sets of
percussion at the rate of 3 per second with cupped
hand. Followed by 3 sets of vibration using index,
middle and ring finger of the therapist. Non active
Chest Physiotherapy which included positioning
of baby was done depending on area affected.
Swaddling
Swaddling was done using a cloth or blanket. The
blanket was squared by diagonally folding it. The
neonate was placed in supine position centrally on
the squared blanket such that the upper edge of
blanket was resting behind neonate’s neck. The
left arm was crossed gently across the midline and
placed comfortably on chest. The corner of the
blanket on left side was crossed diagonally across
body and was tucked behind the back. Similar
method was followed on right side. The leg end of
the sheet which was left off was tucked under chin
and made sure legs were in relaxed position.
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RESULT
Data Analysis
Statistical analysis for the present study was done
manually as well as using statistical package of
social sciences (SPSS) version 21 so as to verify
the results obtained. For this purpose data was
entered into the Microsoft Excel Sheet, tabulated
and subjected to statistical analysis. Percentage of
distribution, Mean, standard deviation and test of
significance i.e Mann-Whitney U test was used to
compare the two groups. P<0.05 was considered
significant in all analyses.
Table 1 describes the comparison of 2 groups
(Group A and Group B) with demographic
characteristics of neonate taken during the initial
assessment. It was determined that total number of
male neonates were 8 (53.33%) in group A and
female neonates were 7 (46.66%) in group B.
Total number of male neonates were 11 (73.33%)
and female were 4 (26.67) in group B. The mean
gestational age of the neonate in Group A and
Group B was 37.40 ± 1.99 and 37.00±2.62 with pvalue 0.6414. The mean age of neonate in group
A and group B was 10.67 and 8.47, the difference
of mean age in group A and group B was
10.67±9.42 and8.47±6.02 with p=0.4523. The
mean birth weight of the neonate in group A was
2.27kg ±0.59 and group B was 2.29kg ± 0.65with
p=0.9533. The mean head circumference of
neonate in Group A and group B was 32.67±2.47
and 32.00±1.65 with p=0.3917. There was no
Statical significant with respect to gender,
gestationnal age, age, birth weight and head
circumference when p value was set less than
0.05.
Table 2: Shows Comparison of two groups (Group
A and Group B) with respect to NIPS scores at
different time points using Mann-Whitney U test.
It was found that mean pre intervention score for
group A was 0.80±0.86 and group B was
1.20±1.86 with p value of 0.9835. Mean during
intervention score for group A was 3.47±2.17 and
group B was 3.47±1.55 with p value of 0.5476.
Mean immediate intervention score for group A
was 4.73±1.91 and group B was 4.53±1.58 with p
value of 0.8682. Mean 2 minute intervention for
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group A was 4.47±1.81 and group B was
3.27±1.67 with p value of 0.0815. Mean 4 minute
intervention for group A was 4.07±2.25 and group
B was 1.67±1.29 with p value of 0.0023. Mean 6
minute intervention score for group A was
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2.53±1.55 and group B was 1.00±1.00 with p
value of 0.0051. Mean 8 minute intervention score
for group A was 1.53±1.13 and group B was
0.60±0.74 with p value of 0.0213.

Table1: Comparison of two Groups with mean demographic characteristics
Demographic
Group A
Group B
t-value
p-value
Characteristics
Gender
n
%
n
%
Male
08 53.33 11 73.33
Female
07 46.67 04 26.67
Gestational age
37.40±1.99 37.00±2.62 0.4708
0.6414
Age in days
10.67±9.42 8.47±6.02 0.7623
0.4523
Birth weight
2.27±6.59 2.29±0.65 -0.0591
0.9533
Head circumference
32.67±2.47 32.00±1.65 0.8699
0.3917
*p<0.05
Table 2: Comparison of two groups (Group A and Group B) with respect to NIPS scores at different time
points.
Time points
Pre
During
Immediate
2 minutes
4 minutes
6 minutes
8 minutes

Group A
Mean±SD
0.80±0.86
3.47±2.17
4.73±1.91
4.47±1.81
4.07±2.25
2.53±1.55
1.53±1.13

Group B
Mean±SD
1.20±1.86
3.47±1.55
4.53±1.85
3.27±1.67
1.67±1.29
1.00±1.00
0.60±0.74

U-value

Z-value

P-value

112.00
98.00
108.50
70.50
39.00
45.00
57.00

-0.0207
-0.6014
-0.1659
-1.7421
-3.0486
-2.7998
-2.3020

0.9835
0.5476
0.8682
0.0815
0.0023*
0.0051*
0.0213*

Mean value

*p<0.05
6.0
5.5
5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

4.7
4.5

4.5
4.1

3.5
3.5

3.3
2.5
1.7

1.2
0.8
Pre

1.5
1.0

During

0.6

Immediate 2 minutes 4 minutes 6 minutes 8 minutes
Group A

Group B

GRAPHS Comparison of two groups (A and B) with respect to NIPS score at different time points
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DISCUSSION
Pain is the common adverse stimuli experienced
by neonate, occurring as a result of injury, illness
and necessary medical procedures.7 Pain is an
unpleasant sensory and emotional experience
associated with actual or potential tissue damage.
By this definition we get to know pain is complex,
subjective and multi-faceted phenomena. Hence, it
falls short in relation to those who are unable to
communicate like neonates.6 The two components
by which we get to know child is in pain is
behavior and physiological response which can be
observed and recorded. It is shown that adults and
infants behavioral response to pain is same. But
time duration taken by adult response is in
between one to four seconds and infants is 0.12 to
0.70 seconds.11 Neonatal response to pain is with
leg withdrawal and followed by crying.12
Lawrence L. et.al (13) whose one of the objective
was to develop a behavioral assessment tool for
measurement of pain in preterm and full term
neonates. Neonatal Infant Pain Scale (NIPS) was
used to score behavior before, during and after
each intrusive procedure and found that NIPS has
high Interrater reliability and internal consistency.
Likewise, the outcome measure used in the
present study i.e. NIPS measured pain in terms of
facial expression, cry, breathing pattern, arms,
legs, state of arousal, heart rate and oxygen
saturation. In this study also it was found that
neonates
perceived
pain
during
Chest
physiotherapy.
There are several medical procedures a neonate
undergoes like endotracheal intubation, ventilator
support, endotracheal suctioning and chest
physiotherapy. Even though Chest Physiotherapy
(CPT) improves oxygen saturation, facilitates the
removal of secretions and helps ventilation of lung
in newborns with respiratory problems.4 chest
physiotherapy is considered one of the noxious
stimulus in infants.14 This could be supportive to
this study were it showed that pre intervention
pain was same in both the groups
Study done by Carmen Giannantonio et.al (4) to
understand the role of CPT in neonatology and the
role of CPT in neonates with respiratory diseases
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remains debated and needs further evaluation. But
its consideration respiratory physiotherapy as a
resource for the treatment of neonate lung disease.
Swaddling was used as one of the non
pharmacological methods to reduce pain in
neonates, supported by a study done by Lai Ping
Ho RN et.al (15) showed that swaddling is feasible
and efficacious in controlling pain for heel stick
procedure among preterm infants.
Similarly a study was conducted by S Ohgi et.al
(16)
to show the effectiveness of swaddling versus
massage therapy in management of excessive
crying infants with cerebral insults and showed
that swaddling may be more effective than
massage intervention in reducing cry in infants.
Morrow et.al (17) also conducted a study to
measure the difference in pain score for newborns
when held and swaddled and unswaddled while
routine heel lance procedure. And concluded that
swaddling is effective non pharmacological
method to reduce newborn pain for heel lance.51
The current study was proposed to investigate the
effectiveness of swaddling on pain during chest
physiotherapy in neonates.
In current study pain perceived by neonate
immediately after intervention was same in both
the groups. Where at 4 minutes the swaddled
neonate showed significant reduction in pain
score. Federal De et.al conducted a study on 70
healthy neonates to find pain perceived during
blood sampling procedure at different time points
using Neonatal Infant Pain Scale and concluded it
is suitable tool for evaluation of pain at different
time points.
Fatemen Hashemi et.al. (18) conducted a study on
infants to know effects of swaddling and breast
feeding and their combined effects in which infans
were swaddled 2 minutes before and after as.
vaccination and 45 minutes of breast feeding
before and after vaccination. And concluded that
swaddling is non pharmacological method to
relive pain. The findings of the above study can be
considered and concluded that swaddling is
effective way to soothe neonate when in pain.
In the current study it was shown that after
swaddling neonates showed reduced NIPS score
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at 4, 6 and 8 minutes. This could be due to the
calming effect of swaddling which mimicking the
containment feeling that infant experience inutero. Swaddling limits neonate’s movements
which in turn prohibits muscle stretch, causing
muscle relaxation. Hence, improving respiration
increasing oxygen saturation and decreasing heart
rate by organizing nervous system .19
S Ho and L Ho (20) which showed the average pain
during blood sampling in swaddling had
significant reduction compared to control group
and also showed that heart rate and oxygen
saturation reached baseline in 2 minutes, where as
in controlled group 6 to 8 minutes were needed for
indexes to return to baseline. The finding of the
above study are in line with the present study
considering the result of current study, swaddling
is an effective way to stabilize the physiological
variables of the neonates.
In the current study showed that in experimental
group physiological variables were less in score
than the controlled group. A systemic review was
done in 2007 on swaddling behavior and stated
that swaddling organizes the nervous behavior of
neonate10 which in line with the findings of this
study.
There are several studies refer to the effect of
swaddling on neonatal sleep19. It is possible that
improvement in neonatal sleep by swaddling can
be a reason which reduces facial changes in
response to pain. In the current study it may be
proposed that neonates fell asleep when swaddled
and this reduces the change in facial expression
during chest physiotherapy intervention. As stated
by Fernandez the reaction appearing can be more
practically observed than body movements and
crying can be more specific than physiological
variables change which are total response to
painful stimuli. Assuming that it is true,
physiotherapist can understand the neonatal pain
experienced without using specific tool and by
only observing face of the neonate.19
But on the contrary, current study showed
significant difference between group A and group
B at 4 minute; it was observed that pain score was
less when chest physiotherapy was done along
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with swaddling in group B. A possible
explanation may be neonates sleep after
swaddling and it mimics the experience of inuterus, another possibility would be that muscles
are relaxed after swaddling.19
Results indicate that swaddling is effective
technique in reducing pain. Although it might not
have immediate effect but certainly has significant
effect on reducing pain at the minimal time of 4
minutes.
CONCLUSION
Results indicate that swaddling is effective
technique in reducing pain. Although it might not
have immediate effect but certainly has significant
effect on reducing pain at the minimal time of 4
minutes.
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ABSTRACT
Background: Primary Dysmenorrhoea is a common problem among female adolescents which has become a
leading cause of recurrent absenteeism from school or work. Studies have shown that TENS is one of the
management options for Dysmenorrhea. Hence, this study was undertaken to compare effect of TENS and
Diadynamic Current on Primary Dysmenorrhea.
Purpose of the study: The aim of the study was to compare the effect of Transcutaneous Electrical Nerve
Stimulation and Diadynamic current on Primary Dysmenorrhea.
Method: 32 subjects diagnosed with Primary Dysmenorrhea were included in the study. The subjects were
randomly allocated into two groups, where Group A (n=16) received Transcutaneous Electrical Nerve
Stimulation (TENS) and Group B (n=16) received Diadynamic current for 5 days. The outcome measures used
were Visual Analogue Scale, Moos Menstrual Distress Questionnaire, and McGill Pain Questionnaire.
Results: The results showed that the intra group comparison was statistically significant with p= <0.001 for
both the groups in terms of VAS, MPQ and MMDQ respectively. Inter group comparison was statistically
insignificant with p= 0.53, 0.42, 0.19 for VAS, MPQ and MMDQ respectively. Showing that the Group B has
reduced pain significantly more than Group A.
Conclusion: This study indicates that both Diadynamic Current and TENS are effective in reducing
dysmenorrheal pain. No adverse effects were being observed. The results clearly showed the immediate effect
in pain relief after the use of both TENS and Diadynamic current, more in Diadynamic Current.
Keywords- Primary Dysmenorrhea, TENS, Diadynamic Current.
Introduction
Dysmenorrhea is commonly described as a chronic
pelvic pain along with menstrual cramps
experienced by menstruating females especially in
adolescence.[1] The other associated problems
include low back pain, nausea, vomiting, headache,

breast tenderness, intermenstrual bleeding, dizzyness, diarrhoea.[2] A recent study conducted in an
Indian school population in Madhya Pradesh on the
prevalence rate of dysmenorrhea in adolescent girls
was found to be 73.9% in overall out of which 74.4%
was in urban schools where as 72.7% was in rural

Anil Muragod et al JMSCR Volume 05 Issue 03 March 2017

Page 18557

JMSCR Vol||05||Issue||03||Page 18557-18562||March
schools.[3] Dysmenorrhea is one of the important
unsolved problems in females. Dysmenorrhea is
reported to be decreasing with advance in age. [4]
Dysmenorrhea is a condition in aggregate causing
much human suffering and invalidism. [5]
Dysmenorrhoea is classified into Primary and
Secondary. The cause of Primary dysmenorrhoea,
also known as Spasmodic type is due to unidentifiable pathology while secondary dysmenorrhoea
i.e. Congestive type, occurs due to an underlying
cause such as genital tract pathology, uterine
leiomyomata or endometriosis.[1] Various studies
have proven that physiotherapy treatment such as
stretching, pelvic mobilization, treadmill and
electrotherapy modalities to be effective for pain
relief in primary dysmenorrhea.[6,7,8]
Transcutaneous Electrical Nerve Stimulation [TENS]
It is a simple, non-invasive analgesic treatment used
for symptomatic management of acute and chronic
pain. [9] It is the application of electrodes to the skin
with the aim of reducing pain by stimulating the
thick afferent nerve fibers. It is generally an
alternating current with a variable phase duration
and phase interval which can be used to vary the
frequency ranging between 10 to 100 Hz. The best
known type of TENS include Conventional TENS,
Acupuncture TENS, Burst TENS and Modulated
TENS.[10]
TENS is one of the non pharmacological methods of
pain relief in several conditions which reduces
chronic musculoskeletal pain more effectively than
placebo. TENS delivers an electrical current
through superficial electrodes placed on the skin
around the affected area, causing a tingling
sensation and disrupting the pain signal in
surrounding nerves. This modality functions by
stimulating large diameter afferent nerves fibers,
which inhibit pain fibers and evokes responses in
the dorsal horn. It encourages the body to produce
higher levels of its own natural pain killing
chemicals called Endorphins and Encephalins.[11]
The effectiveness of TENS for Dysmenorrhea has
been included in Cochrane systemic review with
conclusions of efficacy for primary dysmenorrhea.
[20]
Dysmenorrheal pain is based on gate control
theory, release of endogenous morphine and is
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believed to have reduced uterine muscle ischemia
brought about by local vasodilatation after skin
stimulation which makes TENS effective.[11]
Diadynamic currents also known as Bernard
Currents, are unidirectional sinusoidal currents with
a frequency of 50 to 100 Hz and pulse duration of
10 milliseconds. [10] Various modulations of Diadynamic currents are Monophasic Fixe, Diaphasic
Fixe, Courtes Periodes and Longues Periodes.The
effects of diadynamic currents is based on gate
control theory of pain by Wall and Melzack.
Diadynamic currents give an analgesic effect due to
release of endorphins in the system. Diadynamic
currents are used to relieve pain, reduce swelling,
minimize inflammation, facilitate healing, improve
blood circulation, motor re-education and
inflammatory disorders. [10]
The impact of Diadynamic currents consists of
analgesic and strong congestive effects and they
occur during the administration of the current and
lasts for few hours after the treatment has been
ended. Vasodilatation takes placed on the way of
selective stimulation of nerve endings in the ANS
system responsible for vascular reaction under the
influence of direct current. Dynamogenic and
inhibitory action of Diadynamic currents has been
used in treating many different ailments.
Diadynamic currents have being shown to have
beneficial effects on reducing pain through its
physiological effects like vasodilatation, hyperemia ,
muscle fiber stimulation and stimulation of sensory
and motor nerves. Hence, the purpose of the study
was to compare the effects of TENS and
Diadynamic currents on dysmenorrhea
Materials & Methodology
Ethical clearance was obtained from the institutional
ethical committee. All subjects were screened based
on the inclusion and exclusion criteria prior to their
enrolment in the study. The purpose of the study
was explained and a written informed consent was
obtained from all the subjects who were willing to
participate in the study. A brief demographic data
was obtained from all the subjects.
The inclusion criteria was 1) Age group 18-25 years,
2) Regular menstrual cycles, 3) Free from
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gynecological problems, 4) Subjects having Primary
Dysmenorrhea, 5) Subjects not on any special
dietary regimen, 6) Subjects not on any analgesics.
Exclusion criteria was 1) Presence of IUDs, 2)
Consumption of OCPs, 3) Irregular menses, 4)
Subjects with Secondary Dysmennorhea.
Participants:
32
subjects
with
Primary
Dysmenorrhea were included in the study. After
fulfillment of the exclusion and the inclusion
criterion, Subjects were randomly allocated into
two groups using chit method, Group A: TENS &
Group B: Diadynamic currents.
Intervention: Group A was given Conventional
TENS for duration of 20 mins, pulse width 40-75
ms with a frequency of 50-100 Hz. The intensity
was increased at the tolerable level of the subject.
Group B was given Diadynamic currents for a
duration of 20 mins, modulation 2 (Diphase Fixe),
for a frequency of 50- 100 Hz and the pulse duration
of 10 milliseconds. The subjects were treated for 5
days when they experienced dysmenorrhoea. The
subjects were positioned in supine lying with a
pillow placed under the neck. The electrodes were
placed on the lower abdominal area where the
subject experienced pain, i.e. within the umbilicus
and the ASIS for both the groups.
Outcome Measures: Moos Menstrual Distress
Questionnaire, McGill Pain Questionnaire and
Visual Analogue Scales were used as outcome
measures, before starting the treatment and after 5
days of treatment.
Results
The results were analysed in terms of reduction in
pain and improvement in quality of life in females
suffering from Primary Dysmneorrhea. The data
was tabulated and entered into excel sheet. The
statistical analysis was done with KolmogorovSmirnov Z test.
Each group had 16 participants. Mean age of the
females was Group A 21.31± 1.74 & Group B
21.88±1.71 in years. In this study the mean BMI
was found to be 24.16±3.95kg/m2 for Group A and
23.49±3.83kg/m2 for Group B. (Table-1)
Within each group a statistically significant
decrease in pain and improvement in the quality of
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life was being noted. In Group A, the mean VAS
scores reduced from 6.78±1.89 pre treatment to
3.54±2.10 post treatment with a mean difference of
3.24±1.45. In Group B, the scores reduced from
6.94±1.53 to pre treatment 3.38±1.52 post treatment
with a mean difference of 3.56±1.43. Intra Group
comparison of the pain score revealed statistically
significance with p=0.001 for Group A and p=0.001
for Group B. In Group A, the mean MMDQ scores
were reduced from 91.31±18.16 pre treatment to
71.81±10.75 post treatment and in Group B, it came
down from 107.56±39.43 pre treatment to
74.69±18.31 post treatment, with a mean difference
of 19.50±20.26 and 32.88±34.59 in Group A and
Group B respectively. Intra Group comparison of
the pain score revealed statistically significance
with p=0.001 for Group A and p=0.001 for Group B.
In Group A, the mean MPQ scores were reduced
from 55.13±9.56 pre treatment to 46.94±14.74 post
treatment and in Group B, it came down from
60.25±11.58 pre treatment to 47.75±9.46 post
treatment, with a mean difference of 8.19±16.93 and
12.50±12.85 in Group A and Group B respectively.
Intra Group comparison of the pain score revealed
statistically significance with p=0.001 for Group A
and p=0.001 for Group B. (Table-2)
When compared, there was a significant difference
seen between VAS scores of Group A and Group B.
The results have shown that Group B has reduced
more VAS scores than Group A, showing that
Group B is more effective in reducing pain. In
comparision with Group A, Group B has shown to
have significantly reduced the perimenstrual
symptoms after receiving the treatment according to
the Moos Menstrual Distress Questionnaire. When
the scores of Group A and Group B were being
compared, Group B showed reduced scores post
treatment indicating that Group B is better as per
McGill Pain Questionnaire. The between groups
comparison showed clinical significance with p
values 0.53, 0.42 and 0.19 for VAS, MPQ and
MMDQ respectively. (Table-3)
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Table-1 Age & BMI Distribution
Study
Groups
Group A
Group B

Mean ±SD
(Age)
21.31±1.74
21.88±1.71

Mean ±SD
(BMI)
59.25±10.78
58.94±9.88

Table-2 Intra-Group Comparision of Group A and
Group B
Outcome
Measures
VAS

Study
Mean
Groups
Difference
Group-A
3.24±1.45
Group-B
3.56±1.43
MPQ
Group-A
8.19±16.93
Group-B
12.50±12.85
MMDQ
Group-A
19.50±20.26
Group-B
32.88±34.59
p<0.001* is a statistically significant value.

T

P

0.25
0.62
0.18
0.81
0.54
1.33

0.001*
0.001*
0.072
0.001*
0.001*
0,001*

Table-3 Inter-Group Comparision of Group A and
Group B
Outcome
Pre test
Post test
measures
p-value
p-value
VAS
0.7986
0.8038
MPQ
0.1824
0.8540
MMDQ
0.1448
0.5921
p<0.05* shows that it is statistically significant.
Group A
versus
Group B

Changes
p-value
0.5368
0.4234
0.1920

Discussion
The results in this study indicate that both TENS
and Diadynamic Current are effective in reducing
dysmenorrheal pain. No adverse effects were
observed. The results clearly showed the immediate
effect in pain relief after the use of both TENS and
Diadynamic current. However, Diadynamic Currents showed to be slightly more effective than TENS.
The present study has shown that TENS is
beneficial in the treatment of Primary
Dysmenorrhea which is supported by other previous
researches. A study done by Sulima A AL Yousef et
al to find out the effect of TENS on the relief of
dysmenorrheal pain among the college students
where the subjects were treated with conventional
TENS for 10-30 mins three times per day for two
menstrual cycles which resulted to be safe and
effective non-pharmacological method for primary
dysmenorrhea.[1]
A study conducted by Chaitali Shah et al. with the
aim to compare the effect of High frequency TENS
at dermatome level and Low frequency TENS at
root level in the relief of dysmenorrhea among the
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age group of 19-25 yrs concluded that both are
effective although high frequency TENS at dermatome level is more effective in relieving pain.[12]
Furthermore, this study has shown drastic
improvement through Diadynamic currents as well.
Although the mechanism of TENS and Diadynamic
current in pain relief is different, they are classified
as low frequency currents. A similar study
conducted by Anand Heggananavar et al to compare
the effect of MENS and Diadynamic cuurent in
improving the functional abilities and reducing heel
pain. Group A received Diadynamic current and
Group B received TENS and the results obtained
stated that both the therapies reduce pain effectively,
have analgesic effects and help to improve the
functional abilities in the subjects. [13]
A study done in Elfroic Nord Hospital on patients
with Sciatica used physiotherapy interventions like
galvanic stimulation, laser therapy, diadynamic
currents, ultrasound therapy, magneto therapy
which were patient tailored. Post treatment the pain
dropped upto 70% on VAS.[16]
The mechanism of TENS is based on pain gate
control theory or axonal reflex to make vessels
around the local organ dilate by stimulating the
peripheral nerves and release of endorphin. Dawood
and Ramos demonstrated that TENS provided good
to excellent subjective pain relief. They indicated
that TENS is an appropriate pain relief equipment.
It significantly reduced menstrual flow, diarrhoea,
clot formation, and fatigue when compared to
placebo TENS. [17]
Diadynamic currents relieve the pain through pain
masking i.e. increase of stimulation threshold by
Diaphase Fixe current. Vasodilatation and hyperemia, causes the release of histamine in the tissues
which reduces the effect of pain. Diadynamic
currents stimulates the muscle contraction, increase
in blood flow to the muscle and reduce pain.
Investigating relation between the effects of TENS
and Diadynamic
current
associated with
dysmenorrhea, the present study highlighted that
there is significantimprovement in physical
symptoms from pre to post application as regard to
fatigue, tiredness, pain , cramp and dizziness. Thus
TENS and Diadynamic currents contribute in the
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effectiveness of pain reduction and helps in raising
the pain threshold of the body. [17]
Inter group comparison of the three functional
outcome measures were clinically significant in all
the groups. Inter group comparison showed
difference p= 0.5368 for VAS , p=0.1920 for
MMDQ and p= 0.4234 for MPQ conforming that
the pain intensity of Group B was reduced more
than Group A which was attributed to the therapy
that was given to the participants in both the groups.
Pain and cramping sensations in the abdomen,
feeling of pressure over the abdomen, pain in the
hip, low back and inner thigh and nausea are the
factors that contribute for the absenteeism of
females from their respective schools and office
work. Reduction in pain, cramps and associated
symptoms will lead to an improvement in the
functional abilities of the subjects, which was also
seen in the present study. The subjects administered
with TENS and Diadynamic current showing great
improvements in terms of pain, functional abilities
and quality of life was seen.
The results of the present study thus proves that
TENS and diadynamic current are both effective in
improving primary dysmenorrhea, relieving the
associated symptoms and thus improving the quality
of life and functional abilities of the subject.
Conclusion
On the basis of present study it can be concluded
that, both TENS and Diadynamic currents are
equally effective in the treatment of primary
dysmenorrhea to relive pain and improve the quality
of life in terms of VAS, McGill Pain Questionnaire
and Moos menstrual distress questionnaire
respectively. However the results show that
Diadynamic current have better results than TENS
in relieving pain in dysmenorrhea. Hence,
Diadynamic current appears to be safe, effective,
non medicative method in the management of
primary dymenorrhea.
Limitations
The present study was conducted by giving
treatment for duration of one cycle. Long term
benefits couldn’t be observed in the same.
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The treatment protocol can be given in increased
frequency of either two or three times a day, since
our study is limited to only once in a day.
Future Scope for Study
Further studies can be taken on secondary
dysmenorrhoea.
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Abstract
Background: Muscle tightness may be a common impact of aging caused because of cross-linking of
fibers. The joints become stiffer and less flexible as we tend to age. The cartilage could begin to rub
along and wear away with time. Hamstring muscle is one of the common muscle found to be tight in an
individual and is the potential cause for low back issues altering the lumbopelvic rhythm in them.
Various studies have compared numerous techniques to see which technique is best for increasing joint
range of motion (ROM). However, there are limited studies comparing the results of static stretching
and neurodynamic mobilization on hamstring flexibility in elderly.
Methods: 20 subjects aged 65-75 years with hamstring tightness were randomly allocated to two
groups. Group A (n=10) received static stretching and Group B (n=10) received neurodynamic
mobilization. Both the groups received 10 sessions of treatment, 5 consecutive days for 2 weeks.
Passive Knee Extension (PKE) and Passive Straight Leg Raise (PSLR) measurements were measured
before and after 2 weeks of intervention. Static stretching was given for 60 seconds and neural
mobilization was given in form of sliders.
Results: Independent sample t-test was employed in order to verify within group analysis that showed
significant improvement in hamstring flexibility after 2 weeks of intervention. Comparison between the
group was done using paired t test that demonstrated non-significant differences (level of significance
is p<0.05) in improvement score of PKE (0.06) and PSLR (0.40).
Conclusion: Static stretching and neurodynamic mobilization both were equally effective in improving
the hamstring flexibility in elderly subjects.
Keywords: Static stretching, neural mobilization, hamstring tightness, elderly subjects
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1. Introduction
Muscle tightness can develop from overuse injuries, trauma, stress, or illness. However, the
progressive decline in flexibility with age is recognized as changes in physical property and
reduced amount of physical activity [1]. Physiological changes observed with aging include
muscle atrophy, reduced capability for healing, diminished capillary blood supply, and
reduced amounts of mesenchymal stem cells and loss of strength and elasticity in soft-tissue
matrices increased muscle and joint stiffness with accumulated amounts of fibrous
connective tissue, has additionally been reported [2]. Various techniques are used to stretch
the tight muscle or connective tissue like static stretching, dynamic stretching, proprioceptive
neuromuscular facilitator (PNF) technique and my of ascial release technique for the same [3,
4, 5]
. However, confusion persists while creating the proper selection of exercise to extend
flexibility and most of the studies are targeted at the young or middle age population. Older
muscles are more susceptible to contraction-induced injury, especially when the muscle is
lengthened during the contraction [6] and have a diminished ability to recover from acute or
repetitive musculoskeletal trauma. There is a scarcity of literature to conclude the suitable
technique to increase flexibility within the geriatric population.
Neurodynamic mobilization has proven to be an efficient intervention in various
musculoskeletal conditions [4]. Neural tissues involvement to hamstring flexibility has been
studied in various kinds of literature. A study stated that a neurodynamic mobilization might
increase hamstring flexibility more efficiently than static stretching in healthy male subjects
with a tight hamstring [7]. Neurodynamic mobilization decreases the neural
mechanosensitivity and may be a helpful technique in the management of hamstring
flexibility.
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Static stretching is widely used for measuring flexibility,
which is elongating a muscle until resistance is felt and
sustaining the position for a length of time [8, 9]. Active and
passive stretching expand the range of motion by working
on muscles, tendons, capsules and ligaments. Stretching of
the muscles before an event is an extremely important factor
in the achievement of optimal task performance and is also
used as warming up exercise. Numerous stretching methods
have proven to improve muscle flexibility, including the
static stretching, contract-relax stretching, and ballistic
stretching. Static stretching is done in a static state without
any additional movement other than the motion of the
muscle stretch, it works to improve the viscoelastic
properties and stretch tolerance of the muscle [10].
Previous studies have compared the effects of Neural
Mobilization and static stretch on hamstring tightness in
asymptomatic subjects in young and middle age group, but
less is known about the most effective method to improve
hamstring flexibility in an elderly population. Hence, the
present study aimed to compare the effect of neural
mobilization technique and static stretching on hamstring
flexibility in elderly subjects with hamstring tightness.
2. Methods
This study was a randomized experimental trial. Permission
to conduct the study was granted by the Institutional Ethical
Committee. A total number of participants participated in
this study was 20(n=20), 10 in each group. The purpose of
the study was explained to the participants in their
vernacular language and a written informed consent was
obtained from all the subjects. Subjects were then randomly
allocated into two groups using envelope method. Both
males and females were included in the study aged between
65-75 years, 20 to 50 degree knee extension loss with hip in
90 degrees of flexion, Inability to reach 70-degree hip
flexion in straight leg raise test and subjects who were able
to comprehend command and who were willing to
participate in the study. Subjects were excluded if they had
any recent episode of traumatic low back pain with any
neurological symptoms. Any history of recent abdominal,
back surgeries or lower limb surgeries within 6 months,
subjects diagnosed with any cardiac or respiratory illness.
Subjects being receiving physiotherapy treatment at the time
of baseline assessment and if they had sustained any
hamstring injury/soft tissue injury. The dominant side of the
subjects was measured.
3. Outcome Measurements
Measurements of hamstring flexibility were obtained using
the passive knee extension (PKE) test and passive straight
leg raise (PSLR).
The Passive Straight Leg Raise (PSLR) was used to measure
hamstring flexibility [11], while the subject lying supine on
the examination table with the other limb secured by a
Velcro strap. Subject’s lower extremity is lifted up passively
by maintaining the knee extended, to the point where the
subject can tolerate the resistance or stretch in the posterior
part of the thigh. The examiner palpates the anterior rim of
the pelvis to note the point at which the pelvis begins to
posteriorly tilt because of hamstrings tightness.
Measurements were taken with the help of goniometer.

Optimal muscle length will permit degrees of flexion around
60-70 degree.
Measurement of passive knee extension was obtained with
the subject lying supine with the opposite lower extremity
extended and the lower extremity being measured
positioned at 90 degrees of hip flexion. The greater
trochanter and the lateral epicondyle of the femur and lateral
malleolus were landmarks during measurement. Hip flexion
maintained at 90 degrees while the assistant moved the tibia
into the terminal position of knee extension, which was the
point at which the subject reported a feeling of discomfort.
The goniometric value was then recorded. The PKE is the
most reliable test for measuring hamstring tightness [12].
4. Intervention
Group A: Static stretching was given in form of passive
stretching of hamstring muscle. The subject was in supine
lying, therapist passively positioned the subject into hip
flexion, knee in extension and ankle in neutral without pain
or discomfort to the point where resistance to the movement
was first noted. This position was then maintained for 60
seconds2 and repeated thrice with 10 seconds interval.
Treatment was repeated 5 times a week for two weeks.
Group B: Neurodynamic level 2 distal sliders which is a
standardized level for subjects with mild to moderate
tightness were performed with 30 repetitions of 3 sets with
10 seconds break after each repetition. The technique is
given by placing the patient in supine lying position
followed by flexion of the leg to 70 degrees SLR with
dorsiflexion of the ankle. This includes a passive
hip/knee/ankle slider in supine. Treatment repeated 5 times
a week for two weeks.
4.1 Data Analysis
Standard descriptive statistics were calculated for all
variables. Comparison of physical characteristics (mean age,
height, and weight) and baseline values of PKE and PSLR
values between the participants of both group showed nonsignificant differences indicating homogeneity of groups as
shown in table 1. The normality of the data was determined
using the Kolmogorov-Smirnov test procedure. The level of
significance was set at (p=0.05) for all comparisons and all
analyses were performed using SPSS version 23. The
Student’s paired t- test was applied to compare pre and post
values of PKE and SLR within the groups, while
independent t-test was used for between group analysis to
compare mean difference values of PKE and SLR.
5. Results
Independent samples t-test was employed in order to verify
the difference between two sample means assuming equal
variances and results were presented in the table2 below.
The treatment related to a respective group does not show
any statistical difference. However, a significant difference
was noted in group A (Static Stretching) and group B
(Neurodynamic Mobilization) when the test was done to
compare pre-post analysis. Within the group, comparison
demonstrated that the PKE and PSLR values significantly
increased from baseline values on the 10th day, in both
groups suggesting both interventions were effective in
increasing hamstring flexibility (table 2, table 3).
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Table 1: Comparison of physical characteristics and baseline values of participants of group A (Static Stretching) and group B
(Neurodynamic Mobilization).
Baseline data
Age (years)
Height (cm)
Weight(kg)
PKE
PSLR

Group A (Mean±SD)
68.4±3.59
176.50±4.70
77.29±5.25
31.03±3.50
59.05±6.86

Group B (Mean±SD)
66.2±1.322
176.21±3.53
78.93±4.60
35.02±2.83
57.40±2.470

‘p’ value
0.26
0.90
0.30
0.20
0.20

Table 2: Comparison of PKE values at baseline and 10th day within group A and group B.
Baseline PKE scores (Mean±SD)
Group A
31.03±3.50
Group B
35.02±2.83
*P<0.05= level of significance

Day 10TH PKE scores (Mean±SD)
28.01±3.37
27.41±2.33

‘t’ value
16.43
19.00

‘p’ value
0.00*
0.00*

Table 3: Comparison of PSLR values at baseline and 10th day within group A and group B.
Baseline PSLR scores (Mean±SD)
Group A
59.05±6.86
Group B
57.40±2.470
*p<0.05=level of significance

Day 10th PSLR scores (Mean±SD)
61.65±6.74
63.90±2.80

Table 4: Comparison of mean difference values of PKE and PSLR
values between group A and group B (pre-post difference)
GROUP A
GROUP B
(Mean±SD) (Mean±SD)
PKE
3.02±1.53
7.62±1.15
PSLR
2.6±3.04
6.5±1.81
P<0.05= level of significance
Variable

‘t’ value

‘p’ value

1.96
1.51

0.06
0.40

6. Discussion
The present study was designed to compare the effects of
neurodynamic and static stretching in improving hamstring
muscle flexibility. Results revealed that both interventions
significantly improve hamstring flexibility, and there was no
significant difference between the groups in improving
hamstring flexibility.
Elderly population begins slowing down their movements
and even gives up their regular routines to avoid injury and
falls as their bodies get weaker [13]. The hips and knees are
especially prone to cartilage depletion and goes into muscle
shortening [13].
Stretching exercises are used extensively in the
rehabilitation planning, whereas injury or disease may have
resulted in a restricted range of motion specific to given
joints, and the goal is to regain “normal” range of motion.
Stretching of muscles and joints helps to relax the muscles
and increase the range of motion [14].
Static stretching is a familiar long-established technique
applied to stretch tight muscles. The musculoskeletal system
has an inherent, built-in protective device made up of the
muscle spindle and golgi tendon organ (GTO), which are
highly sensitive receptors acting to prevent overstretching of
the passive joint structures and muscle/tendon unit,
respectively. Tension applied on the tendon and GTOs on
muscle contraction. The GTOs record the change and rate of
change in tension. When this tension exceeds a certain
threshold, it triggers the lengthening reaction via spinal cord
connections to inhibit the muscles from contracting and
cause them to relax [15, 16]. In addition, muscle contraction
can induce reciprocal inhibition or the relaxation of the
opposing muscles [17]. Another theory proposed by Weppler
and Magnusson stated that possible mechanism of
improvement can be related to the sensory theory proposed
by who stated flexibility and its response is attributed to
pain perception rather than biomechanical effect. They

‘t’ value
-5.46
-6.10

‘p’ value
0.00*
0.00*

suggested that the restriction in hamstring range might
increase, not because of changes in the anatomy of the
muscle. The stretching may adopt a "new stop point" for
limitation in hamstring range based on altered perceptions of
stretch and pain [18].
Neurodynamic mobilization is an effective treatment
modality, although support of this suggestion is primarily
unreliable. This technique used to regain the movement and
elasticity of nervous system by reestablishing the
axoplasmic flow thus, restoring nerve tissue homeostasis,
which could be the possible mechanism of improvement in
Neurodynamic solution [19]. Current evidence suggests
altered posterior lower extremity neurodynamics (integrated
biomechanical, physiological and morphological functions
of the nervous system) influence resting muscle length and
increase mechanositivity [20]. A study was done to observe
the effects of neurodynamic mobilization on fluid dispersion
within the tibial nerve at the ankle suggested that passive
neural mobilization induces dispersion of intraneural fluid
[18, 21]
. Few studies have examined the effects of the
neurodynamic intervention on hamstring flexibility and the
result of this study can be seen as adding further evidence
for the potential role of neural tissue mechanosensitivity in
hamstring tightness [6. 17].
Studies were done on to compare the effects of NDS and
static stretching most of them concluded NDS intervention
to be better than static stretching [6, 17]. However, the results
of this study are in contrary to previous studies as both the
intervention group is equally effective in improving
hamstring muscle flexibility in elderly subjects. The
apparent reason for obtaining similar results could be the
difference in duration of static stretching used in this study.
In the present study, subjects received 60 seconds of static
stretching which was the dose adopted from a study done by
J Brent Feland on effect of duration of stretching of the
hamstring muscle group for increasing range of motion of
hamstring muscle in people aged 65 years or older which
stated that longer hold times during stretching of the
hamstring muscles achieved greater ROM and a more
sustained increase in ROM in elderly subjects. Whereas the
previous study applied static stretching for 30 seconds17.
Although in the present study both the groups showed
significant improvement in hamstring flexibility in elderly,
results of PKE outcome were clinically significant in both
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the groups when compared to PSLR. Lee Herrington et.al
studied the effect of different neurodynamic mobilization
techniques on knee extension range of motion in the Slump
position [20]. It’s objective was to investigate the effects of
two neural mobilization techniques (sliders and tensioner)
on knee range of motion. The findings of this study indicate
that both the tensioner and slider techniques have a positive
and significant effect on improving knee extension range of
motion in the slump position. This could decrease the
sensitivity of the sciatic nerve and the neuromeningeal
structures to mechanical load.
Exercise program provides significant benefits to aging
population [21, 22]. It is important to provide an evidencebased prescription for older adult exercise programs and
highlight areas of research requiring further investigation in
order to maximize these benefits. There is relatively little
research on the potential benefits of flexibility-specific
training interventions for this population in that context.
This study helps clinicians to prescribe an alternative
method to stretch tight hamstring muscle in elderly with an
adjunct to static stretching. Limitation of the study is small
sample size and lack of control group.
7. Conclusion
Present study concludes that both the groups were equally
effective in elderly population and Neural mobilization can
be prescribed to elderly population as a home programme as
it's easily applicable and is not as aggressive as static
stretching which involves holding limb in one position for
set period of time.
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ABSTRACT
Introduction: Muscle size and strength decrease with aging . Progresssive resistance training also has been
proved to be effective to improve the muscle strength and thus in turn reduce the risk of falls.
Materials and Methods: Group A was given progressive resistance training using theraband ( n=15), and
Group B was given balance training (n=15), for 3 days per week for 8 weeks with duration of 45 minutes per
each session. Balance was assessed on the 1st day and after 8 weeks.
Results: After 8 weeks in both progressive resistance training and balance training there was significant
increase in Tinetti balance score and the timed get up to go test, scores decreased significantly with p
value of 0.001 between Tinneti group showed significant result.
Conclusions: the result reflected that balance training exercises had better improvement than the progressive
resistance training which was analysed in terms of balance improvement risk of falls and gait speed.
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INTRODUCTION
The Word Aged Is Relative and depending
upon society , its culture the time and
prevalent conditions . The United Nation has
defined an aged person as one who is of
sixty years and above. In India people above
sixty years are considered as senior citizens.
People between 60 to 75 years are categorized
as “ Young Old” between 75 and 85 years are
“ Old Old” and people above 85 are classified
as “ Very Old” or firm [1].
Int J Physiother Res 2016;4(5):1646-51.
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Increased life expectancy is a blessing of
modern medicine. As a result we have a large
number of elderly persons on our society. Aging
is associated with a number of physiological and
functional declines that can contribute to
increased disability, frailty, and falls.
Contributing factors are the loss of muscle mass
and strength as age increases, a phenomenon
called Sarcopenia. Muscle weakness is
associated with reduced walking speed and an
increased risk of disability and falls on older
people.
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The most frequently used approach to this form
of exercise is progressive resistance training.
Since participants work against an external force
that will lead to increased strength [2].
Progressive resistance training is a system
dynamic resistance training in which a constant
external load is applied to the contracting muscle
by a mechanical means and incrementally
increased. The repetition maximum (RM) is used
as the basis for determining and progressing
resistance [3].
Muscular strength can be improved by
progressive resisted training exercises these can
be given using elastic resistance bands or free
weights. Thera-band elastic resistance has been
proven to increase strength. Mobility and
function as well as reduce joint pain [4].
Thera – Bands and tubing’s are low-cost portable
and versatile. Made of natural rubber latex,
they are easily recognized by the trademark
Thera-Band, colors – Yellow, red green, blue ,
black and silver, as well as our other colors
of tan and gold. The least resistive band is
yellow, and the next five colors gradually
increase in resistive properties. Thera- Band
elastic resistance devices have increased in
popularity in the rehabilitation setting.
Advancing through the sequential system of
progressive resistance provides positive
reinforcement and feedback for gauging results.
Elastic bands are available in an assortment of
grades or thickness’s. Tubing comes in graduated
diameters and wall thickness that provide
progressive levels of resistance. Color coding
denotes the thickness of the products and
grades of resistance [5]. Balance training can
be used to improve static postural control,
biomechanical alig-nment and symmetrical
weight distribution. To improve dynamic
postural control including musculoskeletal
responses necessary for movement and
balance, improve adaptation of balance skills
for varying task and environm-ental conditions,
to improve sensory function including sensory
integration and sensory compensation and to
improve safety awareness and compensatory
strategies for effective fall prevention [6].
MATERIALS AND METHODS
Ethical clearance was obtained
Int J Physiother Res 2016;4(5):1646-51.

Institutional ethical committee of KLE
University Institute of Physiotherapy prior to
the commencement of the study. A written
informed consent was obtained from all the
subjects after explaining the purpose of the
study. All subjects were screened for inclusion
and exclusion criteria aged between 60 to 75
years, individuals with balance impairment with
Tinetti score of low to moderate that is 18
to 28 points and with exclusion criteria which
excluded individuals with cardiovascular or
pulmonary disorders with visual or hearing
impairment with diagnosed osteoporosis, post
operative cases of less than 6 months. Thirty
subjects were randomly allotted with envelope
method in to two groups; Group A (Progressive
Resistance Training) and Group B (Balance
Training.) Tinette performance oriented mobility
assessment scale and timed up and go test were
noted at the beginning of the study and after 8
weeks of the study as outcome measures.
Exercises were given for 45 minutes for 3 days
a week for 8 weeks.
Fig. 1: Showing the Hip Extension.

Fig. 2: Showing the Hip Flexion.
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Fig. 3: Showing the Walking on Heels.

Fig. 4: Showing the Walking on Heels.

(SPSS) version 14 so as to verify the results
obtained. For this purpose the data was entered
measures an excel spreadsheet, tabulated
and subjected to statistical analysis. Various
statistical measures such as mean, standard
deviation, and test of significance such as
paired and unpaired test and p value were
used. Nominal data from subject’s demographic
data like age and sex were analyzed using on
square and paired test. The mean age of
participants in group A was 65.1 years 63.95.
The mean age of participants in group B was
67.7 years * 5.13. The p value by paired test
was found to be 0.122 which is not significant
Sex distributions: Table 1
Table 1: Sex ratio and age in Group A and Group B.

Group A; Progressive Resistance Training
Exercises Include:
1. Hip flexion (standing)
2. Hip extension (standing)
3. Hip abduction (standing)
4. Hip adduction (standing)
5. Knee flexion (prone)
6. Knee extension ( high sitting)
7. Ankle Dorsiflexion (high sitting)
Group B: Balance Training Exercises Include:
1. Tandem standing
2. Tandem walking
3. One legged stand
4. Heel stand
5. Toe standing
6. Standing with eyes closed

Female

Male

Total

Mean age

Group A

9

6

15

65.1*3.95

Group B

10

5
0.144

15

67.7 *5.13

X2 1
P

0.705

0.122

T

----

1.594

----

In the present study there were 6 males and 9
males in group A. in group B there were 5 males
and 10 females. The p value calculated using
chi square test is 0.705 which is not significant.
Tinetti performance oriented mobility
assessment: Table 2
Table 2: Comparison of Tinetti scores within and between
group A and B.
Pertreatment

PostDifference
treatment

P test

P

Mean

Mean

Mean

Group A

20.6+1.24

21.4+1.45

0.8+056

5.527

<0.001

Group B

20.9+1.45

24.1+1.33

3.4+1.14

10.84

<0.001

T

0.539

50233

7.284

P

0.594

<0.001

<0.001

Tinetti performance oriented mobility
assessment scale was used to assess the risk
of falls in elderly and more the score less is the
risk of falls. There was improvement in balance
in both the groups.
In group A the mean Tinetti score per treatment
was 20.6+1.24 and post treatment score after 8
RESULTS
weeks was 21.4 + 1.45. The mean difference in
Statistical Analysis: Statistical analysis for the pre and post scores was 0.8= 0.56. The p value
present study was done manually as well as calculated by paired t test < 0.001 which is highly
using statistical package of social sciences significant.
Int J Physiother Res 2016;4(5):1646-51.
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In group B the mean Tinetti score per treatment
was 20.9 + 1.45 and post treatment score after
8 weeks 24.1 + 1.33. The mean difference in per
and post scores is 3.4+1.14. The p value done
by paired t test <0.001 which is highly
significant. For comparison of Tinetti scores in
both the groups. Unpaired t test was used. The
p value found out was statistically significant.
When the comparison in between the group was
done, the value calculated by unpaired t test was
< 0.001.
Timed up and go test: Table 3
Table 3: Comparison of timed up and go test within and
between Group A and B.
Pretreatment

Postdifference
treatment

Mean SD

Mean SD

Group A

14.8+1.18

13.8+1.37

Group B

14.7+1.20

12.4+1.24

T

0.248

2.928

P

0.806

0.007

Paired t test

p

1+0.88

5.527

<0.001

2.3+0.89

10.044

<0.001

3.89

-

-

<0.001

-

-

Mean SD

Timed up and go test was used to assess the
risk of falls and balance in elderly. The less
the time taken less balance is affected. There
was improvement in balance in both the groups.
In group A the mean timed up and go test
score test pre treatment was 14.8 + 1.18 and
post treatment score after 8 weeks was
13.8 + 1.37. The mean difference in pre and post
scores of group A is 1.0 + 0.88. The value done
by paired t test <0.001 which is highly
significant.
In group B the mean timed up and go test
score pre treatment was 14.7 + 1.20 post
treatment score after 8 weeks was 12.4 + 1.24
by the end of treatment. The mean difference
in pre and post score of group B is 2.3 + 0.89.
The value done by paired t test was <0.001 which
is highly significant.
When the comparison in between the groups
was done, the p value calculated by unpaired
t test was highly significant with a p value of
<0.001.
DISCUSSION
The present clinical trial compares progressive
resistance training and balance training on
balance performance in young old adults aged
between 60 to 75 years. The demographic data
Int J Physiother Res 2016;4(5):1646-51.
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obtained from the participants belonging to both
group showed homogeneity in their age and sex.
The results of this study were focused on
improvement of balance and decrease the risk
of falls. It was noticed that both the
experimental groups showed improvement when
compared to baseline values but balance
training group showed statistically significant
improvement when compared to progressive
resistance training. A Japanese national survey
showed that the annual frequency of falls was
greater than 20% in subjects aged over 65
years; approximately 10% of these falls
resulted in fractures[7]. Over 80% of femoral
neck fractures in the elderly are caused by
falls, and
usually require long term
hospitalization. Proposed methods of preventing
fractures include increasing bone mineral
density, preventing falls and using appliances.
Bone mineral density may be increased by either
pharmacotherapy or exercise. However , most
reports suggest that, in practice it is difficult
to use exercise for fracture prevention[8].On
the hand many agree that by strengthening
the muscles and improving balance , exercise
training can prevent falls[9].
A study done by Lisa M Cipriany –dacko et al, on
Inter-rater reliability of the Tinetti Balance Scores
in Novice and Experienced Physical Therapy
Clinicians suggests that scale gives reliable
scores to novices as well as experienced
clinicians [10]. Another study done by Mathias
S on Balance in elderly patients; the “get up
and go” test. Proved that timed get up and go
test gave a satisfactory and reliable measure of
balance in elderly population [11]. Hence in this
present study outcome measures used were
Tinetti performance oriented assessment scale
and timed get up and go test. Balance problems
have been evident in most of the geriatric
subjects making them dependent. The lower
extremity musculature plays an important role
in maintaining balance. Another study done by
pei Fang Tang on Inefficient Postural Responses
to Unexpected Slips During Walking in Older
Adults [12].
A study done by Marguerite Elizabeth daubney
on Lower- extremity muscle force and balance
performance in adults. Aged 65 years and older
suggests that the force generating capability of
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distal musculature i.e. Lower extremity
musculature is important in maintaining
balance in older adults[13].
Shumway- Cook et al. conducted a study on the
effect of multidimensional exercises on
balance, mobility and fall risk in 105 community
dwelling older adults for a non equivalent period
of time in three study groups. The study showed
that exercises can improve balance and
mobility function and reduce the risk of falling
among community dwelling older adults. In the
present study as well, the balance and
functional exercises performed in both the
groups lead to the improvement in terms of
balance in the older adults which showed that
regular exercise and physical activity can
improve the balance in this particular geriatric
age group even though this age group suffers
from decline in physical activity decrease in
mobility and are at a greater risk of falling[14].
In a study conducted by Clemson L.et al showed
that LiFF program consisting of strategies to
improve balance and strength was a good
approach to improve both balance and strength.
Since this study was based on only balance
improvement in older adults, they selected
components of exercises in sitting and standing
positions. The results of the present study as
which was in consent with the above cited study
[15]. Hence in this present study balance training
was given to one group.
Another study was conducted involving aerobic
and strengthening exercises of a high intensity
on 14 male nursing home residents for a 12
week program where the improvement was
seen in balance mobility and in the gait
parameters. The present study as well showed
a good improvement in the male subjects in
both the groups. This study also utilized a
highly aerobic and strengthening exercise
program which may have lead to the increase
in the outcome measures in terms of
balance[16]. In a study done by J.Schlicht et al
showed the effects of intense strength training
on standing balance, walking speed and sit-to
stand performance in older adults. The study
showed a better significance in all the training
group subjects and also there was an increase
in the muscle strength in the selected few
muscles[17].
Int J Physiother Res 2016;4(5):1646-51.
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Previous studies have found that exercise can
improve muscle strength many of these trials
have employed heavy resistance training
requiring either weights or equipments[18],[19].
The findings of the current study show that
structured general exercises can also improve
lower limb muscle strength significantly.
Hence in this present study strengthening was
given to improve muscle strength of lower
extremity using progressive resistance training
and balance training to improve proprioception
and postural responses.
Conflicts of interest: None
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ABSTRACT
Background and purpose: The Benign Paroxysmal Positional Vertigo (BPPV) is defined as disorder of the inner ear
characterized by repeated episodes of positional vertigo. The BPPV can be managed with various office procedures like Epley’s maneuver, Samont maneuver and Gans Maneuvers etc. After these maneuvers postural restrictions are generally advised so the aim of study was to determine the effectiveness postural restrictions after
Epley’s maneuver.
Materials and Methods: 30 subjects with BPPV were included in the study after obtaining institutional ethical
clearance. After fulfillment of inclusion criteria and exclusion criteria the informed consent was obtained from
all the subjects. The convenient sampling design was used. The subjects were assigned in to two groups by
envelop method. Group A received Epleys maneuver with postural restrictions and group B received only Epleys
maneuver. Dizziness handicap inventory (DHI) measures were taken before the maneuvers and after one week of
follow-up.
Results: In both Epleys maneuver with postural restriction and in Epleys maneuver group shows statistically
significant decrease in DHI scores with p value of .001 by using paired t test.
Conclusion: Both Epleys maneuver with postural restrictions and Epleys maneuver group are equally effective in
the treatment of BPPV. In routine BPPV treatment we can stop advising the postural restrictions to the subjects so
that we can avoid the discomfort to the subjects because of postural restrictions.
KEY WORDS: Vestibular rehabilitation, BPPV, DHI, Epleys maneuver, Postural restrictions.
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INTRODUCTION
The Benign Paroxysmal Positional Vertigo (BPPV)
is defined as disorder of the inner ear characterized by repeated episodes of positional
vertigo. Positional vertigo is defined as spinning
sensation produced by changes in head
position relative to gravity [1]. BPPV is one of
the most common conditions which cause the
vertigo. Vertigo is defined as the illusion of
Int J Physiother Res 2017;5(3):2051-55.
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moment [2]. BPPV is characterized by brief episodes of vertigo when the head is moved into
certain positions. In BPPV subjects commonly
report vertigo triggered by lying down, rolling
over in bed, bending over & looking up, common situations in which vertigo is provoked including getting out of bed, gardening, washing
hair in shower, and going to the dentist or beauty
parlor [3]. BPPV is reported to comprise up to
2051
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43% of the patient population in an otology clinic
[4]. The BPPV occur due to the otoliths (otoconia) becoming dislodged from the utricle & falling in to the semicircular canals (SCCs). There
are two mechanisms which explain BPPV (1)
Cupulolith-iasis (2) Canalithiasis. The fragments
of outoconia break away & adhere to the
cupula of one of the SCCs is called cupulolithiasis. In Canalithiasis the otoconia are floating freely in one of the SCCs [5]. There are three
SCCs. Anterior, Posterior, & Horizontal, among
all SCCs the posterior canal BPPV is very common because of anatomical orientation. 60-90%
of all the cases are of posterior canal BPPV. The
cause for BPPV is mostly unknown (idiopathic)
cause, but may develop secondary to various
disorders that damage the inner ear, head
trauma, after mastoid surgery or engage in persistent head tilt positions [6]. The BPPV can be
diagnosed by Dix Hallipike maneuver & supine
roll test. Dix Hallipike maneuver can identify the
canal involvement depending on the direction
of nystagmus and also considered as gold standard test for posterior canal BPPV. Supine roll
test is used to diagnose the lateral (Horizontal)
canal involvement [1,3].
Repeated canalith repositioning maneuver and
Brand Daroff exercise fails for BPPV rarely the
surgical management like singular neurectomy
and canal plugging surgeries are done. The
medical management for BPPV is vestibular suppressant drugs. The physiotherapy management
includes. Epley’s maneuver, Samont maneuver,
Brand Daroff exercise, Gans maneuver and
Epley’s, Semont maneuver have been modified
to enable a patient to self treat etc [1,7].
Postural restrictions were advised to the subjects to keep your head upright. Do not pitch your
head up or down Try to keep your head vertical,
as if trying to balance a book on it. Side-to-side
turns are okay. Do not lay flat. Try to sleep
propped-up about 30 degrees for two days. To
wear cervical collar for two days post treatment.
Avoid sleeping on the side of the treated ear for
three days [8,9]. So the study was intended to
know the effectiveness postural restrictions after of Epley’s maneuver in BPPV.
MATERIALS AND METHODS
The study was approved by institutional ethical
Int J Physiother Res 2017;5(3):2051-55.
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committee prior to the commencement of the
study. Written informed consent was obtained
after fulfillment of inclusion criteria and
exclusion criteria from all the subjects after
explaining the purpose of the study. The
subjects were included from KLES Dr Prabhakar
Kore Hospital and Medical Research Center
Belgavi. Inclusion criteria were all the subjects
with posterior canal BPPV, subjects with
positive Dix Hallipike maneuver were included.
Exclusion criteria were subjects with central
vertigo, Vertebrobasilar artery insufficiency VBI,
musculoskeletal problem at neck and back,
neurological problems.
The Dix Hallpike maneuver was performed in the
fallowing steps [10]. The subjects sits on
examination table in long sitting position and
therapist turns the head horizontally to 45
degrees (Fig.1). As the examiner maintains the
45 degrees rotation, the patient is quickly
brought straight back so that the neck is
extended 30 degrees beyond horizontal. The
therapist must look for nystagmus and ask the
patient if vertigo is being experienced. The
patient is then slowly brought back to the starting position, and the other side is tested. The
side that reproduces nystagmus and vertigo is
the side that has benign paroxysmal positional
vertigo [BPPV] (Fig.2).
30 subjects with positive Dix Hallpike maneuver subjects were included in the study by
convenient sampling were randomly allocated
by envelop method in to two groups. Group A,
received Epleys maneuver with postural restrictions. Group B received Epleys maneuver only.
In both groups Epleys maneuver was performed
for BPPV the steps were as fallows [7].
The patient’s head is first rotated toward the
involved side, pictured here as the left (Fig. 3).
The patient is then moved into the Hallpike-Dix
position with the affected left ear toward the
ground (Fig. 4). Next, the head is rotated 180
degrees to the right side. It is important to
maintain the 30-degree neck extension during
this step (Fig. 5). The patient is rolled onto the
right shoulder and (Fig. 6). Slowly brought up to
sitting position, head still rotated to the right
(Fig. 7).After Epleys maneuver Group A received
postural restriction and were advised to the
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subjects to keep your head upright. Do not pitch
your head up or down try to keep your head
vertical, as if trying to balance a book on it.
Side-to-side turns are okay. Do not lay flat. Try
to sleep propped-up about 30 degrees for two
days. To wear cervical collar for two days post
treatment. Avoid sleeping on the side of the
treated ear for three days [8,9]. Group B did not
receive any thing.
All subjects were assessed before the maneuver and after one week with dizziness handicap
inventory (DHI) as outcome measure.
Fig. 1: Dix Hallpike
maneuver first step.

Fig. 6: Epleys maneuver step four.

Fig. 7: Epleys maneuver step five.

Fig. 2: Dix Hallpike
maneuver second step.

RESULT
Fig. 3: Epleys maneuver
step one.

Fig. 4: Epleys maneuver step two.

Statistical analysis was performed by using SPSS
Software. Analysis of various measures like Mean,
Slandered deviation, difference, and level of
significance was done by Pared t test and
unpaired t test
Table1: Demographic Data.

Fig. 5: Epleys maneuver step three.
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Groups

Age
Mean ±SD

Male
Female
ratio

Epleys Maneuver with
postural restrictions
(Group A) n=15

50.1±15.07

Epleys Maneuver
(Group B) n=15

54.2±12.18

Side affected
Right

Left

6:09

8

7

5:10

6

9

The demographic data of the study showed, out
of 30 subjects recruited. 15 subjects were in
Group A and 15 in group B. In group A, 6 were
males and 9 were female subjects. In group B, 5
were males and 10 were females. The mean total age was 50.1 years with standard deviation
15.07 was in group A. and in group B the total
mean age was 54.2 years with standard deviation 12.18. Out of 15 subjects 8 subjects right
side of vestibular apparatus was affected and 7
subjects left side was affected in group A. In
group B 6 subjects right side was affected and 9
subjects left side was affected.
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Table 2: Pre treatment and post treatment mean scores
of DHI.
Groups

Pre treatment

Post
treatment

Difference

t14

p

Epleys Maneuver with
postural restriction
(Group A)

58.6 ± 6.44

13.6 ± 2.84

45 ± 6.71

26

<.001

Epleys Maneuver (Group
B)

60± 6.84

13 ± 2.37

47 ±6.88

26.415

<.001

t28

0.549

0.557

0.752

is difficult to generalize for larger population,
Postural restrictions were not monitored.
Feature scope of the study, Long term follow-up
with recurrence rates of the subjects has to be
checked.
CONCLUSION

Both Epleys maneuver with postural restrictions
and Epleys maneuver group were equally
P
0.587
0.582
0.458
effective in the treatment of BPPV. In routine
In Epleys Maneuver with postural restriction BPPV treatment we can stop advising the
group pre treatment DHI mean score was 58.6 ± postural restrictions to the subjects so that we
6.44 and post treatment mean score was with can avoid the discomfort to the subjects because
13.6 ± 2.84 difference of 45 ± 6.71. When we of postural restrictions.
compare between group A and group B pre
treatment p value was .549 which was not ABBREVIATIONS
significant, post treatment was also not significant with p value of .582 and difference was BPPV - Benign Paroxysmal Positional Vertigo.
also not significant with p value .458. In group DHI - Dizziness handicap inventory.
B pre treatment DHI mean score was 60 ± 6.84
SCCs - Semicircular canals.
and post treatment mean score was 13 ± 2.37with
a difference of 47 ±6.88. In group A and group B Conflicts of interest: None
pre and post dizziness reduced significantly with
p value <001.
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Dual-Task net-step exercise versus balance training
exercise program on foam rubber pad in communitybased older adults: A randomized clinical trial
Dr. Satyam S Bhodaji, Dr. Sanjiv Kumar and Dr. Prashant Naik
Abstract
Background: Balance and Cognitive dysfunction are common symptoms in individuals as they age.
This makes older individual more prevalent to fall, fear of falling and reduction in Quality of life.
Hence there is a need to develop effective balance training programs at community level.
Purpose: To investigate the effects of Dual-Task Net-Step exercises and balance training program
using a Foam rubber pad in Indian community-Based older adults.
Design: Randomized clinical trial.
Setting: The study was conducted at old age homes in Belagavi city, Karnataka state India.
Patients: 30 individuals in the 65 to 80 years group were recruited for balance dysfunction.
Intervention: Intervention included in Group A: Dual-task Net-step Exercise and Group B: Exercise
on Foam Rubber Pad.
Measurements: Patients were assessed at baseline and at fourth week post intervention using one lag
stance test (OLS), Time up and go test (TUG), chair standing test (CST) and Modified fall efficacy
scale (MFES).
Results: Mean, standard deviation, paired and unpaired t test were used do inter and intra comparison
in the two intervention groups. Both the groups showed positive results in terms of balance
measurement.
Conclusion: Both the groups showed positive results in balance function. Group B was significantly
better than Group A in improving balance when compared with OLS, TUG, CST and MFES.
Keywords: Balance, community-based older adults, Dual-Task Net-Step, foam rubber pad, modified
fall efficacy scale.
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Introduction
Balance or equilibrioception is a physiological sense that refers to an individual’s ability to
maintain the body’s center of mass over its base of support [1]. “Balance is controlled by a
complex set of body systems: (proprioception) that gives cues of our body’s image in relation
to space or surrounding, (vestibular system) ears and the eyes (visual system)”. These three
systems give feedback about the body orientation to the central nervous system. This inturn
integrates with other systems (musculoskeletal systems) and subsequently generates a
corrective, stabilizing torque by selectively activating muscles which result in maintaining
body’s line of gravity within its Base of support (BOS) [2]. This allows humans to see clearly
while moving, to determine speed and direction of movement, making an image of body in
relation with its surroundings in brain and make postural adjustments automatically to
maintain posture and stability in various activities and conditions. If any of these systems are
disrupted intense consciousness efforts has to be applied to overcome the abnormal
sensations and maintain or control proper balance. The risk of developing one or more
problems related to these systems also increases as the age increases, as the body organs and
structures are exposed to degenerative or the effects of injuries and infectious diseases
accumulated over a lifetime [3].
Falls are the leading causes of increasing negative impacts on individual’s quality of life. It
causes a long hospital stay, dependency on others, different present of injuries and fractures
that are painful injure related loss of work, relative or permanent disability and may also lead
to death. Over 30% of community-dwelling healthy older adults fall each year, and 15% fall
~ 78 ~
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more than once [4]. This may develop fear of fall that may
further cause serious negative impact in individual’s
physical, functional, psychological and social life.
Evidence shows exercise and planned physical activities
improves stability and other specific aspects of physical
fitness that helps in controlling balance. Many rehabilitation
programs also use multiple compensatory strategies as
therapeutic approaches to improve the balance in elderly
people. This exercise has shown some positive changes in
improving equilibrium and to gain strength in muscles that
controls the change in center of mass of the body.
A dual-task paradigm is a procedure in experimental
neuropsychology that requires an individual to perform two
tasks simultaneously, in order to compare performance with
single-task conditions [5]. Balance training program on any
foam rubber pad has shown positive results in many of the
studies regarding strength in lower extremities and balance.
Dual-Task Net-Step Exercise is a new exercise intervention
in balance training and not many have been conducted.
Effect of Balance training program using a foam rubber pad
in community-based older adult has limited research. Both
the therapies are new to Indian population and hence there is
paucity of literature for the same. Hence the need of the
study is to evaluate the effect of Dual-Task Net-Step
exercises and balance training program using a Foam rubber
pad in Indian community-Based healthy older adults.

phase (warm up phase) of this intervention was of 5 minutes
in which participants were asked to do general physical
exercises (like breathing exercise, general upper and lower
body movements, stretching etc.), and the third phase (cool
down phase) was of 5 minutes in which participants were
asked to do breathing exercises and other general body
movement exercises were same for both the groups.
Group A: The second phase was trial phase on the first day
of intervention where the Fumanet was placed on a normal
surface and participants were then be asked to walk in the
squares of Fumanet in a specific design or in order on count
of 1, 2, 3 etc, along with these they have to sing a song to
perform duel-task activity as recreational phase. This order
was changed for every session. The song that they have to
sing was of their choice. The participants were only
encouraged and no negative points were given during the
intervention session.

Materials and Methodology
The Study approval was obtained from the Institutional
Ethical committee. The primary data was collected from Old
age homes in, Belagavi, Karnataka, for the randomized
clinical trial and informed consent was signed by the
participants to participate in the study. The study sample
included 30 healthy older adult participants both male and
female from community of age group 65 to 85 years with
inclusion Criteria as participants able to participate in
physical activity for more than 30 min and Participants
welling to participate in study. Exclusion Criteria included
participants with known orthopedic, neurological or
circulatory disorders that would prevent older adults from
participating in the study, blind or experience severe visual
field deficit affecting balance and gait and those with
Presence of uncontrolled hypertension.
Outcome measures taken for the present study were 1) The
One-Legged Stance Test (OLST) that is a simple, easy and
effective method to screen for balance impairments in the
older adult population [6, 7]. 2) The chair stand test is similar
to a squat test to measure leg strength and is designed to test
the functional fitness of seniors [8, 9]. 3) The Timed Up and
Go test (TUG) is a simple test used to assess a person's
mobility and requires both static and dynamic balance. It is
used frequently in the elderly population, as it is easy to
administer and can generally be completed by older adults
[10, 11]
. And 4) The Modified Falls Efficacy Scale (MFES)
can be self-administered [12]. The MFES scale is a visual
analog scale in which items are scored from 0 to 10, with 0
meaning “not confident/not sure at all” and 10 being
“completely confident/completely sure”. Scores of < 8
indicate fear of falling, 8 or greater indicate lack of fear [13].
After finding their suitability as per the inclusion criteria,
participants were assessed for the baseline data and grouped
equally in two groups. All the participants in this group had
intervention of more than 20 minutes per session for 15
session’s alternate days over a period of four weeks. First

Fig 1: Dual Task Net Step Exercise net

Fig 2: subjects performing Exercise in Group A

Group B: The second phase of 10 minutes, balance training
on foam rubber pad was advised. The balance training
program included 5 exercises performed in standing position
as follows; double stance standing, one-leg standing, free~ 79 ~
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leg standing, and heel to toe raise and Neck and Trunk
Rotations with reach outs, followed by 5 repetitions of each
exercise.

analyzed using t-test. Percentage of distribution of males
and female was done by Chi-square test with Yates's
correction= 0.0001, P = 1.0000 which showed equal
distribution of males and females in both the groups. (Table
No.1). There was no statistical significance in mean age of
males and females in both the groups (Group A 76.73± 5.40
years and Group B 76.20± 7.13 years) (p= 0.81) (Table
No.2).
Table 1: Gender distribution two intervention Groups (A and B).
Gender
Male
Female
Total

Group A
4
11
15

%
26.67
73.33
100.00

Group B
5
10
15

%
33.33
66.67
100.00

Total
9
21
30

%
30.00
70.00
100.00

Table 2: Mean age Comparison in the two intervention Groups (A
and B).
Groups
Group A
Group B

Mean
76.73
76.20

SD
5.40
7.13

SE
1.40
1.84

t-value

P-value

0.2308

0.8191

In the present study Normality of pretest and posttest scores
of all variables wear seen by Kolmogorov Smirnov test,
which showed no significant changes in all values hence we
can say that all variables followed a normal distribution
(p>0.05) and therefore, the parametric tests were applied.
Comparison of two study groups (A and B) with mean age
was performed by t test. Comparison of the pre intervention
and post intervention for both intra (Table No.3) as well as
inter groups (Table No.4) outcome measures such as The
One-Legged Stance Test (OLST) (Graph No.1 & 2), the
chair stand test (Graph No.1 & 2), the timed Up and Go test
(TUG) (Graph No.3 & 4) and The Modified Falls Efficacy
Scale (MFES) (Graph No.5 & 6) were done by independent
and dependent t test respectively. Probability values less
than 0.05 were considered statistically significant and
probability values less than 0.001 were considered highly
significant.

Fig 3: Subject performing exercise on foam rubber pad in group B

Results: Statistical analysis for the present study was done
manually as well as using statistical package of social
sciences (SPSS) version 21 so as to verify the results
obtained. For this purpose data was entered into the
Microsoft Excel Sheet, tabulated and subjected to statistical
analysis. Mean, standard deviation, and test of significance
that is paired and unpaired t Test, were used. Nominal data
from patient’s demographic data i.e. age and gander was

Table 3: Inter Group Comparison in the two intervention Groups (A and B).
Groups
Group A
Group B

Group A
Group B

Group A
Group B

Group A
Group B

Time
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest

Mean Std. Dv.
Mean±SD
% of change
Paired t
Intra group comparison of One leg test (sec) scores
5.47
5.41
-1.22±1.11
-22.23
-4.25
6.68
5.91
7.06
4.76
-2.25±1.43
-31.85
-6.10
9.31
3.86
Intra group comparison of Chair standing scores
9.87
2.85
0.47±3.83
4.73
0.47
9.40
4.60
8.73
2.84
-2.20±1.15
-25.1.15
-7.43
10.93
2.46
Intra group comparison of Time up and go (sec) scores
15.10
5.01
0.70±0.56
4.62
4.83
14.41
4.88
18.56
13.27
0.58±3.28
3.12
0.69
17.98
11.96
Intra group comparison modifide fall efficacy scores
0.74
0.16
0.01±0.19
1.99
0.30
0.72
0.24
0.66
0.09
-0.04±0.02
-6.26
-7.750
0.70
0.09

~ 80 ~

p-value
0.0008*
o.ooo1*

0.6446
0.0001*

0.0003*
0.5058

0.7664
0.0001*
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Table 2: Inter Group Comparison in the two intervention Groups (A and B).
Variable
Pretest
Posttest
Difference

Pretest
Posttest
Difference

Pretest
Posttest
Difference

Pretest
Posttest
Difference

Groups
n
Mean ±SD
SE
t-value
Inter Group comparison of One leg test (sec) scores
Group A
15
5.47 ±5.41
1.40
-0.8594
Group B
15
7.06 ±4.76
1.23
Group A
15
6.68 ±5.91
1.53
-1.4444
Group B
15
9.31 ±3.86
1.00
Group A
15
1.22 ±1.11
0.29
-2.2156
Group B
15
2.25 ±1.43
0.37
Inter Group comparison of Chair standing scores
Group A
15
9.87 ±2.85
0.74
1.0909
Group B
15
8.73 ±2.84
0.73
Group A
15
9.40 ±4.60
1.19
-1.1391
Group B
15
10.93 ±2.46
0.64
Group A
15
-0.47 ±3.83
0.99
-2.5812
Group A
15
-0.47 ±3.83
0.99
Inter Group comparison of Time up and go (sec) scores
Group A
15
15.10±5.01
1.29
0-0.9435
Group B
15
18.56±13.27
3.43
Group A
15
14.41±4.88
1.26
-1.0720
Group B
15
17.98±11.96
3.09
Group A
15
0.70±0.56
0.14
0.1388
Group B
15
0.58±3.28
0.85
Inter Group comparison of Modifide fall efficacy scores
Group A
15
0.74±0.16
0.04
1.5986
Group B
15
0.66±0.09
0.02
Group A
15
0.72±0.24
0.06
0.2973
Group B
15
0.70±0.09
0.02
Group A
15
-0.01±0.19
0.05
-1.196
Group B
15
0.04±0.02
0.01

P-value
0.3974
0.1597
0.0350*

0.2846
0.2643
0.0154*

0.3535
0.2929
0.8906

0.1211
0.7685
0.2600

Graph 1: Intra group comparison of One leg test (sec) scores

Graph 3: Intra group comparison of Chair standing scores

Graph 2: Inter Group comparison of one leg test (sec) scores

Graph 4: Inter Group comparison of Chair standing scores
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Balance training program on foam rubber pad and evaluated
on four different outcome measures. This study included
total 9 males and 21 females. Another study with 76 years
mean age suggested similar age and gender distribution as
our study with mean age of 76 years [14]. This study gives an
idea that more number of females had balance dysfunction
compared to males of this group. The study further supports
that the age has direct relation for occurrence of balance
dysfunction. The present study included significant number
of participants that had fear of fall (FOF) in the age group of
65 to 80 which may be due to previous fall related
emotional status, lack of confidence and poor functional
performance. Previous studies support this study as many
epidemiological studies have found that 21 -61% older
population experience some degree of FOF. This study
further detected statistical correlation between risk of falling
and the increasing age that may have resulted from the
accumulated effect of multiple conditions [15].
The present study showed positive results in dual task
training with Fumanet. This study demonstrated that the
positive results of balance training on dual task may be due
improved obstacle crossing conditions.Similar results were
also obtained in a study where the effects of dual task
balance training in elderly people who were 65 years and
above was studied. The experimental group which was
given strength and balance training, while performing
cognitive task simultaneously showed significantly higher
improvement as compared to control group where only
strength and balance training with no cognitive task training
was performed [16]. Similar study predicted that Changes
related to dual task walking performance on elderly person
with balance impairment demonstrated two models in their
subject. The task-automatization model states that dual task
performance improvement is the result of increased
automatization of the individual tasks. The task-integration
model suggested that an efficient integration of the two
tasks acquired during dual-task training is crucial for the
improvement of dual-task performance. That concluded dual
task performance can be improved only by dual task training
programs [17].
Balance training program on foam rubber pad also showed
highly significant results in the present study due to
improved anticipatory activity. Related studies done to
evaluate balance control on various support surfaces
suggested that balance training exercises on different
surfaces generate multidirectional destabilization, causing
the central nervous system to use proprioceptive signals
from ankle mechanoreceptors for maintaining balance [18].
Another basis that supports the present study suggested that
recent application of noninvasive electrophysiological and
brain imaging techniques revealed insights into the brain
matter and the adaptations induced by balance training i.e.
the soleus H-reflex amplitude was down-modulated in
parallel with improvement in balance control after balance
training performed on a foam rubber pad. Studies have
suggested that balance training is not only applied for
rehabilitation and prevention but also for improving motor
performance, muscle power as improvement in functional
status resulting from more effective regulation of motor
outputs [19].
In the present study both the groups had positive results in
comparison to the baseline data of outcome measurement.
Dual-task Net-step exercise with Fumanai shown good
improvement time up and go test whereas the participants

Graph 5: Intra group comparison of Time up and go (sec) scores

Graph 6: Inter Group comparison of Time up and go (sec) scores

Graph 7: Intra group comparison Modified fall efficacy scores

Graph 8: Inter Group comparison of Modified fall efficacy scores

Discussion
The present study was conducted on older adults with
balance dysfunction in Dual-task Net-step exercise and
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treated with balance training on foam rubber pad showed
greater significance in one leg test, chair standing test and
modified fall efficacy scale that the intervention might have
resulted in lower extremity improvement, muscle power,
joint integrity and proprioception improvement.

9.

10.
In conclusion: The study showed statistically significant
difference in the balance outcomes i.e. OLS, TUG, CST and
MFES. Hence the statistical finding suggests that balance
training with foam rubber pad can be given to patients with
balance dysfunction to improve measures of balance and to
reduce fear of fall and improve Quality of life. Study
suggest that improvement in the balance functioning are due
to better anticipatory performance and overcoming the fear
of fall at the end of intervention. This study also suggests
that balance training programs on foam rubber pad is an
easier way to maintain their balance functioning in old age.

11.

12.

Limitations of the study: Most of the subjects included in
the study were from old age home which is good for the
positive psychological support. However in the study the
population from regular urban or rural area were limited.
Contribution of the improvement achieved by the old age
individual were not tracked for longer duration, hence
limited to mention about period of lasting effect.

13.

14.

Future scope: A longer duration study can be taken up to
evaluate the carryover effects of Dual-Task Net-Step
Exercise and Balance Training Exercise Program On Foam
Rubber Pad In Community-Based Older Adults separately.
A study can be done to identify possible intervention for
batter balance functioning or to see among the foam rubber
pad exercises which exercise is best suited for individuals
with balance issue.

15.
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Effect of auditory cueing, foam hurdle crossing with
eyes closed on balance and quality of life in geriatric
population- An experimental study
Sanjiv Kumar and Syed Asif
Abstract
Background: Aging in elderly people often develops fear of fall, risk of fall, impaired balance, poor
eyesight, leading to limitation in functional activities/impairments, poor quality of life. Screening and
treating fear of fall and balance impairments will lead to betterment in quality of life (QoL).
Purpose: The effect of auditory cueing and eyes closed foam hurdle crossing on balance and quality of
life in geriatric population.
Design: A single group pre post experimental design.
Setting: The study was conducted at old age homes and tertiary care hospital.
Patients: 30 elderly subjects above 60 years were recruited using Berg balance score (BBS) of >21.
Intervention: Intervention given is eyes closed foam hurdle crossing exercises on auditory cueing for
20 minutes a day, five times a week over three weeks.
Measurements: Patients were assessed at baseline for balance using Balance Evaluation System Test
(BEST) and for QoL using Old People Quality of Life scale (OPQoL). All subjects were re-assessed
after 15 sessions.
Results: Mean, standard deviation, paired t Test were used. There was a statistically significant change
in the BEST and OPQoL scores post intervention with p value <0.05.
Conclusion: Auditory cueing followed eyes closed foam hurdle crossing exercises were effective in
improving balance and QoL in geriatric population.
Keywords: Geriatric, auditory cueing, foam hurdle-crossing, balance
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Introduction
Human Ageing refers to multidimensional process of physical, psychological and social
changes [1], which occurs with time along with gradual decline in body’s functional capacity
[2]
. Globally India stands at second position with 1.2 billion geriatric population. It is
expected that geriatric population will be crossing 177 million (10.8%) by 2025 and 324
million by 2050 of total world population.
Annually one third of the geriatric population experience accidental falls. Among these, 10%
land-up into serious injuries like fractures [3].
Consequences of limitation in physical inactivity may be due to systemic changes [4]. This
leads to the development of fear of fall, balance problems and frank falls leading to
functional disability [5].
Balance is also a commonly faced problem which affects performance of activities of daily
living. This may be a result of decrease in balance controlling mechanism and maintaining
static balance, which leads to abnormal postural sway [6, 7], inability to react quickly to
known or unknown perturbations [8].
After extensive literature search numerous studies and protocols for balance training were
found, using cueing (Metronome or RAS) and obstacle crossing in freezing and non-freezing
gait in Parkinson’s, Alzheimer’s disease, and stroke. Few studies in healthy geriatric
population with the similar intervention mentioned above showed improvements in gait
parameters. However there is paucity of literature on interventions such as hurdle crossing
with eyes closed on auditory cueing. So correction of balance problems to prevent falls and
to improve attention levels, complex balance training should be incorporated which is
posited to have a positive impact on quality of life in geriatric population. Hence the
objective of the study is to evaluate the effectiveness of auditory cueing, Foam Hurdle
~ 240 ~
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crossing with eyes closed on balance and QoL in geriatric
population using BEST and OPQoL Scale respectively.
Methods
Ethical approval was obtained from Institutional review
board. Informed consent was obtained from all the subjects
who were willing to participate in the study. Thirty elderly
subjects were included in study. Subjects were >60years of
age of both genders, able to perform activities of daily living
on their own, ambulate without any support or walking aids
with berg balance scale score more than 20. Exclusion
criteria was hearing loss or hearing disorders, amputation or
deformities of lower limb, history of any musculoskeletal
injuries, neurological problems (like stroke, multiple
sclerosis and Parkinson’s disease) which can affect balance.
Experimental Design
Balance and quality of life were assessed using BEST and
OPQoL scale respectively, after which eyes closed foam
hurdle crossing on auditory cueing was given for 20
minutes, 5days a week, for 3 weeks. In 1st week small Size
Foam Hurdle of 4inches, in the 2nd week medium Size Foam
of 6inches and in the 3rd week different size foam hurdles
were used for hurdle crossing with eyes closed on auditory
cueing.
Data Collection
Pre-post assessment for balance was done using BEST
under six different sub-components. This include base of

support, ankle strength, functional reach forward and lateral,
sit to stand, stand on one leg, standing eyes open and closed
on firm and foam surface and timed up and go test. Quality
of life was assessed using OPQoL questionnaire. It has 8
sub-components which include life overall, health, social
relationship independence/control over life home and
neighborhood,
psychological/emotional
well-being,
financial circumstances and leisure/activities which was
read and explained in there understandable language.
Statistical Analysis
Statistical analysis were done manually as well as using
SPSS version 21. Mean, standard deviation, and paired t
Test, were used. Probability values <0.005 were considered
statistically significant.
Results
The total number of male participants was 17 and female
were 13. Age of the participants in the study was >60 years
with mean age of 69.2±7.65 years. Other demographic data
is shown in Table1.
Balance and QoL was measured by BEST and OPQoL
which showed statistically significant results with p value
<0.005. (Table 3)
Domains of BEST and QoL were also found to be
statistically significant with p value <0.005. (Table 4 &
Table 5 respectively)

Table 1: Demographic Data
Variables
Mean ± SD

Age
69.2±7.65

Height
158.93±9.57

Table 2: Distribution of male and females
Gender
Male
Female
Total

N
17
13
30

%
56.66
43.33
100.00

Post-test
92.03±8.81
95.83±12.61

P value
<0.000**
<0.000**

BMI
23.13±1.60

Table 4: Pre-Post Values of Domains of BEST Scale.
Balance Evaluation System Testing
Domains / Pre-Post
Pre-test
Post-test
Values
Values
values
Bio-Mechanical
12.47±2.16
12.50±2.15
Constraints
Stability
16.17±2.82
16.57±2.65
Limits/Verticality
Transitions/Anticipatory
13.53±2.21
16.53±2.53
Reactive
13.43±2.43
14.33±2.51
Sensory Orientation
10.37±2.17
13.73±1.20
Stability in Gait
15.40±3.27
17.27±2.12
*p<0.05; **p<0.001

Table 3: Pre-Post intervention values of BEST and OPQOL
Variables
Pre-test
BEST
82.13±10.70
OPQOL 101.9±13.38
*p<0.05; **p<0.001

Weight
58.74±8.46

t value
-12.55
7.45

p value
0.162
0.031*
0.000**
0.000**
0.000**
0.021*

Table 5: Pre-Post Values of Inter-Domains of OPQoL Scale.
Old People’s Quality Of Life Scale
Domains/Pre-Post Values
Pre-test Values Post-test values
Life Overall
13.80±2.23
13.63±2.14
Health
12.63±1.59
12.43±1.68
Social Relationship
13.73±2.48
10.13±2.60
Independence/Freedom/Control Over Life
11.37±2.67
11.17±2.79
Home and Neighbourhood
10.17±1.86
9.57±1.48
Psychological/Emotional Well-Being
10.63±1.48
9.73±2.55
Financial Circumstances
12.90±2.59
12.73±2.56
Leisure and Activities
17.73±4.53
17.47±4.58
*p<0.05; p<0.001

Discussion
The purpose of this study was to investigate, the effect of
auditory cueing, foam hurdle crossing with eyes closed on

p value
0.028*
0.041*
<0.000**
0.041*
0.000**
0.010*
0.011*
0.021*

balance and QoL in geriatric population. The participants
were asked to cross foam hurdle on auditory cueing for 20
minutes a day, 5 days a week for 3 weeks.
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The changes that occur in geriatric population due to ageing
can be categorized as sensory, motor and somatosensory,
with somatosensory being affected more as compared to
sensory and motor. Aging always shows deterioration in
balance, mobility and development of fear of falls.
Characteristic symptoms shown by elderly are excessive
swaying, reduction in cadence, stride length, step length,
increased base of support. A compromised visual, auditory
and vestibular system also plays a prime role in
deterioration of balance. The main concern in this study is
fear of fall, fall and balance. This can lead to limitation in
functional and social activities [9]. The intervention had
comprised of, eyes closed foam hurdle crossing with
auditory cueing, which targeted the postural stability,
orientation in space, joint proprioception and spatiotemporal parameters of gait.
The mean age of the subjects was 69 years. This co-related
with a study with mean age of 70 years which showed
decline in ability to maintain stance, sensory function, and
decline in muscle mass, volume, strength, Loss of type II
fibers, decreased visual, vestibular and auditory inputs,
which are all inter-dependent to maintain balance [10].
Many of the subjects were diabetic however it was not
screened in the present study. Long term diabetes will lead
to neuropathy. There may be a loss of type II motor units
distally resulting in decreased joint proprioception [7, 8]. With
addition to reduced strength in geriatric subjects, impaired
proprioception due to diabetes may have resulted in balance
problem in this age group.
The BMI in our study was 23.13±1.6. This co-relates with a
study with the mean BMI of 24.5. Increased in BMI will
lead to reduction in physical activity, reduce balance ability,
reduced, grip, sensory deficits, vision impairments and
decreased sensory motor abilities [11].
According to BEST scale the over-all post-intervention
score improved. However out of 6 domains of BEST score
of only one domain did not change that is bio-mechanical
constraint. The sub-component i.e. base of support (BoS),
center of mass (CoM), ankle strength, hip/ trunk lateral
strength and sit to stand from floor have no statistically
significant results. The subjects in the study were using
large base of support in initial phase of intervention but as
the sessions progressed the subjects reduced their base of
support. Initially, because of occlusion in vision, the
subjects used large base of support. During the course of
intervention the subjects started using other systems of
balance by compensating for the lack of vision [12]. These
finding were significant clinically but not statistically.
In this study abnormal antero-posterior CoM alignment was
seen. This may be a compensatory mechanism to
accommodate the line of gravity within the BoS. This helps
in improving the limits of stability thus reducing the
occurrence of falls.
As stated the ankle strength was priory reduced due to
multiple factors. In the present intervention none of the
activities targeted the ankle activity, targeted activity of
gastrocnemius and the tibialis anterior was not concentrated.
These are the two major muscles that are required for
producing torque around the ankle joint13. In addition to the
reduced strength and other pre-morbid factors, no change
has been seen the ankle strength and range.
Similarly the intervention did not target any proximal hip
musculature which are required for activities such as
hip/trunk lateral strength and sit to stand from floor. Even

though the participants used hip strategy for maintaining
balance, no changes were noted in the above factors.
The components of balance evaluation system test are based
on postural control. The two main functional goals of
postural control are postural orientation and postural
equilibrium [14].
Biomechanical constraints
Lower scores were obtained for this component as well as
no significant differences were obtained post intervention.
A study suggested that, intrinsic risk factors responsible for
falls in the elderly population involve sex, race, and age
related decline in strength, balance, vision, cognition and
chronic diseases. These factors are major components for
maintaining postural control [15].
Vision was occluded as a part of the intervention protocol
which may have affected the subject’s ability to maintain
postural alignment with respect to the BoS. Age related
decline in strength and mobility may be another factor for
reduced postural control during hurdle crossing.
Stability Limits/ Verticality
Many factors have an impact on stability limits of body,
including both velocity and position of CoM [16]. At the
beginning of intervention, obstruction of vision had a
negative impact on velocity. However with practice there
were able to control the velocity thus helping them to
maintain the CoM within the BoS.
In addition, stability limits are affected by many other
factors such as fear of falling and perception of safety [15].
The perception of safety was kept in mind while crossing
the hurdle and confidence was given to subjects by giving
one on one intervention which also had a positive effect on
reduction in fear of fall. Feedback from the external
environment which also includes auditory cueing provides a
sense of safety to any individual which have resulted in
improvement.
Transitions-Anticipatory Postural Adjustment
Intervention had no activities of this domain, improvement
was seen in the scores post treatment which may be due to
the following reasons.
Visual inputs can influence postural control both reactively
and in an anticipatory manner. Visual cues about the
configuration of the environment can determine the
strategies that are used to respond to a slip or trip. To
determine the proactive contributions of vision to balance
recovery, experiments were performed in which young
adults walked into a room and then were instructed to use a
handrail to recover balance in response to a platform
translation. Liquid crystal goggles were used to occlude
vision during response initiation. Results showed that the
initial grasping trajectory was not affected by visual
occlusion indicating that, information about the location of
the railing was obtained prior to the perturbation onset,
probably through the creation of an egocentric spatial map
created upon entering the room. This thus ensures very rapid
and accurate response onsets to unexpected balance threats
[17]
.
As vision was occluded in our intervention as well, it can be
said that the subjects may have created an image of the
obstacles which were shown prior to initiation of the hurdle
crossing activity. This may be one of the reasons for
improved anticipatory postural control. Additionally, the
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auditory cues provided during the intervention helped in
anticipating the stimulus for postural disturbance.
Degree of practice has also shown to influence the timing of
anticipatory postural adjustments. Dancers have been shown
to activate anticipatory postural adjustments in a leg lifting
task significantly earlier than non-dancers. This suggests the
possibility that practicing tasks that require anticipatory
postural activity may increase the efficiency of this
component of postural control over time [17].
Reactive postural response
Age related decline in reactive postural control has been
shown in many studies. Foam hurdles was the stimulus for
reactive postural response. Subjects at first faced difficulty
while crossing but with continual practice subjects were able
to identify and judge the placement of the foot over the
hurdle, accordingly making a stepping response.
Motor learning acquired through practice of the task is
another important reason for improved postural control post
intervention.
Stages of motor learning consist of the cognitive, associative
and autonomous stage18. The task of hurdle crossing was
first explained and demonstrated to the patient. This was
practiced several times, followed which an automatic
response was attained. This can be associated to the stages
of motor learning. Auditory cueing facilitated this motor
learning of the task and also provided a feedback to the
subject.
Study done on Motor learning in Parkinson’s disease has
suggested that cueing is an important tool for Motor
Learning. Not only did the cues improve dual-task
performance, but also carry-over effects were even more
pronounced during dual than single task conditions [19].
Sensory Integration for Balance
When the reliable Proprioceptive information from feet and
ankles is altered (stance on the foam surface), subjects are
compelled to rely more on other sensory (visual and
vestibular) and motor systems to maintain stability [10].
These components require integration of all the sensory
systems. But when vision is occluded the subject has to rely
on the somatosensory and the vestibular systems to maintain
balance. This increases the efficiency of the subject to use
the other sensory systems as every individual is heavily
dependent on his vision to maintain balance.
Our intervention challenged the subject to use their
somatosensory and vestibular system. This was observed as
increased vertical and horizontal head and neck movements
indicating the use of vestibular system and as well as the
somatosensory system seen as change in gait parameters.
This reduces the heavy reliance of the individuals on the
visual system. This could have helped in providing better
scores on the components of sensory integration as subject
was now able to interpret the type of response required.
Stability in Gait Section
Gait parameters as well as the ability to walk with heads
turns and stepping over obstacles and reaction time using
Timed Up and Go test were tested in this domain.
Analysis post intervention showed significant improvement
for these components. The auditory cueing provided, served
to improve the phases of gait as it reduced the cadence and
gait speed.

However in our study the deficit of vision being occluded
was compensated by the auditory cueing provided to the
subjects during intervention [12].
Study done was done to assess the role of vision for control
of balance during walking. They showed that integrative
visual feedback information is primarily used during
walking to control balance in the medio-lateral direction
while in the antero-posterior direction stability is passively
obtained through the dynamics of walking. Typical
adaptations are a smaller stride length and a more plantar
foot contact. They hypothesized that subjects develop a
strategy to overcome the problems faced by sensory
deprivation in order to maintain stability [20]. Similar results
was also obtained in our study.
Quality of Life
Significant changes were seen in the scores of this
questionnaire. Reduced physical activity as a result of fear
of falls has a significant impact on the quality of life of an
elderly individual. Participation in daily activities,
socializing and financial circumstances is equally important
for elderly subjects as it is for younger and middle aged
adults. Dependence on others also negatively affects
psychological and social wellbeing. Fear of factor is one
reason for poor quality of life.
Research demonstrated that elderly people can develop fear
of falling even when they have not fallen [21, 22]. Therefore
overcoming the fear of falls in these individuals is the
greatest challenge that a physical therapist faces. Therefore
our intervention aimed that reducing this fear of fall through
the task of hurdle crossing with eyes closed which had a
positive impact on the domains of quality of life
questionnaire. This shows the efficacy of the intervention as
proven by the results.
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Abstract
Background and purpose: Yoga for eyes is performed to reduce eye strain, relax extra-ocular muscles
which is common in school going children, computer users and occupation involving fine work. The
purpose is to assess the effect of yoga eye exercise’s on refractive errors and reaction time in school
going children.
Method: sixty participants was included in study of which, 30 children were with refractive errors and
30 without refractive errors. Letter recognition and reaction time was assessed using Snellen’s chart,
typing master game and drop ruler test. Seven yoga eye exercises was intervened and pre-post
assessment was done.
Results: Participants shown good improvement in all the outcome measures. Inter-group comparison
shown significant results only in letter recognition.
Conclusion: Yoga eye exercises done regularly for few minutes has improved the strength of eye
muscles and proved beneficial for refractive error problems.
Keywords: Refractive errors, yoga eye exercises, letter recognition, reaction time
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Introduction
Refractive errors an eye disorder, is commonest among 10 years to 17 years of age group.
Children of this age has high chances of getting refractive errors because of their affection
towards television, computers, and other electronic gadgets [1]. The global prevalence of
refractive errors among children is 0.96% with highest noted in urban areas of Asia and china
[2]
. In India, the prevalence of refractive errors in children from urban and rural areas is
7.03% [3].
The most common consequences of refractive errors in children includes reduced educational
performances, social activities and impaired quality of life. If this errors left untreated, it can
lead to serious visual impairments transforming into visual blindness. Eye problems have a
tendency to decrease tone in eye muscles which builds excessive strain on eyesight and
causes increase tension in the eyes which increases impulses to brain via optic nerve which
may percuss headaches [4, 5]. Lack of social awareness, failure of early recognition of
refractive errors by family, community or by a public health worker, weak affordability to
corrective lenses are the most common causes for increase population of refractive errors in
children. Effective and feasible means of correcting this errors is by using spectacles and
lenses. Eye exercises is least considerable treatment for correction of refractive error, hence
intervening this kids with simple eye exercises will help in weaning of refractive errors in
childhood population [6].
Yoga can be one of the means to exercise the eye muscles. which includes, palming,
blinking, changing focus of eyes from side to side, looking upward and downward, rotational
viewing, nose tip gazing and near and distant viewing. Whereas very few studies in literature
speak about eye exercises. Hence lies the purpose of the present study to check the
effectiveness of yoga eye exercises on letter recognition and reaction time in school going
children with and without refractive errors.
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Methods
Ethical approval was obtained from Institutional review
board. Two groups were formed which included 30 school
going children with and without refractive errors. All
participants was between 10-17 years of age of both
genders. Exclusion included visual problems (like color
blindness, strabismus), upper limb deformities or
disabilities, amputation of hands/ fingers, and other
neurological problems of upper limb.

highest. In drop ruler test, a 30centimeter long ruler was
used. Each participants was given three chances in which
the ruler was placed just above the hand of the participant
and instructed to catch the falling ruler as instantly as they
can and upper end of the marking in the ruler was obtained
and best of the three readings was noted and converted the
centimeter grading into seconds using conversion table and
this this seconds reading was recorded as reaction time of
participants pre-post intervention.

Experimental Design
Participants was briefed about the nature of the study and
intervention, only those who was willing to take
intervention for 6 weeks, was recruited for the study and
informed consent was obtained. Letter recognition and
reaction time was assessed by a blinded assessor using
Snellen’s chart, typing master game and drop ruler test
before and after seven different yoga eye exercises, each
exercise was for 3 minutes (first minute one eye was closed
and exercised for opposite eye, 2nd minute for opposite eye,
in 3rd minute both eyes was exercised together) with 1
minutes rest between two different yoga eye exercises for 5
days a week, for 6 weeks and post intervention data was
obtained. Letter recognition was assessed using Snellen’s
chart, which was placed in a bright illuminated room at a
distance of six meters from the participants. Accuracy of
reaction time was observed using typing master game and
drop ruler. Permission was obtained by the developers for
using the game in study. It is a game which has multiple
modes and each mode having multiple levels, which helps to
improve the accuracy, speed and skill of typing, among this
variables speed component was used to observe reaction
time in which every participant was given one minute to
burst as many alphabetical balloons as they can to score

Statistical Analysis
All analysis were performed manually and with SPSS
(Statistical Package for Social Sciences) version 21.0. p
value of <0.05 was considered statistically significant. Data
is expressed as the median and means with standard
deviation. Comparisons between pre and post result were
made with Wilcoxon matched-pairs and paired t test.
Comparisons between groups were made with the MannWhitney and unpaired t test.
Results
Within group comparison, results for Group A (Table-1),
right and left visual acuity improved from 20/40(30-200) to
20/40(25-200) and 20/40(30-200) to 20/40(25-200)
respectively, reaction time improved from 0.18±0.03 to
0.16±0.03 and letter recognition improved from 47.0±14.89
to 91.87±20.0. Results for Group B (Table-1), Right and left
visual acuity improved from 20/30(25-40) to 20/30(20-40)
and 20/30(25-40) to 20/40(20-40) respectively, reaction
time improved from 0.18±0.02 to 0.17±0.03, and letter
recognition improved from 56.07±16.39 to 78.93±19.64. All
the findings where statistically significant for Group A and
Group B.

Table 1: Comparison of Letter Recognition and Reaction Time in Group and Group B.
Group A
Variables
Pre
Post
P value
Left visual acuity (20/_)
40(40-200)
40(25-200)
<0.001
Right visual acuity (20/_)
40(30-200)
40(25-200)
<0.001
Reaction time (sec)
0.18±0.03
0.16±0.03
<0.001
Letter recognition (points) 47.00±14.89 91.87±20.00 <0.001
Median (range) and mean ± Standard deviation p value < 0.05

(Table 2) Inter-group correlation between Group A (children
with refractive errors) and Group B (children without
refractive errors) which showed, Right visual acuity 20/0(030), Left visual acuity 20/7.5(0-30) for Group A and Right
visual acuity 20/0(0-10), Left visual acuity 20/0(0-10) for
Group B was found to have a p value of 0.183, 0.088 for
Right and Left visual acuity respectively which is

Pre-test
30(25-40)
30(25-40)
0.18±0.02
56.07±16.39

Group B
Post-test
30(20-40)
30(20-40)
0.17±0.03
78.93±19.64

p value
<0.001
<0.001
<0.001
<0.001

statistically not significant (<0.01). Reaction time was
0.02±0.01 for Group A and 0.02±0.02 for Group B, with p
value 0.299 which is statistically not significant (<0.01).
Letter recognition was 44.87±11.95 for Group A and
22.87±16.90 for Group B with statistically significant p
value (<0.01).

Table 2: Inter-Group Comparison between Group A and Group B
Group A
Group B
Left visual acuity (20/)
0(0-30)
0(0-10)
Right visual acuity (20/)
7.5(0-30)
0(0-10)
Reaction time (sec)
0.02±0.01
0.02±0.02
Letter recognition (points) 44.87±11.95 22.87±16.90
Median (range) and mean ± Standard deviation

Discussion
The objectives of present study was to investigate the effect
of yoga eye exercises on refractive errors and reaction time
in school going children between 10-17years of age.

P value
0.183
0.088
0.299
<0.001

The common reasons for refractive errors in school going
children of this age group is, because of their affection
towards television, computer games, mobiles etc.
Understanding the mechanism of the cause may help to
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identify the methods of rehabilitation for various refractive
errors. Visual acuity was assessed using the Snellen’s chart
because it was found to be more reliable method than any
other methods like SPVER (sweep pattern visual evoke
response) and interferometer [7, 8]. Improvement seen in
both, within the group and between group comparison for
Group A and for Group B this improvement in visual acuity
may be attributed to yoga eye exercises. The probable
mechanism could be due to decrease visual discomfort on
eyes, which increases relaxation and reduces strain on eyes
[9]
. It has been posited that yoga eye exercises helps in
improves visual perceptual sensitivity in turn reduces
causing relaxation effect [10, 11]. Improvement in visual
acuity may be due to increase in functional efficacy of intra
and extra ocular muscles, may enhances the metabolism of
rods and cones through dark and light adaptation and more
determination from children with refractive errors than
children without refractive error [12]. Similar results were
obtained by performing eye exercises of acupoints, May had
modest effect on relieving near vision symptoms [13]. In a
group of young adults two weeks of eye exercises has
shown small true treatment effects on convergence and
accommodation [14].
Typing master game was used to check the precision of
letter recognition in school going children. Both the Groups
revealed significant improvement in post intervention
values. This improvement in letter recognition is due to
increased neuronal activity in frontal and parietal regions
and superior coliculus during and after eye exercises [15-17].
A total of 12 sessions of eye exercises showed improvement
in letter recognition and reaction time using rapid serial
visual presentation [18]. Both the groups showed improved
reaction time which was measured using drop ruler test.
Improvement in attention may be the result of individualized
attention given to each child during eye exercise. There was
betterment found in visual reaction time following Mukha
Bhastrika in mentally challenged adolescents and there was
appreciable improvement in visual and auditory reaction
time after 3weeks of eye exercises and slow and fast
pranayama [19].
Limitation
The chronicity of refractive errors, duration of spectacle
usage and post school hour activities was not considered
anywhere and post intervention long term effects were also
not assessed in this study.
Conclusion
The results of the present study for letter recognition and
reaction time using Snellen’s chart, typing master game and
drop ruler test respectively, showed the statistically
significance which had a positive effect on strength of eye
muscles, strain in eyes and refractive index. Hence, yoga
eye exercises is effective and beneficial for school going
children with and without refractive errors and may be used
as a conventional treatment for reducing and preventing
refractive errors respectively.
Future scope
A randomized clinical trial can be taken up to evaluate the
effectiveness of yoga eye exercises for different age group
and population, with increased duration of intervention
simultaneously by controlling the limitations of this study.
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Comparison between Effectiveness of Iontophoresis and
Conventional Therapy in the Management of Plantar Fasciitis
Namrata Srivastava1, Sneha Joshi2
Assistant Professor, 2HOD, Department of Physiotherapy Career College, Bhopal

1

ABSTRACT
Objective: To compare the effectiveness of Intophororesis and conventional therapy in patients with plantar
fasciitis.
Study Design: Experimental study design.
Subjects: 40 patients between the age group 30 yrs to 55 yrs having plantar fasciitis were selected as per
the inclusion and exclusion criterion.
Procedure: Using random sampling method the 40 subjects were divided into 2 equal groups with 20
patients each. Both the groups were given conventional physical therapy as a baseline treatment. Along
with conventional therapy the experimental group received Iontophororesis at 4mA for 10 minutes,applied
over plantar fascia.followed by exercises and ultrasound, whereas the control group received conventional
physical therapy i.e ultrasound and exercises only.. The study was performed for 2 weeks.Evaluation was
done before starting the treatment and then after 2weeks. Outcomes scores were evaluated using FFI Scale
and VAS scale .
Result: Subjects receiving Intophororesis with conventional therapy showed significant reductions in pain
and other symptoms with an improvement in quality of life.(t of FFI =3.369 ,t of VAS = 4.765 ).as compared
to control group which received conventional therapy only.
Conclusion: The results supported the efficacy of Intophororesis with conventional therapy for rehabilitating
the patients with plantar fasciitis. These changes are clinically significant.

Keywords: Plantar fasciitis, Intophororesis, US, FFI

INTRODUCTION
Planter fasciitis is defined as the inflammation of
the fascia on the plantar surface of the foot, usually at
the attachment to the heel, often making it painful to
walk. The plantar fascia is a thick, fibrous, relatively
inelastic sheet of connective tissue originating from
the medial heel when it then passes over the superficial
musculature of the foot and inserts onto the base of
arch toe. The plantar fascia is the main stabilizer of the
medial longitudinal arch of the foot.3
Corresponding author:
Namrata Srivastava
Assistant Professor, Department of Physiotherapy
Career College, Bhopal, Email: nam.fdi@gmail.com

Plantar fasciitis is the most common cause of infra
calcaneal pain and accounts for 11% to 15% of all foot
complaints. It occurs in about 10% of people who run
regularly. Approximately 5-10% of running injuries
are plantar fasciitis, usually unilateral. Incidence of this
condition peaks between the ages of 30 and 50 years.
Plantar fasciitis is not gender specific4
The chief initial complaint is typically a sharp pain
in the inner aspect of the heel and arch of the foot with
the first few steps in the morning or after long periods of
non –weight bearing. Usually, after approximately ten
to twelve steps the plantar fascia becomes stretched and
the pain gradually diminishes.2 symptoms may resurface
as throbbing, dull ache or fatigue-like sensation in
the medial arch of the foot after prolonged periods of
standing.5

2
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The windlass mechanism is a mechanical model that
provides a thorough explanation of those biomechanical
factors and stresses. The windlass mechanism describes
the manner by which the plantar fascia supports the
foot during weight-bearing activities and provides
information regarding the biomechanical stresses placed
on the plantar fascia.2 Hicks originally describe the foot
and its ligaments as an arch –like triangular structure.
The calcaneus, midtarsal joint ,and metatarsals formed
the trusss arch. The plantar fascia formed the tie rod
that run from the calcaneus to the phalanges. Vertical
forces from body weight travel downward via the tibia
and tend to flatten the medial longitudinal arch and
ground reaction forces travel upward on the calcaneus
and the metatarsal heads, which can further attenuate the
flattening effect because these forces fall both posterior
and anterior to the tibia.7

According to treatment area electrodes are selected
small, medium and large squares as well as butterfly
which ,ensure an efficient transdermal drug transfer.

Iontophoresis is a technique which uses an elective
current to deliver a medicine or other chemical through
skin is also known as an injection without the needle8

Study Centre: Career Institute of Medical
Sciences

Impulses from a low voltage galvanic current
stimulation unit is used to drive topical corticosteroids
into soft tissue structure.9 It’s the transport of charged and
highly polar molecules across the skin by the application
of a small electrical current8 The 2 main mechanisms of
transport are electromigration and electroosmosis8.
Electromigration originates from the direct
interaction of the electrical field and the ions presenst
in the formulation and the skin and, therefore, will
enhance the transport of cationic drugs from the
anode and,inversely,negatively charged drugs from the
cathode
Electroosmosis has its origin in the fact ,that the
skin is a negatively charged at the membrane is in the
physiological pH .An electrical potential is applied
across a membrane containing a fixed charge ,a bulk
volume flow of solution occurs in the direction of
the counterion movement.4 This means that for the
negatively charged skin ,the electroosmosis flow is in
the anode-to-cathode direction. this assists the transport
of cations and retards of anions.flow of solvent carries
through the skin . the mechanism enhancing transdermal
delivery of neutral, polar molecules. Electroosmosis
flow is the dominant mechanism of transport for the
delivery of larger molecules.
Buffer electrodes are used in iontophoresis,

Stretching and strengthening programs are valuble
because they can help correct functional risk factors
,such as tightness of the Achilles tendon and weakness
of intrinsic muscles of the foot.9
Continuous ultrasound is found to be effective for
reducing pain. The treatment parameters found to be
effective for this application are 3 MHz frequency,-,
and 0.5 to 3.0 Wcm2 intensity, for 3 to 10 minutes.1

METHODOLOGY
Study Design: Experimental Design
Sampling method: Random Sampling

Sample: 40 Planter fasciitis subjects age between
30-50 years volunteered to participate in the study.
They were randomly divided into 2 groups; Group A
(Experimental) and Group B (Control) with each group
having 20 subjects.
Inclusion Criterion:
a. Clinically diagnosed cases of plantar fasciitis not
less than 6 weeks duration.
b. Localized tenderness at the antero medial aspect
of the calcaneus.
c. Heel pain felt maximally over plantar aspect of
heel.
d. Pain in the heel on the first step in the morning.
Exclusion Criterion:
a.

Systemic disease

b. Heel surgery
c.

Subjects who are under the influence of drugs

d. Corticosteroid injection in the heel in preceding
3 months.
e.

Arthritis condition.

f. Metal implants in foot
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g. Foot infection

towel.

h. Impaired sensation in foot

Application of Iontophoresis:- the iontophoresis
comprises of an electric impulses from a low-voltage
galvanic current stimulation unit to drive ions into soft
tissue structures. Saline water is made by dexamethasone
with lidocaine.1ml of 0.4% dexamethasone mixed with
2 ml of 4% Lidocaine is poured into a water bath.
Electrodes are fixed ,red positive electrode is placed
under the metatarsals heads and the black negative
electrodes is placed under calcaneal bone. Fixation of
the electrode and the pad to the skin needs to be carefully
maintained current is applied using machine. A current
up to 4 mA for 10 minutes and a total dose of 40mA
is delivered over a period of time determined by the
patient’ sensitivity .

Instruments:
1. Treatment Couch2. Seating Stool3. A shallow plastic tray
4. Two large electrodes and leads
5. Two large lint pads to cover the electrodes
6. Solution of dexamethasone with lidocaine
7. Distilled water
8. Ball
9. pillow
Procedure: After baseline measurements subjects
were randomly divided into 2 groups.
Experimental A Group- Subjects received
Iontophoresis at 4mA for 10 minutes ,applied over
plantar fascia followed by active ankle exercises, towel
curl-ups ,TA stretching, plantar fascia stretching. and
ultra sound at 3 MHz frequency,- 0.5 to 3.0 Wcm2
intensity, for 3 to 10 minutes.
Control B Group-Subjects performed ankle
exercises,t owel curl ups,TA stretching ,plantar fascia
stretching. followed by ultra sound
Method of application of Intophoresis:
Material preparation –
Dexamethasone with lidocaine .1 mL of 0.4%
dexamethasone mixed with 2 mL of 4% lidocane in
aqueous solution administered from the anode at a
dosage of 4 mA for 10 minutes.
Electrode preparation:
Electrodes made from lint cloth, orthopedic felt,
paper towels, or gauze. These electrodes were then
connected by a soft metal or alloy electrode to the directcurrent generator.
Patient position- Seated on a plinth.
Skin preparation:- The target area cleaned by

Exercise –
a. Towel curl-ups- 10minutes/session, patient sat
with foot flat on the end of towel placed on a smooth
surface small weight is kept at the other end of towel
.keeping the heel on the floor ,the towel was pulled
towards the body by curling the towel with the toes.
b. -plantar fascia stretching with tennis ball5times/session, subject sitting on the chair rolling foot
on the ball.
c. -TA stretching -5 times/session(hold for 1
minute),active tendon achilles stretching in standing by
leaning against the wall.
d. Active ankle exercises-10 times/session,in
supine
Ultrasound: Ultrasound was administered in
continuous mode over the planter fascia with patient
in sitting position, with a frequency of 3 MHz and
intensity of 0.8 Wcm2 for 5 minutes .
Treatment duration
6 days per week for a period of 2 week
Outcome Measures:
The two outcome measures used are:a) VAS (Visual Analog Scale)
b)

FFI (Foot function index)

4
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STATISTICAL ANALYSIS
The data was analysed with FFI and VAS of 40
subjects. Suitable statistical analysis test was used in
order to verify the investigation of the study. Statistics
was performed using the software package SPSS 16.0
The characteristics of the data are presided through
tables. Pre and Post test scores of VAS and FFI
were analyzed using paired t-test within the group.
Independent t-test was used to find out any significant
difference between Groups A and B. Significant level
was defined at P<0.05

RESULT
A sample of 40 patients was selected and allocated
randomly into 2 groups of equal size of 20 subjects
using random sampling method. Experimental group
A received Iontophorosis along with conventional
physical therapy and the control group received only
the conventional therapy for a period of 2 weeks. In this
study VAS and FFI scale was used.
Table 1: Comparison between the pre test, post
test scores of experimental and control group using
VAS scores

Group
A
Group
B

Mean

SD

pre

7.6

0.88

post

2.85

0.59

pre

7.5

0.61

post

3.55

0.51

t-value

p-value

33.26

0.000

29.20

0.00

Table 2: Comparison between the pre test and
post test scores of experimental and control group
using FFI scores

Group
A
Group
B

Mean

SD

pre

46.9

3.38

post

18.7

3.05

pre

45.83

2.98

post

21.61

2.72

t-value

p-value

38.4

0.000

48.19

0.000

Table 3 : Comparison between pre test and post
test scores of experiment and control group using
VAS scores

Pre
Post

Mean

SD

Group A

7.6

0.88

Group B

7.5

0.61

Group A

2.85

0.59

Group B

3.55

0.51

t-value

p-value

0.384

0.705

4.765

0.000

Table 4: Comparison between the pre test and
post test scores of experimental and control group
using FFI scores

Pre

Post

Mean

SD

Group A

46.91

3.39

Group B

45.83

2.98

Group A

18.7

3.05

Group B

21.61

2.72

t-value

p-value

1.237

0.231

3.369

0.003

DISCUSSION
This study is based on the research hypothesis
that iontophoresis along with conventional therapy is
more effective for plantar fascitis patients than with
conventional therapy alone and was completed with 40
patients. Two groups of 20 patients each, in experimental
and control group who had similar baseline values of
all subsets of dependent variable FFI and VAS. The
research hypothesis was proved that iontophoresis
along with conventional therapy is more effective than
conventional therapy alone.
The patients selected in this study were between the
ages of 30 to 50 years and had pain symptoms in inferior
aspect of foot due to repetitive microtrauma in plantar
fascia.
The dependent variables used in this study FFI
scale consists of 17 self –reported items divided into
3 subcategories ,namely pain, ,disability and activity
limitation. This scale ranges from minimum 0 to max
10. The other dependent variable is VAS which ranges
from min 0 to max 10
The independent variable used in this study is
iontophoresis and US.. The effects of iontophoresis
is reducing pain in patients with PF have been well
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CONCLUSION

documented.
In this study we observe the effectiveness of the
iontophoresis with conventional therapy on PF. Our
finding demonstrated that a 2 week treatment protocol
with a frequency of 6 sessions per week leads to
reduction in pain, improvement in activity.

Results of this study suggest that a combination
of iontophoresis and conventional therapy for a period
of 2 weeks are more effective for decreasing pain and
improving functional capability in patients with PF than
conventional therapy alone.

The results obtained suggested that both group
demonstrated significant improvements in all the 17 self
reported items of FFI SCALE and VAS scale at the end
of 2 weeks treatment.

Future research may include a follow up to check
long term effects of iontophoresis.

In this study the pre treatment values of FFI and vas
scale have shown that there is no significant difference
between both the groups
Therefore comparing experimental group who
received iontophoresis with conventional therapy and
control group who received only conventional therapy
we see that experimental group is much better than
control group in decreasing patients total FFI SCORE
and VAS.
Drooga et al, determines with his study that
iontophoresis benefits with vasodilation due to
attenuated addition of molar concentrations of NaCl
to the iontophorosis solutions .Chorine is applied as
NaCl solution and has a sclerolytic effect that reduces
redundant scar tissue, which increases extensibility of
scar tissue and connective tissue and used in contracture
indications
Drooga & Sjoberga study the effect of ionic strength
of the vehicle on the nonspecific vasodilation during
iontophoresis of sodium chloride and deionized water.
they found that anodal and cathodal intophoresis induced
a voltage over skin that was dependent on the ionic
strength of the test solution. the nonspecific vasodilation
during anodal iontophoresis was less pronounced than
during cathodal iontophoresis, and was independent of
the voltage over the skin. The nonspecific vasodilatation
in cathodal iontophoresis was related to the voltage over
the skin , and was possibly mediated by depolarization
of local sensory nerves.11
Mario Roxas studied that the stretching and
strengthening programme are valuable because they can
help correct functional risk factor ,such as tightness of
the achilles tendon and weakness of intrinsic muscles of
foot.. .
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ABSTRACT
Background: Functional mobility and balance are major issues which affect the functional independence
and quality of life of elderly people. Obesity can have an effect on various aspects of mobility and balance.
The present study was aimed at finding of a relationship exists between Body Mass Index (BMI), functional
mobility and balance.
Method: 22 men and 38 women aged above 60 years were divided into 4 groups, underweight, normal
weight, overweight and obese based on the Asian classification of BMI. The subjects were assessed using
the Timed Up and Go (TUG) test and Berg Balance Scale (BBS) and their Body Mass Indices (BMI) were
calculated. ANOVA was used to find if a difference in means of TUG and BBS scores existed among the
different BMI groups.
Results: There was no difference seen in functional mobility and balance among the different BMI groups.
Conclusion: There was no difference in functional mobility and balance among elderly people with different
body mass indices. It is advisable that elderly individuals maintain optimal body weight for better function
and quality of life.
Keywords: Elderly, Functional mobility, Balance, Body Mass Index.

INTRODUCTION
In the 21st century the world population is rapidly
ageing. Between 2000 and 2050, the proportion of the
world’s population over 60 years will double from about
11% to 22%. The absolute number of people aged 60
years and over is expected to increase from 605 million
to 2 billion over the same period. The majority of older
people live in low on middle income countries1
Ageing is the process of becoming older, a process
that is genetically determined and environmentally
modulated. The ageing process causes relative changes
in all the systems in the body. The major systems
which affect the functional mobility in the elderly are
musculoskeletal, neurological, perceptual and vestibular
systems2.
Functional mobility is essential for obese people
so that they may move around with enough intensity
and frequency to lose weight or prevent further weight
gain.Functional mobility is a term used to reflect the
balance and gait maneuvers of everyday life of like

getting in and out of chair, walking, turning etc3. The
decrease in functional mobility and balance can lead
to difficulty in doing ADL activities independently.
The maintenance of balance and functional mobility
is important to stay active in life. Loss in functional
mobility leads to increased disability which is preventable
through early detection4. Functional mobility in elderly
tends to decrease with advancing age, and yet is the
key to maintaining independent functioning in elderly
people5.
Obesity has been seen to have negative effects on
various aspects of mobility such as gait, posture and fall
risk. There is a complex relationship between functional
capacity and obesity. Though obesity has been seen to
increase risk of death from all cause mortality in the
elderly, there is no added risk of obesity with increasing
age.The Body Mass Index(BMI) or Quetelet Index is a
simple, inexpensive and non-invasive surrogate measure
of body fat. It can be calculated as weight in kilograms
divided by the square of height in meters(Kg/m2). The
Asian classification of BMI as opposed to the WHO
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classification of BMI was developed in 2003 to classify
the Asian population according to BMI categories. The
different classification was developed on the premise
that Asians have shown higher fat accumulation even
with low BMI. Asians have also been seen to be at more
risk for certain diseases related to higher BMI, even with
low BMI. According to guidelines to classify BMI in
Asian subjects, underweight people are those with BMI
less than 18.5, normal weight those with BMI equalling
18.5 to 23, overweight, with BMI 23 to 27 and obese
were those with BMI more than 27.56
Functional mobility is essential for obese people so
that they may move around with enough intensity and
frequency to lose weight or prevent further weight gain.
Functional mobility and balance has been seen to be
closely related to quality of life in elderly individuals.
The Timed up and go(TUG) test was developed by
Richardson and Podsiadlo in 1991, as a simple and
objective measure of dynamic balance and mobility.
It is possible to discriminate between functionally
independent and dependent individuals according to
their performance on the TUG test, and performing it
requires a fair amount of strength, skill and balance.
The TUG test requires a subject to stand up from
seated position walk 3 meter as quickly as possible to
a line marked on the floor, turn around, walk back to
the chair and sit down in the shortest time possible, the
subject is observed and timed while performing the
test, the time taken for the test is recorded in seconds.
Studies have shown that TUG has a good correlation
with other tests measuring balance, gait and functional
mobility with daily living. Time taken to complete the
test is strongly correlated to level of functional mobility.
Many studies have shown that performance on TUG
discriminates between functionally dependent and
independent older adults. More recently studies have
demonstrated the TUG’s ability to accurately classify
older adults as fallers and non fallers4, 7.
The Berg Balance Scale (BBS) developed by Berg
and co-workers, is an objective measure of static and
dynamic balance abilities. The scale consists of 14
functional tasks commonly performed in everyday life,
with maximum score of 56. The items range from sitting
on standing unsupported, to movement transitions (sit
to stand, stand to sit), variations in standing position,
feet together, forward reach, retrieving an object from
the floor, turning, standing on one foot to placing the
foot on a stool. Scoring uses a five point ordinal scale,
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with scores ranging from 0 to 4. A score of 4 is used
to indicate that the patient performs independently and
meets time and distance criteria and a score of 0 is used
for unable to perform7.
BBS scores have been shown to be useful in
predicting falls in elderly and evaluating changes in
patients undergoing physical therapy8. A score of 45 or
below is associated with a high fall risk and each one
point drop in scores ranging from 54 to 36 is associated
with a 6% to 8% increase in fall risk. The first five items
are considered basic balance items while the last nine
items are considered more advanced balance tasks. It
can be useful to test the balance of higher functioning,
community dwelling individuals.
The currently available literature is insufficient on
the influence of BMI on functional mobility and balance
and how being over or underweight can influence the
ability of elderly subjects to move about and balance
themselves. The purpose of the present study was to find
the influence of BMI on functional mobility measured
by the TUG test and balance measured by BBS in
elderly individuals.

METHODOLOGY
60 elderly individuals, 22 men and 38 women, were
included in the study using purposive sampling after
screening 142 individuals from hospitals, community
and rural areas in Mangalore, South India, within a period
of four months. This included 8 underweight individuals
(BMI = <18.5), 24 normal weight individuals (BMI =
18.5-23), 16 overweight individuals (BMI = 23-27) and
12 obese individuals (BMI= > 27). Ethical clearance
was obtained from the institutional ethical committee
and informed consent was obtained from the subjects
after explaining the procedure. We included both males
and females who were aged 60 years aged and above,
who were independent in activities in daily living and
did not have any difficulty following instructions.
Individuals with any present orthopaedic, neurological
or cardiorespiratory conditions influencing the exercise
capacity, balance, coordination and endurance were
excluded as were those with unstable angina or acute MI
within the month.
A descriptive observational study was carried out in
a cross sectional manner without intervention. After a
complete physical assessment the participants who met
the inclusion and exclusion criteria were selected for the
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study. The scores on the 14 items of Berg balance scale
(BBS) were obtained using the procedure outlined by
Berg et al.9
The Timed up and go (TUG) score was taken by
the procedure described by Podsiadlo and Richardson:
The subject was instructed to stand up from a seated
position, walk 3 meters as quickly as possible to a line
marked on the floor, turn around, walk back to the chair
and sit down in the shortest time possible; the time taken
for the test was recorded in seconds. A practice trial was
given, and the average time of three trials was taken as
the TUG score10.
The weight of the individual was measured by
a calibrated digital weighing machine and height by
standard stadiometer. Body Mass Index was calculated
by using the formula developed by Adolphe Quetelet,
body mass of the subject in kilogram divided by square
of the body height in metres.11 The BMI, TUG score and
BBS score were tabulated and subjected to statistical
analysis.

RESULTS

Table 1: Descriptive statistics of age, BBS and
TUG scores for the four groups.

TUG
1
2
3
4
Total
BBS
1
2
3
4
Total

Sum of
Squares

df

BBS
Between groups
Within groups
Total

6.558
259.625
266.183

3
56
59

TUG
Between groups
Within groups
Total

19.246
216.354
235.600

AGE
Between groups
Within groups
Total

137.754
1289.229
1426.983

Mean
Square

F

Sig.

2.186
4.636

.472

.703

3
56
59

6.415
3.863

1.660

1.86

3
56
59

45.918
23.022

1.995

.125

The groups were seen to be age matched when the
mean ages were compared. The results also showed that
there was no significant difference in the TUG and BBS
score between the four groups, ie TUG and BBS scores
did not differ significantly with different BMIs.

DISCUSSION

Descriptive statistics were used to provide an
overview of the age, BBS scores and TUG scores of the
four groups. The means of age, BBS and TUG scores
were compared using one way analysis of variance
(ANOVA).

AGE
1
2
3
4
Total

Table 2: Difference in the means of age, TUG
scores,BBS scores between the BMI groups.

The present study was aimed at investigating the
influence of BMI on functional mobility and balance in
elderly individuals. The results showed that there was
no relationship between BMI and functional mobility
and balance, i.e., TUG and BBS scores did not vary
significantly among the four BMI groups namely
underweight, normal weight, overweight and obese.

N

Mean

Std. Deviation

8
24
16
12
60

67.8750
66.5000
65.3125
63.0833
65.6833

5.96268
5.35683
4.36224
2.93748
4.91794

8
24
16
12
60

8.7500
10.0000
9.4375
10.5833
9.8000

1.90863
1.56083
1.99896
2.60971
1.99830

Functional mobility is defined as the ability of
people to move around in the environment in order to
participate in activation of daily living and move from
place to place. Obesity has been seen to be associated
with gait, posture and fall risk which is important aspects
of mobility, but the relationship is not clear enough
in elderly individuals. There doesn’t seem to be any
consensus in the literature regarding how increasing or
decreasing body mass index can influence balance and
functional mobility. The present study results showed
that there was no significant change in functional
mobility and balance with changes in BMI.

8
24
16
12
60

54.5000
55.0417
54.7500
54.1667
54.7167

2.44949
1.16018
1.69312
3.61395
2.12405

Greve et.al, studying young adults found that
increasing BMI was found to be related to increased
posture instability. They also stated that reliable
biomechanical evidence exists showing that postural
balance as expressed by the Berg stability index will
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worsen with an increase in body mass as expressed by
BMI12. Davidson K K, Ford E S in 2002 while studying
the relationship between BMI, muscle mass, percentage
body fat and functional limitation in people aged 70 or
older found that a BMI of 30 or greater was more likely
to be associated with functional limitation13. On the
other hand Pataky and Armand in their study of women
of different BMI groups have found no difference in
balance among normal- body weight and obese women.
Nevertheless in the same study the authors found other
physical function parameters namely gait, speed, lower
limb power and cardiovascular endurance to be poorer in
obese women than in normal –weight women14.
Balance involves maintaining the COG within the
BOS and there is no reason why obese people should
not have good enough balance, as long as they are
able to maintain COG within BOS which is the case
in a static situation. However once the COG of obese
persons moves outside the BOS, it is more difficult for
them to recover balance, due to the greater amount of
body weight to be moved and relatively poorer lower
limb power seen in obese persons. It is an accepted fact
that obese people are at more risk for falls. It is possible
to generalise these findings to an elderly populations at
least to some extent.
Obesity can result in decreased postural stability
and control, the major factor contributing to this being
abnormal distribution of fat in the abdominal region.
The forward displacement of the abdominal mass will
result in the centre of pressure being shifted forward and
hence decreased anterio -posterior stability during static
and dynamic balance activities. This will predispose to
increased susceptibility to falls.
Another way in which obesity may affect functional
mobility is by limiting the ability of the individual to
motor plan, i.e. pre-plan a movement before executing
it. A poorer motor plan means a poorer performance on
functional tasks. Obese people also find it difficult to
adapt motor plans during the movement, an essential
requirement for varying actions according to one’s
environment. This inability to modify actions may
contribute to more frequent losses of balance and
inability to recover from losses of balance which happen
on a regular basis15.
The results of present study suggest no impairment
in functional mobility and balance with changing BMI,
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but the literature seem to suggest otherwise, though
mainly in studies done in young adults of different BMI.
It is possible that with advancing age, there could be a
protective effect of slightly increased BMI on balance
and mobility (The “Obesity Paradox”).
Obesity is well proven to be associated with a
plethora of disorders of various systems in the elderly
ranging from arthritis to diabetes, hypertension and
depression. So even if mobility and balance had no
association with increased or decreased BMI, there is
sufficient reason to suggest that maintaining an optimal
body weight is advisable and paramount to keeping
up optimal function and quality of life. Rehabilitation
strategies should work on maintaining an optimal BMI
in elderly individuals through a combination of proper
nutrition and physical activity.
The present study was with some limitations, the
first being that the BMI groups were not homogenous
in number due to the practical difficulties of recruiting
underweight and obese individuals into the study. The
study was done on a relatively small sample size which
had unequal numbers of men and women. The results
require confirmation in a larger population of each
gender.

CONCLUSION
There was no difference in functional mobility and
balance among elderly people of different body mass
indices. It is recommended that for optimal function,
elderly individuals maintain an optimal body weight
through good nutrition and optimal levels of physical
activity.
Conflict of Interest Statement: The authors agree
that there was no conflict of interests.
Source of Funding: No external source of funding
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REFERENCE
1.

Are you ready? What you need to know about
aging. World Health Day 2012 – Toolkit for event
organisers.

2.

Payton OD, Poland JL. Aging process implications
for clinical practice. Phys Ther . 1983;63:41-48.

3.

Shumway-Cook A, Brauer S,Woollacott M.
Predicting the probability for falls in community

10

Indian Journal of Physiotherapy and Occupational Therapy. January-March 2017, Vol. 11, No. 1

dwelling older adults using Timed up and go test.
Phys Ther 2000;80:896-903.
4.

5.

Rose DJ, Jessie C, Lucchese N. Predicting the
probability of falls in community residing other
adults using the 8 foot up and go. A new measure of
functional mobility. Journal of aging and physical
activity. 2002;10:466-475.
Bischoff HA, Stahelin HB, Monsch AU,
IversenMD,Wevh A, Von DM, Akos R, Conzelmann
M, Dick W,Theiler R . Identifing a cut-off point for
normal mobility: A comparison of timed up and go
test in community dwelling and institutional elderly
women. Age ageing 2003:32(3):315-320.

6.

Nishida C. Appropriate body-mass index for Asian
populations and its implications for policy and
intervention strategies. Lancet 2004;363:157-63.

7.

Susan B O Sullivan, Thomas J Schmitz. Physical reh
abilitation.5thedition.NewDelhi:JP publishers;2007.

8.

Steffen TM, Hacker TA, Mollinger L. Age and
gender-related test performance in communitydwelling elderly people: Six-minute walk test , Berg
balance scale, Timed up and go test and gait speeds.
Phys Therapy. 2002; 82:128-137.

9.

Berg K, DauphineeWS, Williams JI et al. measuring
balance in the elderly: preliminary development of
an instrument. Physiother Can.1989; 41:304-311.

10. Rockwood K, Awalt E, Carver D et al. Feasibility
and measurement properties of the functional reach
and the timed up and go test in the Canadian study of
health and aging. Journal of Gerontology.2000;55:
70-73.
11. Nuttal, Frank Q. Body Mass Index: Obesity ,
BMI, and Health: A Critical Review. Nutrition
Today;2015:50(3):117-128.
12. GreveJ, Alonso A, BordiniAC, PG,Camanho, GL.
Correlation between body mass index and postural
balance. Clinics.2007; 62(6):717-20.
13. Davidson KK, FordES,Cogswell ME , Dietz
WH.Percentage of body fat and body mass index
are associated with mobility limitations in people
aged 70 and older from NHANESIII.J Am Geriatr
Soc.2002;50(11):1802-9.
14. Pataky Z, Armand S , Pinget SM ,Golay A,
Allet L. Effects of obesity on functional capacity
.Obesity.2014;22:56-62.
15. Forhan M, Gill SV. Obesity, functional mobility
and quality of life. Best Practice and Research
Clinical Endocrinology and Metabolism.2013 ;(27):
129-127.

DOI Number: 10.5958/0973-5674.2017.00003.X

Hirayama Disease – A Case Study
Kakkad Ashish
Lecturer, Shri K. K. Sheth Physiotherapy College, Rajkot

ABSTRACT
Hirayama disease is a type of cervical myelopathy related to flexion movements of the neck. It is
considered to be a benign motor neuron disorder with a stationary stage after a progressive course. Chronic
microcirculatory changes in the territory of the anterior spinal artery induced by repeated or sustained
flexion account for the necrosis of the anterior horns of the lower cervical cord, which is the hallmark of
pathology. It typically occurs mainly in young males between the age of 15-25 years. It is often of insidious
onset presenting with a predominantly unilateral upper extremity weakness and atrophy, cold paresis and no
sensory or pyramidal tract involvement. It is also characterized by muscle weakness and atrophy in the hand
and forearm with sparing of the brachioradialis, giving the characteristic appearance of oblique amyotrophy
that affects the C7, C8 and T1 myotomes. The amyotrophy is unilateral in most patients, asymmetrically
bilateral in some and rarely symmetric.1
Keywords: Hirayama Disease, Motor Neuron Disease, MonoMelic Amyotrophy (MMA), Sobue disease,
Juvenile Non-Progressive Amyotrophy & Juvenile Asymmetric Segmental Spinal Muscular Atrophy
(JASSMA)

INTRODUCTION
Hirayama disease is also known as MonoMelic
Amyotrophy (MMA), Sobue disease, juvenile nonprogressive amyotrophy and Juvenile Asymmetric
Segmental Spinal Muscular Atrophy (JASSMA) is an
untreatable, focal motor neuron disease that primarily
affects young males in Asia, particularly in India and
Japan. It is much less common in North America. It
was initially described by Keizo Hirayama et.al in
1959.2 Most affected population is 15 to 25 years age.
Males are affected more. It is marked by insidious onset
of muscular atrophy and stabilizes at a plateau after
two to five years from which it neither improves nor
worsens. There is no pain or sensory loss associated
with Hirayama disease. Unlike other lower motor
neuron diseases, Hirayama disease is not believed to be
hereditary. ElectroMyoGraphy (EMG) tests reveal loss
of the nerve supply, or denervation, in the affected limb
without conduction block (nerve blockage restricted to
a small segment of the nerve). While Hirayama disease
will cause weakness and/or wasting in only one limb,
EMG and Nerve Conduction Velocity (NCV) tests often
show signs of reinnervation in the unaffected limbs.
Increased sweating, coldness and cyanosis have been
reported for a few patients, indicating involvement of
the sympathetic nervous system.

Disability is generally slight. Rarely, the weakness
progresses to the opposite limb. There is also a slowly
progressive variant of Hirayama disease known as
O’Sullivan-McLeod syndrome, which only affects the
small muscles of the hand and forearm and has a slowly
progressive course.
There is no cure for Hirayama disease. Treatment
consists of muscle strengthening exercises and training
in hand coordination. It has been proposed that the
changes in this disease are from compression of the
spinal cord in flexion due to forward shifting of the
posterior dural sac.3 There have been treatments studies
ranging from use of a cervical collar4 to anterior cervical
fusion and posterior decompression.5

CASE REPORT
Here reported case is of 28 years old male suffering
from Hirayama disease. He was relatively normal up to
the age of 26 years of his age without any significant
family history (Fig 1). He had complain of weakness of
right hand especially in skillful movement like writing.
As the time progressed, he started feeling difficulty in
movement of right elbow and right shoulder joint while
apparently there was no difficulty in movement of left
upper limb. He had consulted neurophyscian for the
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same and he was diagnosed having Hirayama disease.

musculocutaneous, right axillary was normal. Sensory
nerve conduction study of right median, right ulnar was
normal.
Radiological findings of Magnetic Resonance
Imaging (MRI) (as shown in Fig 3) showed no
abnormality in brain and spinal cord even though
anterior translation of spinal cord is typical feature of
Hirayama disease, thus here radiological findings were
not supportive of clinical diagnosis.

Fig 1. Patient with Hirayama Disease

Manual muscle testing of right upper limb showed
reduced muscle strength especially in small muscles
of right hand and also in other proximal muscles.
Flexion attitude was developed in fingers of right hand
especially of little and ring fingers (as shown in fig. 2).
Wasting was present in forearm and arm both in affected
upper limb. 2 cm wasting was present in right forearm
while measuring 4 cm distal to elbow joint line and 3
cm wasting was present in right arm while measuring
4 cm proximal to elbow joint line. Sensation of upper
limb was normal bilaterally. Reflex assessment showed
diminished biceps and triceps jerk on right side.

Fig 3. MRI of different views

Physiotherapy was aimed for maintaining or
improving strength, endurance of grip muscles. Patient
was given strengthening exercises for grip muscles.

DISCUSSION
This disease was described first by, and named after,
Hirayama in 1959 and most cases of this disease have
been reported from Japan and India.6 This non-familial
disorder mostly hits young men, progresses slowly and
is often self-limited.

Fig 2. a &b Wasting of forearm & flexion attitude of fingers
on right upper limb

Electromyographic assessment showed presence of
spontaneous activity in form of fibrillation potentials
& positive sharp waves, reduced voluntary activity &
reduced interference pattern in right Abductor pollicis
brevis and right Abductor digiti minimi suggestive of
signs of denervation in right median and right ulnar
nerves and weakness of muscles supplied by these
nerves. Nerve conduction study of right upper limb
showed prolonged latency, reduced amplitude of
Compound Motor Action Potential and reduced Motor
Nerve Conduction Velocity of right median and right
ulnar nerve suggestive of presence of demyelinating
and axonal degenerative changes in mentioned nerves.
Motor nerve conduction study of right radial, right

Researchers argue that wasting and weakness
associated with this disease is because of imbalanced
growth between the patient’s vertebral column and
spinal canal contents.7 The imbalanced growth causes
a tight dural sac and displaces posterior dural wall
anteriorly when the neck is flexed.
Normally, the spinal dura mater is loosely anchored
to the vertebral canal by the nerve roots and the
periosteum at (a) the foramen magnum and the dorsal
surfaces of C2 and C3 and (b) the other at the coccyx.8
The dura mater is slack enough to adjust to the increased
length of cervical spine in flexion. In patients with
Hirayama disease, however, the tight dural sac separates
the posterior dural sac from its subjacent lamina and on
neck flexion, cannot compensate for the increased length
of the posterior wall. The posterior dural wall shifts
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anteriorly, and the cervical spinal cord gets compressed
against the posterior margin of adjacent vertebral bodies.
This compression affects the anterior spinal artery and
causes microcirculatory disturbances in its territory in
the lower cervical cord;9 the anterior horn cells which
are vulnerable to ischemia begin to degenerate, resulting
in localized cord atrophy of the lower cervical region,
weak and wasted hands and forearms.
Hirayama disease is also associated with raised
levels of serum IgE and several allergic disorders. Blood
often stagnates in the compressed lower cervical cord
allowing platelets to aggregate and cause histamine
to be released, factors that cause arterial spasm and
microcirculatory disturbances.10 Moreover, the finding
that atopic disorders affect young people more than
the elderly, men more than women, and Asians more
than non-Asians may in part explain the distribution of
Hirayama disease.
The key to diagnose this disease during MRI
scanning is to obtain images when the neck is flexed.
MRI studies in flexion not only show the anterior
displacement of the posterior wall but also a wellenhanced crescent-shaped lesion in the posterior
epidural space of the lower cervical canal.7 This lesion is
thought to represent congestion of the posterior internal
vertebral venous plexus.
Here role of physiotherapy was to maintain
available strength of muscle and to prevent secondary
complications like contracture, tightness, deformity in
distal upper limb. Contra lateral upper limb may also
be given strengthening exercises for compensation in
function compromised due to affected upper limb even if
contra lateral upper limb is normal. As a home remedy,
customized splint can be given to prevent flexion
attitude of fingers to be converted into deformity.
Although Hirayama disease is a self-limiting disorder,
early diagnosis is necessary because a cervical collar,
by preventing neck flexion, may arrest the progression
of the disorder.11
Conflict of Interest: There was no conflict of
interest at personal or institutional level.
Funding: Not required
Ethical Clearance: Informed written signed
consent was taken from patient.
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ABSTRACT
The tear of the gastrocnemius muscle is sometimes termed “tennis leg”, due to its frequent occurrence in
younger athletes involved in the sport. This injury, however, is not limited to the athlete, and is commonly
seen in middle-aged or older patients, usually over the age of 40. With a muscle tear or rupture, the patient
is likely to have difficulty continuing with the sport or action. The mechanism of a gastrocnemius tear
is related to the extension of the knee with simultaneous forced dorsiflexion of the ankle. In an effort to
contract, the forces of the eccentric movement on the already lengthened gastrocnemius muscle lead to
injury at the myotendinous junction.
Diagnosis is done by MRI and USG. Physical examination typically discloses a painful swollen calf with
exquisite local tenderness on the medial side.
Clinical findings include diffuse swelling and localized, sharp pain of the calf preventing weight-bearing on
the affected leg.
In the treatment part, it should consist of passive and active stretching program, soft tissue techniques, and
proprioception training. The use of modalities such as low level laser therapy, therapeutic ultrasound, and
electrical stimulation are appropriate as part of the treatment plan. In addition, friction massage may help
decrease the formation of adhesions. As range of motion improves, the patient may progress from isometric
and isotonic exercises, to dynamic training exercises. The general conditioning exercises, closed-chain
exercises, and sport-specific exercises helped the patient gain strength and agility.
Keywords: Tennis leg, gastrocnemeus muscle tear, calf strain.

INTRODUCTION
• A tear of the musculotendinous junction of
the medial head of the gastrocnemius muscle is called
as ‘tennis leg’.1 (figure.1) The injury is called ‘tennis
leg’ because it occurs in such actions as serving in
tennis, in which there is a sudden change of position
of the foot from plantar flexion to dorsiflexion with
the knee fully extended. This may result in rupture of
the musculotendinous junction of the gastrocnemius
muscle.1,4
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• Anatomy: The gastrocnemius muscle originates
from the supracondylar region of the femur by two
distinct portions, the lateral head and the medial head
(MH). Both heads insert distally in a broad aponeurosis,
which overlies the aponeurosis of the soleus muscle.2
• The gastrocnemius muscle functions to plantar
flex the foot at the ankle joint and flex the leg at the knee
joint in the non-weight-bearing state.2
• The muscle-tendon unit is composed by the
muscle belly, the musculotendineous junction, the
tendon, and the tendon bone junction.
• Laboratory study demonstrated that the MTJ
is the structure injured most frequently on extreme
overload. The rectus femoris and the medial head of
gastrocnemius muscle are the muscles injured most
frequently during amateur sports practice.
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• In tennis leg muscle fibers of the medial head
of the gastrocnemius muscle become detached from the
distal aponeurosis.
•
tears.

Most of the patients seem to develop partial

• The condition is frequent in the middle aged,
poorly conditioned, physically active patient.3
• With a muscle tear or rupture, the patient is
likely to have difficulty continuing with the sport or
action.

sleeve for the calf will recommended to decrease the
hemorrhaging. Ask patient to directly apply ice to the
area with 10 minutes on, 10 minutes off and then repeat
for symptomatic relief.
• Educate the patient for the proper technique of
elevating the limb slightly above the level of the heart to
reduce the swelling.
•

MATERIALS
Ice packs, LASER machine, Ultrasound machine,
Electrical stimulator, Compression sleeve, Rocking
board or wobble board, Stationary Biking, etc.

METHOD3,5
• Bleakley elaborates on the widely accepted
approach in the treatment of soft tissue injuries as
protection, rest, ice, compression, and elevation,
commonly shortened by the acronym ‘PRICE’.
• Campbell suggests that rest, ice, compression,
and elevation, along with the use of protection may be
required for symptomatic relief of gastrocnemius tears.
The components of the PRICE principle will be apply
during the first phase of therapy (week 1-2) to minimize
pain and discomfort.
• The use of modalities such as low level
laser therapy, therapeutic ultrasound, and electrical
stimulation are appropriate as part of the treatment
plan.
• At the onset of treatment, the patient will
advise to limit activities. The use of a compression

phase 1 of rehabilitation (week 1-2)

• the patient commenced active range of motion
exercises for the knee and ankle in the pain-free range.
Chiropractic treatments include gentle mobilization of
the knee and ankle joints. In addition, associated lumbopelvic dysfunction and pain, likely due to altered gait
mechanics.
•

Figure.1 location of the tennis leg
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Phase 2 of rehabilitation (week 3-4) :

• progression from active range of motion
exercises to isometric exercises and exercises against
resistance. There will be a specific focus on plantar flexor
strengthening exercises, in conjunction with general
strengthening exercises of the quadriceps, hamstrings,
and lateral and anterior compartment muscles. In
addition, the patient will encourage to begin stationary
biking to improve aerobic fitness. Furthermore, he
commenced various proprioception exercises such as
balancing with one leg on the floor and progressing to
balancing with both legs on a wobble board.
• Chiropractic treatments include mobilization of
the knee and ankle joints, soft tissue therapy of the calf
musculature, and treatment to the lumbo-pelvic region.
The treatment modality of choice for this particular
patient will be Low Level Laser Therapy (LLLT), with
parameters set for anti-inflammatory and bio stimulatory
effects.
•

Phase 3 of rehabilitation (week 5-6) :

• Return to pre-injury sport activities will be
initiate. The patient continue with range of motion
and strengthening exercises, and add calf raises and leg
presses in the program.
• The proprioception exercises progress to
rocking the board and performing one-leg balance
exercises. Chiropractic treatment of joint mobilization,
soft tissue techniques, lumbo pelvic treatments, and the
use of LLLT will continue.
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• Introduce the patient to sport-specific
movements, specifically eccentric movements of the
calf, quick pivots, jumping, and squatting. Patient will
achieve pain-free full range of motion in the affected
leg.
• At 9-month follow-up post injury, residual
impairment will not be present in the gastrocnemius
muscle function, however, palpation and inspection
revealed a slight defect of the medial wall of the
gastrocnemius tendon.
•
The strengthening and stretching exercise
routine will be continue to reduce the risk of re-injury

FINDINGS
Signs and Symptoms3,5

to formulate a correct diagnosis, despite performing an
accurate clinical examination.
Investigation5:
• The investigators suggest ultra sonography
and MRI can be use to correctly diagnose patients with
Tennis leg.
• Diagnostic ultrasound imagine can be
considered the modality of choice to confirm or exclude
gastrocnemius tear, to determine the extent of soft tissue
injury, and to evaluate possible hematomas. Diagnostic
ultrasound technique can differenciate partial tears from
complete tear of the muscle rupture, and detect the size
of the defect. When there is a question of possible deep
vein thrombosis, Doppler ultrasound investigation is
very useful for diagnostic clarification.(Figure.2)

1. Significant decrease in the level of the
function.
2. No active planter flexion of the foot.
3. Brushing in the calf area.
4. A negative Thompson test.
5. Significant swelling and tenderness.
6. A proximal displacement of the medial head
of the gastrocnemius muscle together with decreased
muscle tone.
7. Antalgic gait.
Clinical Diagnosis6:
•

Sudden onset of pain.

•

Diffuse swelling.

• Palpable defect (tenderness) in the medial belly
of the gasteocnemius just above the musculotendinous.

Figure.2 gastrocnemius muscle tear in ultrasound imagine

• Magnetic resonance imaging (MRI) is most
often used to delineate muscle injuries and allows
differentiation between gastrocnemius and other soft
tissue injuries, improving treatment management.
MRI imaging often reveals intramuscular or musculotendinous junction hyperintensity, indicative of edema
and hemorrhage and hematoma at the musculo-tendinous
junction is pathognomic.(Figure.3)

• There is usually muscle weakness with
planterflexion in the affected leg.
•

Sharp pain of the calf preventing wait-bearing.

Differential Diagnosis3:
• Tennis leg is often associated with other
pathologies such as thrombophlebitis, soleus tear,
Achilles tendon rupture, and posterior compartment
syndrome, making it more difficult for the practitioner

Figure.3 MRI of gasterocnemius muscle tear
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DISCUSSION
The tear of the gastrocnemius muscle is sometimes
termed “tennis leg”, due to its frequent occurrence in
younger athletes involved in the sport.1,2 This injury,
however, is not limited to the athlete, and is commonly
seen in middle-aged or older patients, usually over
the age of 40 participating in physically demanding
activities despite suboptimal physical presentation. A
tear to the gastrocnemius muscle is, more often than not,
implicated in lower leg trauma and is considered at high
risk of injury because of its position spanning across two
joints: the knee and ankle, and because of the high density
of type-two fast twitch muscle fibres. The gastrocnemius
muscle functions to plantar flex the foot at the ankle
joint and flex the leg at the knee joint in the non-weightbearing state. Although studies documenting the injury
rates of calf muscle tears are limited, a 5-year study of
European soccer players revealed that 12% of the muscle
injuries sustained were injuries to the gastrocnemius
muscle, and the gastrocnemius was categorized as one
of the top five muscles injured. The mechanism of a
gastrocnemius tear is related to the extension of the knee
with simultaneous forced dorsiflexion of the ankle. In an
effort to contract, the forces of the eccentric movement
on the already lengthened gastrocnemius muscle lead to
injury at the myotendinous junction. And the conclusion
is that the patient with tennis leg is treated over a 6
week period. Initially, rehabilitation is approached
using the PRICE principles for symptomatic relief,
followed by stretching, strengthening, proprioception,
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and conditioning exercises. At 9-month follow-up
post injury, there is no residual impairment in the
gastrocnemius muscle function and it is a very beneficial
for the rehabilitation for the tennis leg.
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ABSTRACT
Obesity is a developing problem in India, but it was not much concerned. Obesity may lead to various
complication included, diabetes mellitus, hypertension and coronary heart diseases. The aim of the study
is to compare the effect of abdominal training program with other general exercises on reduction of body
weight and decrease in systolic and diastolic blood pressure. The study is a quasi-experimental study with
three groups, 15 subjects in each group. Study was conducted for 6 weeks of duration and the outcome
measures were body weight and the blood pressure. The student t test was used for analysing the variables
after the treatment. The study result shows that there was significant differences exist between the three
groups and the group - A shows remarkable reduction in body weight and decrease of blood pressure.
Keywords: Abdominal muscle training, Blood pressure, Body weight, Obesity.

INTRODUCTION
Obesity is considered as one of the public health
problem often ignored. Obesity is considered as a serious
problem accepted by World Health Organisation1.
About 500 Million adults were affected by obesity in
developing countries2. Globally one in six adults is
obese and nearly 2.8 million individual die every year
due to overweight or obesity2.
Obese individual’s mortality and morbidity was
reduced when compared to non-obese individuals3. In
addition to this obese is strongly associated with other
metabolic disorders including diabetes, hypertension,
dyslipidaemia, cardiovascular disease and even some
forms of cancer. Researchers found that abdominal
obesity has relation with increased levels of visceral fat
are more highly associated with metabolic disease risk4,5.
Being obese is a major risk factor for the development of
elevated blood pressure and cardiovascular diseases6.
India is currently experiencing rapid epidemiological
transition and rate of obesity is rapidly increasing7
Industrialisation and urbanization contribute to
increased prevalence of obesity; various studies from
various parts of India have provided evidences that
there is a high prevalence of rising of obesity8,9. India
is one of the capital of diabetes and cardiovascular

diseases, its economy is better poised to withstand the
recessionary trends seen across the major nations of
the globe, making it less poor and more wealthy which
brings unwanted epidemic of obesity, diabetes and
cardiovascular diseases10.
Overweight and obesity primarily happen either due
to excess calorie intake or insufficient physical activity
or both. Furthermore, various genetic, behavioural, and
environmental factors play a role in its pathogenesis11.
Obesity increases the risk of development of
hypertension. It usually associated with increased blood
flow, vasodilatation, cardiac output and hypertension12.
It often associated with arterial hypertension which is
characterized by activation of the sympathetic nervous
system with the activation of rennin-angiotensin system
and there may be retention of sodium causes elevated
blood pressure13.
Hypertension is the main risk factor for
cardiovascular diseases, and many studies has shown
that adult with obesity are higher risk than non obese14.
Recent study showed that the prevalence of hypertension
is six fold higher in obese adolescents compared to
normal15.
Most recent evidences suggest that combination of
aerobic and resistance exercises may be more effective
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on improving anthropometric and cardiometabolic
profiles.16 Studies have also identified that combination
of exercises was most effective means of decreasing body
weight and waist circumference among overweight and
obese adults.17Although various evidences profound on
the management of abdominal obesity, still it is unclear
that aerobic exercises improves abdominal obesity.
Effect of physical training on blood pressure always
remains controversial.18 Some studies have observed
the reduction of systolic blood pressure19 whereas other
stated it is unchanged.18 Studies with physical activity
and blood pressure give some controversial results.18,20
This makes that selection of appropriate exercise
program is much essential for reduction of blood
pressure in relate to obesity.
Although conflicting evidences present on exercises
on hypertension, physical training is considered
an important component of obesity treatment in
adolescents21 Studies support that exercises helps in
reduction of arterial tension which results in reduction
of Blood pressure.22,23 Few meta-analyses showed that
the aerobic training is very effective in reducing blood
pressure in hypertensive patients.24
So it is clear that physical activity play a major role
in reducing obesity in addition to control blood pressure.
This study aim is to find out effect of abdominal training
program on body weight and blood pressure in obese
individuals.

MATERIALS & METHOD
This study is a quasi-experimental study, which
involves 45 participants. A survey was conducted on
the university campus on to find out the obese subjects.
This survey consists of basic questions like demographic
with height and weight measurements. 450 staffs and PG
students were surveyed for a week and 125 participants
were found obese. From these 125 participants, 60
were selected for the study based on their willingness
to participate in the study. A clear assessment was done
on every individual and finally 45 were included based
on inclusion criteria. All the participants were assigned
into three groups which includes 15 in each group. The
participants included in the study were obese individuals
with age group of 25 - 45 years with BMI more than
30, both genders were included in the study. A clear
explanation about the study was given prior to the
beginning of the study. Informed consent was obtained
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from every participant. The study was conducted for 6
weeks of duration. All the participants were met thrice
a week. Participant’s queries were answered when they
come for exercises.
Group A includes 15 subjects underwent selfdesigned abdominal toning program ABON which
includes head raises, leg raises, quadruped abdominal
crush, abdominal tucks, and breathing training, Group
B includes 15 subjects underwent general abdominal
exercises which includes abdominal drawing in
manoeuvre, plank, straight partial sit up, oblique partial
sit up and ab sculptor exercises.25 Group C includes 15
subjects who advice on doing aerobic exercises which
includes walking for 20 minutes. All the participants
were included 10 minutes of warm up exercises prior to
the main program, and 10 minutes of cool down exercises
to relax the muscles. The outcomes of this study include
body weight using weighing scale and blood pressure
using sphygmomanometer. The data were collected in
the beginning of the study (Pre-test), every week and
at end of the study (post-test), however for analysis
the pre-test and the post-test were selected. Students‘t’
test was used to analyze the values between the groups.
ANOVA is used to find out the significance between the
groups. This study was approved by institutional ethical
committee, Vel’s university.

RESULTS
Descriptive statistics was used to analyze the
demographic data and inferential statistics used to
analyse the difference between the experimental group
and control group. The analysis was done using SPSS
20.1. Demographic interpretations were detailed in table
1. The mean age of participants was 35.8 ± 3.61 with
standard deviation of 4.584.
Table 1: Basic information about the study
participants
Percentage
(%)

S.No

Characteristics

1

Age
25—30
31—35
36—40
41—45

16%
22%
33%
29%

Gender
Male
Female

69%
31%

2

S.D

3.61

3.6
3.75
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Majority of the participants were males with 69% and females with 31 %. The inferential statistics was used to
analyse the data. All the data were given in the table 2, 3 & 4 with the ANOVA values and the related and unrelated
t values were mentioned clearly with the p value greater than 0.001%.
Table 2- Details of Body weight
S.N

Group

Pre test

Post test

S.D

Paired ‘t’ test

1

Group A

93.3

81.7

2.47

20.6

2

Group B

93.4

85.2

3.12

11.6

3

Group C

93.1

82.9

2.49

3.2

ANOVA
F value
27.73 P<0.001

The table shows that there was significant difference exist between the three groups, it also shows that group A
has shown a significant improvement when compared to the other groups. However there were differences exist in
the individual group. The unpaired t values between group A and B was 3.55, group B & C was 3.62 and group A &
C was 8.11. It shows that group A has significant improvement in body weight.
Table 3 - Details of Systolic Blood Pressure
S.N

Group

Pre test

Post test

S.D

Paired ‘t’ test

1

Group A

144

119

2.74

22.5

2

Group B

144

134

7.36

7.41

3

Group C

145

142

4.56

9.39

ANOVA
F value

70.59 P<0.001

The table shows that there was significant difference exist between the three groups, it also shows that group A
has shown a significant improvement when compared to the other groups. However there were differences exist in
the individual group. The unpaired t values between group A and B was 7.04, group B & C was 3.67 and group A &
C was 16.4. It shows that group A has significant decrease in systolic blood pressure.
Table -4 Details of Diastolic Blood Pressure
S.N

Group

Pre test

Post test

S.D

Paired ‘t’ test

1

Group A

91.1

80.3

2.74

13.7

2

Group B

90.8

84.3

7.36

6.87

3

Group C

91

87.3

4.56

10.6

ANOVA
F value
20.35 P<0.001

The table shows that there was significant difference
exist between the three groups, it also shows that group
A has shown a significant improvement when compared
to the other groups. However there were differences
exist in the individual group. The unpaired t values
between group A and B was 3.76, group B & C was 3.20
and group A & C was 9.39. It shows that group A has
significant decrease in diastolic blood pressure.

and abdominal obesity in obese individual. Abdominal
obesity is one of the major risk factor for the coronary
artery disease. There was a strong association between
the obesity and the coronary artery disease, studies has
identified that there was a subclinical atherosclerotic
risk with endothelial dysfunction, aortic stiffness and
carotid atheroscleorsis. These changes in the arteries
may profound to cause coronary artery diseases.26

DISCUSSION

Physical training seems to have much effect on
reduction of body mass, studies have shown that there
is a reduction of blood pressure with physical training
and regular exercises. Exercises help in decrease of

The purpose of the study is to find out the effect
of abdominal toning programme on blood pressure
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blood pressure by reduction of mechanical compression
of the fat mass on the blood vessels with the metabolic
reduction of leptin levels 27and increased insulin28
resistance with decrease in pro inflammatory agents29
and decrease in sympathetic nerve activity30. These
study results emphasize that there is an importance of
reduction of body mass in decrease of blood pressure,
so it is much important to reduce the body mass in obese
individuals.31
Physical activity encourages the weight loss with
additional benefits in improving the cardiac fitness.32
Studies have shown that low intensity exercises the blood
glucose works predominantly, whereas in high intensity
exercises the muscle glycogen play a greater role for
energy metabolism. This aid in reduction of the muscle
mass indirectly results in reduction of the body weight.33
Slentz et al 2011 observed that both moderate and
vigorous exercise training improved pancreatic beta-cell
function in sedentary and overweight individuals.34 This
study found that all three group shows improvement in
weight reduction as well as reduction of blood pressure.
Sample size is a big concern in this study. There were
no dietary specifications for the participants, individual
activity of daily living was not controlled and the study
involves participants blinding only.

CONCLUSION
Abdominal muscle training has significant effect in
reducing either or both body weight and blood pressure.
The ABON exercises has more profound effect on
both, body weight and blood pressure and needs further
research to be used as a prescription in reduction of
obesity and hypertension.
Conflict of Interest: No Conflict of Interest in the
Study.
Source of Funding: Nil
Ethical Clearence: Acquired, IEC, Vels Uniersity.
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ABSTRACT
Background: Subject with forward head posture were taken to see the effect of forward head posture on
respiratory parameters, showing the FHP has an influence on the respiration.
Aim and Objective: To find the impact of forward head posture on respiration.
Subjects: A sample of 90 subjects were taken and divided into 3 groups according to the plumb line
method. Group 1 comprising 30 individuals with FHP between 1 to 2.5 cm (mild), Group 2 comprising of
30 individuals with FHP between 2.5 to 5 cm (moderate), Group 3 with 30 individuals with FHP more than
5 cm were taken.
Study Design- Cross-sectional study
Method- Subjects in all 3 groups gave their consent and underwent general assessment. The subject’s
respiratory rate, SPO2 chest expansion and the Spirometric parameters were noted.
Results: After statistically analysing the data collected, we found that there was a significant impact of
forward head posture on respiration
Conclusion: The study can thus be concluded that there is a significant impact of forward head posture on
respiration.
Keywords: Forward head posture, Respiration.

INTRODUCTION
Posture may be defined as “the attitude of the
body” (Simon et al 1999). Ideal posture is when the
body parts, muscles and bones are aligned and work
together in harmony, protecting the body from injury or
progressive deformity, regardless of the attitude (Simon
et al 1999).1
Faulty posture of the shoulders, neck, and,
particularly, the head may contribute to the onset and
perpetuation of cervical pain dysfunction syndrome.
These situations may contribute to an exaggerated
forward head posture and put stress on specific regions
of the musculoskeletal system by increasing flexion
of the lower cervical spine and extension of the upper
cervical spine.2

Campbell (1955) stated that the scalene and
sternomastoid muscle appear to be the most important
accessory muscles of inspiration.3 Their origin and
insertion suggest that these muscles act to raise the chest
cage during inspiration.4
Dyspnoea the distressful sensation of uncomfortable
breathing, increases with an increase in inspiratory
muscle resistance and with a reduction in maximal
force produced by inspirational muscles.5,6 Very few
studies have been conducted to find any change in
respiration due to forward head posture. Therefore there
may be a possibility that forward head posture can lead
to dyspnoea or any other respiratory distress, which
thereby help in addition of respiratory training in the
rehabilitation protocol of forward head posture so that
not only FHP is treated but also dyspnea.
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Aim & Objective

Group1- individuals with slight FHP.
Group 2- individuals with moderate FHP.

To find the impact of forward head posture on
respiration.

Group 3- individuals with severe FHP
OUTCOME MEASURES-

METHODOLOGY

Chest Expansion

INCLUSION CRITERIA7, 8

Respiratory Rate

• Young adults with age of 18-25 years.

FEV1

• BMI (18-24.9 kg/m2)

FVC

• Forward head posture subject having as per the
plumb line method.

FEV1/FVC
PROCEDURE 15, 16

EXCLUSION CRITERIA9, 10, 11, 12&13
• Any kind of defect in vision even after correction.
• Any diagnosed case of musculoskeletal, systemic,
neurological, psychiatric disorders and upper limb
congenital deformities.
• Recurrent middle ear infections over the previous
five years.
• Smokers
• Sleep apnoea disorders.

The subject was seated on the adjustable table with
the feet place on the floor with hip and knee to 900 flexion
and arms resting comfortably on the thighs, subject was
asked to sit in the relaxed position as he/ she usually
faces forwards throughout the testing procedure. Then
by using a pair of Vernier callipers the displacement of
the horizontal axis between the centre of the ear and the
shoulder is measured.
Chest Expansion 17, 18, 19

Method of selecting & assigning groups 14
Assessment of the individuals were performed and
individuals who fulfilled the inclusion criteria were
selected from the population and then categorized
according to the extent of forward head posture. After
explaining the procedure and clearing all doubts
regarding the study, a written consent was taken and
divided into three groups as per designated group.
Variables

Mean (1grp)

Mean (2grp)

R.R
CE Axil
CE Nipl
CE Flt
FVC
FEV1
PEF

76.33
2.79
2.71
2.77
2.87
2.73
5.122

78.17
2.35
2.3
2.61
2.60
2.36
4.75

The subject’s chest expansion was taken in standing
position with the feet 5cm. apart and arms elevated. The
upper limbs at the sides with the shoulder abducted the
elbow in semi flexion, the wrist extended, the thumb
abducted with the web between the thumb and the first
fingers placed on the level of the iliac crest.

Mean
(3grp)
80.5
1.96
2.07
2.04
2.25
2.07
4.4

The chest expansion was taken as thoracic
circumference at the end of forced inspiration minus
thoracic circumference at the end of forced expiration.
Three readings from upper and lower thoracic expansion
were measured at an interval of 5 minutes with the
inelastic tape around the body. The averages of the
two readings were recorded. For the upper thoracic
excursion, the tape measure was placed at the level

SD (1grp)

SD (2grp)

SD (3grp)

4.3
0.37
0.22
0.08
0.99
0.84
2.12

4.5
0.35
0.4
0.50
0.4
0.30
1.32

4.24
0.5
0.45
0.40
0.31
0.32
0.67

of the fifth thoracic spinous process and the third
intercostal space at the midclavicular line and for the
lower thoracic excursion, the tape measure was placed
at the level of the 10th thoracic spinous process and the
tip of the xiphoid process.
Chest expansion measured conventionally with the
measuring tape and will be regulated abnormal if the
value exceeds 2.5cm or less.
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Spirometric MeasurementThe patient will be seated comfortably and is asked to blow maximum amount of air in the mouth piece of
spirometer. The readings are then noted by the Spirobank G.

RESULTS
Variables

r value (1 grp)

p- value

r value (2 grp)

p- value

r value
(3 grp)

p- value

R.R

+0.63

0.0002*

+0.63

0.0002*

+0.50

0.004*

CE Axil

-0.55

0.001*

-0.58

0.0007*

-0.60

0.0004*

CE Nipl

-0.262

0.1619**

-0.003

-0.003**

-0.32

0.084**

CE Flt

-0.50

0.0049*

-0.81

0.00001*

-0.56

0.0013*

FVC

-0.38

0.038*

-0.46

0.0105*

-0.62

0.0002*

FEV1

-0.371

0.04*

-0.13

-0.13**

-0.124

0.513**

PEF

-0.17

0.369*

-0.51

0.004*

-0.56

0.0013*

Total samples of 150 subjects were taken out of
which 120 were found out which had forward head
posture while the 30 subjects didn’t had a FHP. 20
of them had high B.M.I while 10 didn’t agree for the
procedure, only 90 had fulfilled the inclusion criteria
from which 3 groups were made according to the
severity of the FHP. All the three groups had 30 subjects
from which the ratio is 2:1.And the total percentage of
male in 3 groups are 30% while female is 60%
The groups were divided according to the
displacement of the head that is Mild, Moderate and
Severe.
The age of all the subjects ranged from 18 to 25
years. Further, the BMI of all subjects ranged within
18.73-24.97 kg/ m2 respectively while the mean and the
standard deviation 21.178 ± 1.75.

Graph 1: Represents the correlation between FHP and R.R

The outcome measure, we considered were
Respiratory rate, chest expansion at all the three levels,
FEV1, PEF. The mean and standard deviations of all are
represented in table 1. While the r value and p value of
all these have been described in table 2.
Table 1: represents the means and standard deviation
of all the measures
Table 2: r values of the 3 groups
*=p value is significant at < 0.05 level.
**= p value is Non Significant at <0.05 level

GRAPH 2: Represents negative moderately high degree of
correlation between the groups and chest expansion axillary
level.
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DISCUSSION
As per the present study, it is seen that there is a
relation between the FHP and respiration because there
is negative correlation between the chest expansion at
various levels and the FHP therefore increase in the FHP
cause decrease in chest expansion.
Also from the present study, it can be suggested that
there is decrease in the chest expansion at the level of
axilla (graph 1) more than the other two levels (the nipple
level and the floating rib) which may be due to scalene
and levator scapulae tightness. An increased angular
excursion at the upper and lower aspects of the cervical
spine is linked to weakness of the deep cervical flexors
and dominance or tightness of the sternocleidomastoid,
sub occipital, and scalene muscles.20 It is classic sign
of upper cross syndrome. As there is tightness of the
deep neck muscles which causes pectoralis major and
minor tightness. The pectoralis and scalene commonly
facilitate elevation of the rib cage. Thereby tightness
leads to decrease in chest expansion which can affect
the vital capacity.21 A study conducted concluded that
the pectoralis major and minor can affect the chest
expansion and the vital capacity.
As per the study done by John Butler it can be
concluded that the decrease in vital capacity due to
decrease in the chest expansion leads to slightly uneven
distribution of inspired gas while the airway resistance
is not increased.22,23 The slight unevenness of alveolar
ventilation has an evidence of none or poorly ventilatory
lung units. Systemic arterial tension is felt during oxygen
breathing which leads to a slight increase of peripheral
venous pressure which can at last affect a person’s
respiration.24,25 The tightness of the scalene increases
with increase in forward head posture. The forward
directed position leads to more work of the scalene in
maintaining this posture and its role in breathing pattern
decreases. The shallow breathing may cause gasping of
air resulting into increase in the respiratory rate.
According to Haldane et al condition such as
bronchitis, asthma, or emphysema, in which the even
distribution of air in the lungs is hindered by local
narrowing of bronchi or local impairment of the lung
elasticity, imperfect oxygenation of the mixed arterial
blood must tend to be produced from the shallow
breathing. When the restricted breathing is prolonged,
the alveolar C02 gradually falls. Also if the total

ventilation per minute is measured it is found that it is
increased by the shallow breathing. This is an obvious
consequence of both the relative increase of the dead
space and the lowered threshold for CO2.26
As per the present study there is very low
correlation between FVC, FE|V1, and PEF and forward
head posture. This may be because FEV1 and PEF are
the expiratory measures while the muscles involved
in the forward head posture are inspiratory muscles.
Therefore decrease in the inspiration causes progression
of the forward head posture leading to other structural
abnormalities that is thoracic kyphosis, rounded
shoulders which further restricts the chest expansion
resulting in the decrease in the excursion of diaphragm
causing decrease in inspiration and therefore may lead to
decrease in expiration.
Patricia Griegel Morris et al the subjects with
kyphosis and rounded shoulders had an increased
incidence of inter scapular pain, and those with forwardhead posture had an increased incidence of cervical,
interscapular pain and headache. The Pain in the cervical
region also contribute to a rapid respiratory rate like in
fracture rib or forward head posture producing pain on
inspiration and therefore leads to a low- volume, rapid
rate pattern. 27,28
As it is seen every inch of the FHP can increase
weight of the head on the spine by an additional 10
pounds. Head in the forward posture can add up to 30
pounds of abnormal leverage on the cervical spine. This
can pull the entire spine alignment which may result in
the loss of 30 % of the vital capacity. 29,14
These breath related effects can be primarily due to
loss of the cervical lordosis which blocks the action of
the hyoid muscles, especially the inferior hyoid which is
responsible for respiration. 25
So, a general protocol for treating the forward
head posture should also include re –education of the
respiratory pattern and strengthening of accessory
respiratory muscles which will help proper breathing,
thereby decreasing the re- occurrence of the FHP.
CLINICAL RELEVANCE
The study shows a relevance in the clinical practice
since the study depicts the correlation of the forward
head posture on chest expansion which will lead to an
effect on the respiration. While the Forward head posture
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treatment include posture correction and re- education of
the postural muscles. The study explains why there is a
need of breathing exercise in the rehabilitation protocol
of FHP is required.
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Anatomical Drawing of Lower Limb Musculature Involved in
the Eccentric Stances of Bharatanatyam: A Theoretical Aid
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ABSTRACT
Bharatanatyam is a culturally rich Indian classical dance form that involves rhythmic and repetitive dance
movements requiring speed and precision. Though lower extremity electrodiagnostic studies have been
reported largely across studies involving ballet, there exists lack of knowledge about movement anatomy in
Bharatanatyam dancers. As in other dance forms, lower extremity are the essential pillar in Bharatanatyam,
hence this paper presents anatomical drawing of lower limb musculature involved in the three basic
stances of Bharatanatyam, namely Samapadam (Standing), Aramandi (half-seated) and Mandi (seated),
and communicate the various muscle action involved in these stances, based on personal experience and
published literature in ballet, thereby creating a dynamic map forming theoretical basis that would aid in
easy and better understanding of lower limb movement anatomy amidst Bharatanatyam dancers and those
involved in their medical care.
Keywords: Bharatanayam, Posture, Stance, Anatomy, Lower Limb, Muscle, Eccentric

BACKGROUND
Bharatanatyam (BN) is a culturally rich classical
Indian dance form that has been in existence since
time immemorial. It’s a female dominant dance
form that consists of dancing movements (adavus) in
combination with facial expressions (bhava) and hand
gestures (hastas) conveying and expressing emotion
(rasa)1. The dance form involves movements requiring
speed, strength, endurance and flexibility coupled with
precision.

Samapadam (Standing Upright), Aramandi (Half
seated with feet turned out), and Mandi (Full seated with
feet turned out and heel raised) (Figure 1) are the three
basic stances of BN, with Aramandi being the most basic
stance from which the various adavus (meaning basic
steps) like Tatta adavu, Nattta adavu, and others are
performed. Coordinated muscle activity occurs within
lower limb musculature during the three basic stances in
BN recruiting various large and fine muscles.

In accordance to the various epidemiological studies
done across the world2-4, lower extremity injuries have
been reported to be the most common injuries in the only
study exploring injuries in BN dancers5, with knee being
the most commonly injured part. The study attributed
the injuries to be due to the basic stance (Aramandi) and
the dance movements associated with it, along with long
hours of practice and lack of warm up/cool down5.
Corresponding author:
Dr. Akilesh Anand Prakash
Primary Care Sports Physician,
ACSMC, 5A, Sir C V Raman Road, R.S.Puram,
Coimbatore – 641002, India.
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Figure 1: Basic Bharatanatyam Stances

Like in ballet, turnout is a key position in BN.
Though training has been shown to have limited effect
in enhancing turnouts in ballet6,7, dancers tend to use
faulty biomechanics to attain maximum turnout thereby
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generating faulty muscular mechanics loading joints
(anterior pelvic tilt, foot rolling in), predisposing them
to injuries. In studies exploring injuries in dance forms,
there seems to be an existence of vicious cycle with
injuries due to faulty biomechanics and over training,
leading to compensatory mechanisms, and further faulty
biomechanics and postural imbalance predisposing to
further injury8-11.
Owing to the lack of research in BN, the purpose of
the paper is to present the basics and provide a theoretical
and diagrammatic representation of lower limb muscular
anatomy involved in the three basic BN stances, as study
by Bell and Evans (2014) have suggested a strong role
of art based medical teaching to improve observational
skills12. Further survey report by Lai and Colleagues
(2008) reported that dancers would benefit from an
understanding of human anatomy13.

LOWER LIMB MUSCULAR ANATOMY OF
BASIC BN STANCES:
Samapadam (Figure 1 & 2; Table 1):
In samapadam posture, the dancer stands erect with
feet facing forward, and hands on hip. The hip and knee
joints are extended with ankle dorsiflexed, as governed
by the line of gravity passing posterior to hip and
anterior to the knee and ankle joint14,15. Though there is
no movement involved, very minimal muscular activity
is necessary to maintain the posture which is fulfilled
in the form of stability being provided by the elasticity
and passive stretch of muscles, ligaments and fascia15.
Hip and knee ligaments, hamstrings, tensor facia lata,
iliotibial tract, tibialis anterior, gastrocnemius and soleus
act as lower limb stabilisers along with paraspinalis
(vertebral) muscle providing stability and preventing
sway14.

Table 1: Joint Movements across basic BN postures
Joint

Sampadam

Aramandi*

Mandi*

Hip

Extended

Flexed (30-450), Externally
Rotated & Abducted

Flexed (1000 and above), Externally
Rotated & Abducted

Knee

Extended

Flexed (30-450)

Flexed (1200 and above)

Ankle

Dorsiflexed (50)

Dorsiflexed (50)

Dorsiflexed (100)

Foot

Facing Straight & Flat
on Floor

Flat on floor
Heels together, turned out

Heels raised
Metatarsophalangeal flexion and
Interphalangeal extension

Normal Terminology

Standing

Half Seated

Fully Seated

The degree of hip, knee and ankle range of movement is more in Mandi compared to Aramandi with hip right on top of the heels
in Mandi, and are shown to be dancer specific.
*
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Aramandi and Mandi (Figure 1, 3 & 4; Table 1 & 2):
In Aramandi and Mandi posture, the hips are flexed, externally rotated and abducted, knees flexed and ankle
dorsiflexed to varied degree, and specific to individual dancer, with hands on hip. The foot is turned out and flat on
floor in Aramandi, while the foot is turned out, with heel’s raised and toes extended in Mandi posture.

Table 2: Major eccentric lower limb muscle contractions involved in Mandi posture
Joint

Eccentric Contractions in Mandi Posture

Hip

Gluteals (Gluteus maximus, Gluteus medius, Gluteus minimus), Hamstring (Biceps
femoris, Semimembranosus, Semitendinosus), Adductors (Adductor longus, Adductor
magnus, Adductor brevis)

Knee

Quadriceps (Rectus femoris, Vastus medialis, Vastus intermedialis, Vastus lateralis)

Ankle

Gastrocnemius, Soleus, Tibialis posterior

Foot

Foot intrinsics (Flexor hallucis longus, Flexor hallucis brevius, Flexor digitorum
longus, Flexor digitorum brevis, Abductor hallucis, Abductor digitii minimi,
Quadratus plantae/flexor accessorius), Tibialis posterior
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Active hip and knee flexion with passive ankle
dorsiflexion occurs while getting in to seated (Aramandi
or Mandi) postures from erect posture (samapadam).
Eccentrically contracting gluteus maximus and
hamstring at the hip, eccentrically contracting quadriceps
at knee and eccentrically contracting tibialis posterior,
gastrocnemius and soleus are majorly responsible for the
movement controlling the downward movement against
the gravitational pull. The movement at hip and knee is
largely because of the gravity coupled with the eccentric
quadriceps contraction, with little assist from hamstrings
that acts majorly as stabilisers controlling and stabilising
knee flexion16. Holding the seated position (Aramandi
or Mandi) changes the contraction from eccentric
to isometric thereby stabilising and maintaining the
posture.
In both Aramandi and Mandi posture the hip is
turned out (externally rotated) and abducted due to
eccentrically contracting obturators, gamelli, quadratus
femoris, gluteus medius, gluteus minimus and adductors.
The adductor play a major role in maintaining the turn
out position.
In Aramandi the heel is flat and with the foot
turned out either forming a straight line (parshwa) or
a v-shape (tayasra), while in Mandi the heel is raised
with toes extended (dorsiflexed) bearing the entire body
weight. All the foot intrinsic muscles play a vital role
in maintaining the foot arch stability while bearing the
entire body weight in all the three postures.
Further the thigh muscles (quadriceps, hamstrings,
adductors) also doubles up along with back muscles
(spinal extensors, paraspinalis) and abdominal muscles
(rectus abdominus, transversus abdominus) as stabilisers
to hold spine, pelvis and lower limb in anatomically and
functionally stable position. Sartorius, pectineus, and
popliteus (aiding in knee rotation) act as secondary
muscles aiding in the Mandi posture.

CLINICAL SIGNIFICANCE
Though there is clear lack of studies involving
Bharatanatyam dancer and the dancing movements
involved, the Aramandi and Mandi posture involves
joint range of movements which are known to place
excessive load on joints placing great stress on muscles
thereby demanding greater flexibility and strength to
avoid injury9-11,15,17,18. This may possibly explain the
increased knee injury rate observed in BN dancers by

Paul and Kapoor (1998)5.
Also recent studies have reported movements
similar to BN in ballet (demi-plie and grand-plie)
to have possible role in injury rehabilitation as they
activate muscles effectively in comparison to therapeutic
exercises like squat and heel rise19. Further studies have
also suggested possible role of Ballet plie movements
in stimulating bone growth, which may be beneficial
in osteoporotic management18. But if the BN poses
would involve similar joint forces and rehabilitative
implications, needs to be studied utilising imaging or
electrodiagnostic modalities.

KEY KNOWLEDGE
Anatomy forms the very basis of both fitness training
and medicine, aiding in focussed training programs,
clinical examination, diagnostic aids, injury prevention,
and management. Hence this paper presents anatomical
map of the stances involved in Bharatanatyam, thereby
providing a theoretical framework for easy understanding
and further study.
Definitions:
• Concentric means contraction while the muscle
shortens.
• Eccentric means contraction while the muscle
lengthens.
• Isometric means muscle contraction with no
change in muscle length or joint position (no movement
at all).
• Hip Lateral Rotators are made by group of six
muscles namely piriformis, two obturators, two gamelli,
and quadratus femoris.
Conflict of Interest: The author reports no conflict
of interest
Source of Funding: This research did not receive
any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.
Ethical Clearance: Not required with the study
being a theoretical review with pictorial representation.
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ABSTRACT
Purpose of Study: Low back pain can be caused by a variety of problems. It is common in all age group,
it may be due to posture abnormality, muscular imbalance or trauma. In this maximum disability was been
measured by RMDQ in low back pain subjects.
Methodology: 200 subjects were selected from various places having back pain either acute or chronic or
due to any reason. RMDQ was chosen to measured maximum disability in the subjects.
Result: 24 point scale (RMDQ) shows maximum disability in the 200 subjects.
Conclusion: Result indicate that maximum disability was found in Q 3.
Keywords: RMDQ, Muscular pain.

INTRODUCTION
Low back pain or ‘lumbago’ is a common disorder
involving the muscles and bones of the back(1). Over 80%
of the population will suffer from lower back pain during their
lives. Most cases of lower back pain can be linked to a general
cause—such as muscle strain, 1injury, or overuse—or can be
attributed to a specific condition of the spine.(2).
Back pain is common with about nine out of ten
adults experiencing it at some point in their life. However,
it is rare for it to be permanently disabling, and in most
cases of herniated disks and stenosis, rest, injections or
surgery have similar general pain resolution outcomes on
average after one year(3). In the United States, acute low
back pain is the fifth most common reason for physician
visits and causes 40% of missed days off work(4)(5).
Back pain may be classified by various methods
to aid its diagnosis and management. The duration of
back pain is considered in three categories, following
the expected pattern of healing of connective tissue.
Acute pain lasts up to 12 weeks, sub-acutepain refers to
the second half of the acute period (6 to 12 weeks), and
chronic pain is pain which persists beyond 12 week(6)(7).
The most common cause of neurologic impairment
including weakness or numbness results from a herniated
disc.Back pain does not usually require immediate

medical intervention. The vast majority of episodes of
back pain are self-limiting and non-progressive. Most
back pain syndromes are due to inflammation, especially
in the acute phase, which typically lasts from two weeks
to three months.(8)
LBP is the most expensive, benign condition in
industrialized countries.Experts have estimated that
approximately 80% of Americans will experience LBP
during their lifetimes. The annual prevalence of LBP
is 15-45% with a point prevalence of approximately
30%.Sixty percent of those who suffer from acute LBP
recover in 6 weeks and up to 80-90% recovers within 12
weeks; however, the recovery of the remaining patients
with LBP is less certain.(9)(10)
An estimated 4.1 million Americans had symptoms
of an intervertebral disk disorder between 1985 and
1988, with an annual prevalence of about 2% in men
and 1.5% in women. A study of 295 Finnish concrete
workers aged 15-64 years revealed that 42% of men,
and as many as 60% of the men aged 45 years or
older, reported having sciatica. When interviewed
approximately 5 years later, the lifetime prevalence had
increased from 42% to 59%.(11)
Most commonly, diagnoses of acute painful spinal
conditions are nonspecific, such as neck or back strain,
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although injuries may affect any of several painsensitive structures, which include the disk, facet joints,
spinal musculature, and ligamentous support. The origin
of chronic back pain is often assumed to be degenerative
conditions of the spine; however, controlled studies
have indicated that any correlation between clinical
symptoms and radiological signs of degeneration is
minimal or non-existent(12).
Mechanical lumbar syndromes are typically
aggravated by static loading of the spine (eg, prolonged
sitting or standing), by long lever activities (eg,
vacuuming or working with the arms elevated and away
from the body), or by levered postures (eg, bending
forward).Pain is reduced when the spine is balanced
by multidirectional forces (eg, walking or constantly
changing positions) or when the spine is unloaded (eg,
reclining)(13)(14).
The RDQ is a health status measure designed to be
completed by patients to assess physical disability due
to low back pain. It was designed for use in research
but has also been found useful for monitoring patients
in clinical practice. Twenty-four items were selected
from SIP by the original authors because they related
specifically to physical functions that were likely to be
affected by low back pain.
A number of researchers have been proposed
modifications to the RDQ. The simplest modification
to the wordings of the questionnaire has been to change
the terminal phrase of each statement from “because
of my back pain” to “because of my back pain or leg
problem”.
The RDQ is short, simple to complete, and readily
understood by patient.The Roland-Morris Disability
Questionnaire (RMDQ) is a measure of disability
where greater levels of disability are reflected by higher
numbers on 24-point scale.The original version of the
RMDQ was published in 1983.
The RMDQ is a self-administered outcome measure.
Patients are asked to read the list of 24sentences and
placing a tick against appropriate questions based on
how they feel each sentence describes them today. The
RMDQ is scored by adding up the numbers of items the
patient has ticked. Scores can vary between 0-24.Greater
levels of disability are reflected by higher scores.
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AIM AND OBJECTIVES
To measure the maximum disability seen in
performing individual task in low back pain patients
using Roland Morris questionnaire
NULL HYPOTHESIS(H0):- There will be no
significant disability seen in individual tasks in low back
pain patients.
ALTERNATE HYPOTHESIS(H1):- There will be a
significant disability seen in individual tasks in low back
pain patients.

MATERIAL AND METHOD
STUDY DESIGN
Survey design
SOURCE OF DATA
The subjects were recruited from the CAEHS OPD,
Military hospital, LLRM Medical College.
SAMPLE DESIGN
Convenient sampling
CRITERIA FOR SAMPLING
INCLUSION CRITERIA
All age group
Both Males and Females
EXCLUSION CRITERIA
Subject unwilling to be a part of the study
Pregnant patient
SCI
Obese
TOOLS FOR DATA COLLECTION
1. Questionnaire
2. Pen
PROCEDURE
The research work has been approved by the
research committee of the College of Applied Education
Health Sciences.
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The subjects were taken various places from CAEHS
OPD, Military Hospital, LLRM Medical College. Total
200 subjects were included in the study

that is clinically relevant, incorporates the measurement
error of the RMDQ, and allow subjects with different
grades of severity to improve.

The informed consent was filled up by the subjects.
Then the Roland Morris Disability Questionnaire
(RMDQ) was used by asking 24 questions to the subjects
regarding their back pain, and placing a tick against the
appropriate questions.

L. Nusbaum, J. Natour, et al concluded that the
original version of the RM questionnaire proved to be
reliable and valid in studies involving patients in lumbago.

Leaving the box blank, if the question does not
describe their back pain or the individual performing
the task
Table1: Shows maximum disability in Q 3
Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22
Q23
Q24

SAY YES
77
62
143
58
101
79
73
60
88
125
100
89
122
79
44
59
85
119
66
71
82
91
115
69

SAY NO
123
38
57
142
99
121
127
140
112
75
100
111
78
121
126
141
115
81
134
129
118
109
85
134

DISCUSSION AND CONCLUSION
The present study was done to see the maximum
disability in performing particular task measured with
the help of Roland-Morris Questionnaire in low back
pain patients.
The Questionnaire comprised of 24 items, each
question amplifying one or other task in daily activities.
A total of 200 subjects participated in the study and
they according to their disability mark the items.
In favour we have, Kelvin Jordan, et al concluded
that a minimal clinically important difference is derived

In contrast we have,Jill M Binkley 1996, et al concluded
that the magnitude of CSEMs is sufficiently small to
detect change in patients with initial scores in the central
portion of the scale(4-20 RMQ points); however, the
magnitude is too large to detect improvement in patients
scores of less than 4 and deterioration in patients who
have scores greater than 20.
Megan Davidson,et al Jan (2002), et al concluded
thatour data indicate that the Oswestry Disability
Questionnaire.The SF-36 Physical Functioning scale,
and the Quebec Back Pain Disability Scale have
sufficient reliability and scale width to be applied in an
ambulatory clinical population with low back problems.
The Waddell Disability Index has insufficient scale
width for clinical utility. The Roland-Morris Disability
Questionnaire and the SF-36 Role Limitations–Physical
and Bodily Pain scales did not have sufficient reliability
to be recommended as clinical outcome measures for
individual patients.
The data collected shows that patients feel more
disability in performing the question no.3 i.e
I walk more slowly than usual because of my back
pain. Whereas the least disability feels within 15th item
i.e my appetite is not very good because of my back.
That means they are most comfortable in performing
this task.
Conflict of Interest:Nil
Source of Funding: Self
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ABSTRACT
Objectives: To investigate the efficacy of end range mobilization in non diabetic frozen shoulder.
Study design: Comparative case control study
Setting and participants: Sixty individuals with a diagnosis of frozen shoulder were selected directly from
Physiotherapy outpatient door of Mahatma Gandhi Hospital, Jaipur. These individuals were randomly
assigned into two groups: Group A [Experimental (n = 30) and Group B Control (n = 30)]. Group- A
received hydrocollator pack, I.F.T and end range mobilization i.e. Maitland 4th grade mobilization by a
physiotherapist. Group-B received hydrocollator pack, I.F.T and shoulder girdle exercises which include
Codman’s Pendulum exercises, shoulder wheel, pulley exercise and finger ladder. Both the groups were
given exercises supervised by physiotherapist on regular basis for 2 weeks. Data for measurements of pain
on VAS scale & shoulder AROM was collected on day 1 (pre test), end of 1st week, and end of 2nd week.
Results: The mean change in VAS score in both groups was highly significant at the end of one week as
well as second week. The P value of the comparison of mean scores between the two groups was also highly
significant in both the time frames.
Conclusion: All individuals improved significantly at the end of two weeks, emphasizing that institution
based end range mobilization technique is effective in improvement of ROM and pain in non diabetic frozen
shoulder.
Keywords: end range mobilization, non diabetic frozen shoulder, visual analogue scale (VAS), active ROM,
goniometer.

INTRODUCTION
Frozen shoulder, or adhesive capsulitis, was
defined by Reeves, as a condition of uncertain etiology
characterized by “the spontaneous onset of pain with
significant restriction of both active and passive range of
movement of the shoulder”1. Frozen shoulder can be a
primary or idiopathic problem or it may secondarily be
associated with another systemic illness. Both primary
Corresponding author:
Madhusudan Tiwari
Associate Professor & Dean, Faculty of Physiotherapy,
Mahatma Gandhi University of Medical Sciences &
Technology, Jaipur (Rajasthan). Email- madhusudan19
77@gmail.com, Mobile No. – 8290964159

and secondary frozen shoulders have similar clinical
presentations but distinct precipitating factors2.
The incidence of frozen shoulder in general
population is approximately 3-5 %. Several factors like
female gender, presence of diabetes mellitus (5 times
more) , cervical disc disease, prolonged immobilization,
hyperthyroidism, stroke, myocardial infarction, auto
immune disease and trauma are thought to be associated
with increased incidence of adhesive capsulitis. Most
common age of occurrence is 40 to 70 years1, 3, 4. Though
pathogenesis of adhesive capsulitis is unclear but several
authors have demonstrated the presence of synovial
inflammation with subsequent reactive capsular fibrosis.
Role of cytokines and metalloproteinases has also been
implicated in this process.
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Diagnosis is made clinically on the basis of pain &
limitation of both active & passive range of motion1, 6, 7.
Levine and colleagues showed a success rate of 90% with
conservative treatment over a period of four months8.

of each intervention session, hot pack was applied for
15 mins., then shoulder girdle exercises were performed
by the patient, ten repetitions, followed by IFT in
quadripolor vector mode for 20 minutes.

Dogru and Rizk et al suggested that use of various
electrotherapy modalities is not beneficial in treatment
of patients with adhesive capsulitis9, 10. Interestingly,
transcutaneous electrical nerve stimulation (TENS)
has been shown to significantly increase the range
of motion more than heat, along with exercise and
manipulation9, 10, 11. Jewell and colleagues suggested that
joint mobilization and exercise were the most effective
interventions for treatment of adhesive capsulitis12.

Both groups were given exercises supervised by a
Physiotherapist on regular basis for two weeks.

Based on these studies, we conducted the present
intervention to demonstrate the effectiveness of
supervised end range mobilization exercises on
improvement of range of motion and pain in Adhesive
capsulitis and its comparison with home exercise therapy
administered to the other group.

MATERIAL & METHOD
Evaluation of the study subjects: All patients
who were diagnosed with Adhesive capsulitis were
referred to Department of Physiotherapy of Mahatma
Gandhi Hospital Jaipur, underwent a detailed clinical
examination regarding the range of motion of shoulder
and severity of pain on Visual Analog Scale (VAS).
These patients were assigned two groups, A and B,
based on computer generated random numbers.
Intervention: Group A (Experimental Group)
received hydrocollator pack, I.F.T and end range
mobilization exercises. At the beginning of each
intervention session, hot pack was applied for 15 min.
The patient’s ROM in all directions was checked before
the start of each session. 10 to 15 repetitions of Maitland
4th grade mobilization were given in end-range position;
the direction of mobilization was altered by varying the
plane of elevation or by varying the degree of rotation.
In order to achieve flexion and internal rotation,
posterior glide was given, for abduction, caudal glide,
for extension and external rotation, anterior glide was
given. At the end of mobilization, IFT was applied in
quadripolor vector mode for 20 minutes to reduce the
pain & inflammation.
Group-B (Control Group) received hydrocollator
pack, I.F.T and shoulder girdle exercises. At the start

Inclusion Criteria: Presence of painful stiff shoulder
for at least 3 months and limited ROM of shoulder
defined as 25% or greater restriction as compared with
non-involved shoulder in any two of these motions
(Flexion, Abduction, or Medial/Lateral Rotation).
Exclusion Criteria: Presence of inflammatory
arthropathy involving shoulder, Diabetes mellitus, any
surgical intervention or fracture of affected shoulder,
Neuromuscular Disease, intra articular injection in last
3 months or current corticosteroid therapy, pregnancy,
diagnosis of cancer within twelve months or any
contraindication to exercise.
Outcome measures: VAS is a 10cm scale with ten
divisions at a distance of one centimeter, 0 being no pain;
10 being the worst pain. Scale values are then obtained
by measuring the distance from zero to that mark.VAS
provides a reliable method for measuring pain and is
sufficiently sensitive to detect distinct differences in
pain experience 15. Goniometry has been proven to be
a reliable and valid measure of shoulder movement and
henceforth we used it to have a reliable measurement of
ROM 16.
Standard definition: End Range mobilization i.e.
Maitland Grade IV includes small-amplitude rhythmic
oscillations performed at the limit of the available
range and stressed into the tissue resistance. Ten to
15 repetitions of intensive mobilization techniques,
varying the plane of elevation or varying the degree
of rotation in the end-range position is the standard
recommendation17.
Statistical Analysis: All the individuals were
analyzed on day 1 before the start of therapy, at the end
of 7 days and at the end of 14 days i.e end of therapy.
Comparison between the two groups was done on Paired
T test. SPSS statistical software was used for data
analysis.

FINDINGS / RESULTS
Sixty individuals were included, thirty in each group
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A and B. The mean age in years of Experimental group
(group-A) was 51.2 and of control group (Group-B) was
51.36. The comparative analysis of Mean age is depicted
in Graph-1.

Graph-1. Comparative analysis of Mean age in Years.

Comparison between the changes in mean scores
of VAS within the group: On Day 1 (pre treatment
session) , the mean of VAS score of Group A was 7.96
± 1.54 & mean of VAS score of Group B was 8.3 ±
1.44. The p–value of the difference between the two by
un-paired t-test’ test was found to be 0.3807 which is not
statistically significant.

Comparison between the changes in mean
scores of flexion, Abduction and internal rotation
& External Rotation within the Group: On Day 1,
in Group A, the mean of Flexion was 135 ± 27.38 and
in Group B the mean of flexion was 136.5 ± 21.3. P
value by un-paired t-test’ test was found to be 0.8136,
which is not statistically significant. In Group A, mean
abduction scores were 113.3 ± 28.05 and in Group B,
mean abduction was 114.5 ± 26.59. P value by un-paired
t-test’ was found to be 0.869 which is not statistically
significant. In Group A, mean External Rotation was
56.5 ± 15.87 and in Group B, mean external rotation was
53.8 ± 15.35. P value by un-paired t-test’ was found to
be 0.511 which is not statistically significant. In Group
A the mean of Internal Rotation was 59.6 ± 17.9 and in
Group B the mean of internal rotation was 58.3 ± 15.8.
P value by un-paired t-test’ test was found to be 0.7615,
which is not statistically significant.

At the end of Week 1, the mean of VAS score
reduced in both the groups. In Group A it reduced to
2.96 ± 0.964 and in Group B it reduced to 4.1 ± 1.36.
P value of the difference between the two by un-paired
t-test’ test was found to be 0.0004 which is highly
significant.
At the end of Week 2, the mean of VAS score
reduced in both the groups. In Group A, it reduced to 0.1
± 0.3 and in Group B it reduced to 1.26 ± 1.25. P value of
the difference between the two by un-paired t-test’ test
was found to be 0.0001 which is highly significant. This
comparative analysis is demonstrated in Graph-2.
D1= Day 1
W1= Week 1

exp = experimental group (Group A)
Control = control Group (Group B)

W2= Week 2

Graph-2. Within group analysis of Pain on VAS (Day-1 VS
week-1 & Day-1 VS Week-2)

Graph-3. Within group analysis of ROM (Day-1 VS week-1)

At the end of Week-1, the mean of flexion,
abduction, internal rotation & external rotation increased
in both the groups. In Group A, mean of flexion increased
to 163.33 ± 21.227 and in Group B, mean increased to
158.33 ± 18.02. P value by un-paired t-test’ test was
found to be 0.329 which is not statistically significant.
In Group A, mean Abduction increased to 144.16 ±
24.81 and in Group B, mean abduction increased to 137
± 24.05. P value by un-paired t-test’ was found to be
0.2611 which is not statistically significant. In Group A,
the mean of Internal Rotation increased to 71.2 ± 15.8
and in Group B, the mean of internal rotation increased
to 64 ± 10. P value by un-paired t-test’ test was found to
be 0.0514 which is not statistically significant. In Group
A, mean External Rotation increased to 73.3 ± 13.9 and
in Group B, mean external rotation increased to 67.83 ±
15.46. P value by un-paired t-test’ was found to be 0.153
which is not statistically significant. The comparative
analysis of ROM is depicted in Graph-3.
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with HGMTs (High Garde Moblilization Technique)
had clinically significant improvement in shoulder
mobility and pain18.
Upon Inter group analysis (Group A vs Group
B) of Data of ROM (range of motion) we found that
Regular basis of treatment with End Range mobilization
technique is more effective in improving the ROM in
patients with non diabetic frozen shoulder in 2 weeks.
Graph-4. Within group analysis of ROM (Day-1 VS week-2)

At the end of Week-2, the mean of flexion,
abduction, internal rotation and external rotation
increased in both the groups. In Group A, mean flexion
increased to 176 ± 11 and in Group B, mean flexion
increased to 165.16 ± 12.55. P value by un-paired t-test’
was found to be 0.001 which is statistically significant.
In Group A, mean abduction increased to 173 ± 8.9
and in Group B, mean abduction increased to 154.83
± 19.4. P value by un-paired t-test’ was found to be
0.0001, which is statistically significant. In Group A,
mean Internal Rotation increased to 76.7 ± 11.8 and
in Group B, mean internal rotation increased to 67.7 ±
7.95. P value by un-paired t-test’ was found to be 0.001
which is statistically significant. In Group A, mean
External Rotation increased to 86.5 ± 5.43 and in Group
B, mean external rotation increased to 78.5 ± 12.7. P
value by un-paired t-test’ was found to be 0.0025 which
is statistically significant. The comparative analysis of
ROM is depicted in Graph-4.

DISCUSSION
Johnson and colleagues randomly assigned 20
consecutive adhesive capsulitis patients to physical
therapy intervention including grade III stretch
mobilization with distraction at end range of abduction
and external rotation using either an anterior or posterior
directed linear translation. After 3 sessions, the posterior
mobilization group significantly improved their external
rotation range of motion by 31 degrees versus only 3
degrees in the anterior mobilization group13.
In patients with adhesive capsulitis of the shoulder,
physiotherapy seems to be more effective in improving
shoulder joint mobility and pain in non-diabetic than
diabetic during short period follow up14.
Vermeulen et al conducted a study in which 16
patients with diabetes participated in mobilization
treatment for 12 months. They found that patient treated

Nicholson conducted a controlled study with
20 patients in 2 groups over a short period of time
(4 weeks). In the experimental group, passive
mobilization techniques were applied. In contrast to
our study, Nicholson started his mobilizing techniques
in a gentle way in the anatomical neutral position,
progressing in later sessions toward the end of the
ROM. A more specific description of the mobilization
techniques was not reported by the author. Only the
passive glenohumeral abduction in the experimental
group increased after 4 weeks, and pain scores did not
differ between groups. This study supports the results
of our study that is passive end range mobilization is
helpful in improving the ROM19.
Hsu et al showed that mobilization of glenohumeral
joint at its resting position is less effective than the
end range position in improving abduction ROM. This
may be because the periarticular tissue that limits joint
ROM is most stretched when the joint is positioned
close to the restricted range20. End range mobilizations,
irrespective of the convex–concave rule, have long been
advocated for improvement of range of motion21. End
range mobilizations that engage the restricted aspect of
the capsule do lead to multi-directional improvements
in range of motion for patients with adhesive capsulitis
or other conditions associated with range of motion
losses22,23.
The current paper reiterates these findings of
effectiveness of end range mobilization versus regular
shoulder exercises.
Small sample size, very short period of treatment
and no further follow up were the limitations of our
study. The strength of our study was large and complete
follow up with no drop outs.

CONCLUSION
End Range mobilization technique on regular basis
is effective in non diabetic frozen shoulder patients for
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improvement of ROM and pain in a short duration of
time.
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ABSTRACT
Aims and objectives: To evaluate the effectiveness of nerve flossing technique (NFT) in chronic lumbar
radiculopathy (CLR) subjects due to intervertebral disc prolapse (IVDP).
Study design: A prospective RCT
Methodology: Thirty-eight subjects between 20-45 years of age diagnosed of CLR due to IVDP were
randomly allocated into two groups. Group A received only conventional physiotherapy (CP) and Group
B received the NFT along with CP for 4 weeks. The outcome measures used were Numerical Pain Rating
Scale (NPRS), Passive Straight Leg Raise (PSLR), Roland Morris Disability Questionnaire-Gujarati
(RMDQ-G) and Fear Avoidance Beliefs Questionnaire-Gujarati (FABQ-G) at baseline and at the end of
week 1, week 2 and week 4.
Results: Multivariate analysis of variance test revealed statistically significant improvement in experimental
group in NPRS, PSLR, RMDQ-G score and FABQ-G score with p<0.05 compared to control group.
Conclusion: NFT in addition to CP can be used in improving pain and passive range of motion of hip
flexion, reducing disability and FABs in subjects with CLR due to IVDP.
Keywords: Nerve flossing technique, neural mobilization, chronic lumbar radiculopathy, sciatica, Fear
Avoidance Beliefs Questionnaire.

INTRODUCTION
Lumbar Radiculopathy (LR) is a set of symptoms
including radiating pain in lumbar or sacral spinal
nerve root dermatome caused by general compression
or irritation of one or more of the five sciatic spinal
nerve roots in one or both lower limbs. LR is used
interchangeably with several other terms, including
sciatica, radicular pain, nerve root pain and nerve root
entrapment etc(1, 2). In India, lifetime incidence of LR
varies from 13% to 40% and annual incidence from 9.9%
to 25 % (3, 4) . In 90% of the cases, herniated disc is the
major cause (2, 3, 5). LR occurs as a result of compression
Correspondent author:
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Senior Lecturer; MPT (Ortho), PGDSPT, Sarvajanik
College, of Physiotherapy, Rampura, Surat-395003,
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and inflammation of the nerve root by protruded disc as
it contains an acidic, chemical irritant (hyaluronic acid)
leading to neural ischaemia, oedema which in turn leads
to chronic inflammation, scarring and perineural fibrosis
and that leads to pain, numbness, tingling and muscle
weakness. NFT as proposed by Michael Shacklock(6) is an
active procedure which is mechanically and physiologic
ally beneficial conservative treatment option. The theory
behind this technique is based on the idea that the entire
nervous system is a continuous structure and it moves
and slides in the body as we move and the movement is
related to critical physiological processes(7). NFT moves
the nerve through the tissues proximally and distally to
the maximum possible extent, by moving every joint and
body part that the nerve crosses. The process is similar
to stretching a cord at one end while the other is slack,
and then switching the direction. When the sciatic nerve
becomes trapped, scar tissue builds up along the nerve
fiber causing the nerve to grate along the muscles and
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bones. NFT puts tension on the tissue, actively lengthens
it and breaks scar tissue bonds, releases tension in the
nerve and improves mobility. Studies have showed the
beneficial effect of NFT in cervical radiculopathy(8),
acute sciatica (9) and sub-acute sciatica (10, 11). However,
there is limited evidence about the NFT in CLR as an
adjunct therapy. Hence, there is a need to investigate the
effectiveness of NFT within a specific subpopulation
i.e. CLR subjects with IVDP. So the aim of the present
study was to evaluate the effectiveness of NFT in CLR
subjects with IVDP.

METHOD
Study Design: A prospective RCT
Sample size: 38 subject both males and females
aged 20-45 years with CLR (19 in each group).
Inclusion Criteria: Subjects diagnosed with CLR
with unilateral radiating pain (either left or right) due
to IVDP confirmed by MRI and with positive Passive
Straight Leg Raise Test (300 - 700).
Exclusion criteria: (a)if they had diminished
reflexes, sensation to sharp and dull and myotomal
weakness of affected extremity, (b) Low back surgery in
past 1 year, (c) Spondylolisthesis, sacroiliac joint pain,
(d) Infection, tumor and cauda equina syndrome etc.
Outcome measures:
Pain and disability were assessed by numerical
pain rating scale (NPRS) and Roland Morris Disability
Questionnaire Guajarati version (RMDQ-G)(12). For hip
flexion Passive Straight Leg Raise test (PSLR) and for
fear beliefs ‘Fear Avoidance Beliefs QuestionnaireGujarati’ (FABQ-G) were used (13).
Procedure:
The purpose of this study was explained to all the
subjects and a written informed consent was obtained.
Subjects were preliminary screened based on the
inclusion and exclusion criteria. Subjects were randomly
allocated into two groups, Group A (Control Group:
received CP treatment) and Group B (Experimental
Group: received NFT along with CP treatment) using
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lottery method. All the subjects completed demographic
details and physical examination performed by the
researcher. On the first day of the study all subjects
underwent a baseline assessment prior to intervention
for all the outcome measures and were taken by a
physiotherapist who was not involved in the treatment
of subjects.
A. Sequence of therapeutic exercises for Control
Group (CP)
Subjects received conventional therapy for 3045 minutes with 1 minute rest between two different
exercises as described by Bakhtiary AH et al(14).All
exercises were done 10 times with 10 seconds hold,
one set and 5 days a week for 4 weeks. The exercises
were progressed with two exercises added to the lumbar
stabilization program per week.
B. Sequence of exercises for Experimental Group
(NFT plus CP)
NFT was performed actively by the subjects sitting
on a chair or plinth. Subjects were instructed to bend
knee backwards under the plinth and simultaneously
move the head downwards (Figure-1). Then the subjects
were instructed to straighten out the leg on the affected
side and simultaneously move the head backward as if
looking at ceiling. The subjects were instructed to lift the
leg out and up in front until she/he experiences pain and
should not push beyond that point. As the nerve became
less sensitive, the stretching effect was increased by
instructing the subjects to bring foot and toes in upward
direction (Figure-2). NFT exercise were given 5 sets
of 15 repetitions with 1 minute rest in between sets,
once per day, 5 days a week. After 2 minutes rest,
conventional exercises were given as in Group A.
Subjects of both groups reported no adverse reactions
during the treatment and were advised not to participate
in any other physical program during the study, to remain
as active as possible and to avoid aggravating activities
such as sustained positions for longer than 15 minutes.
Post treatment repeated measures were taken at the end
of 1st week, 2nd week, and 4th week for both groups.
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Figure-1: Starting Position of NFT Figure-2: Ending Position of NFT

DATA ANALYSES

Figure-4: Mean comparison of PSLR

Descriptive statistics and Repeated measures
Multivariate ANOVA was used for within and betweengroup comparisons at each follow-up period. Data
analyses were done in IBM-SPSS software version-20.0.
Statistical significance was set at p<0.05 and confidence
interval was set at 95% for all statistical analysis.
Table 1: Demographic characteristics of 38
subjects (19 subjects in each group)

Characteristics

Control Group
Mean ±SD

Experimental
Group
Mean ± SD

Age (years)

35.47 ± 8.40

34.11 ± 8.36

Height (cm)

162.26 ± 8.95

164.74 ± 6.78

Weight (kg)

69.47 ± 9.69

69.21 ± 9.65

BMI (kg/m2)

25.53 ± 3.59

26.52 ± 4.24

Duration of
symptoms
(months)

7.26 ± 2.56

7.37 ± 2.85

Figure-5: Mean comparison of RMDQ-Gujarati

Figure-6: Mean comparison of FABQ-Gujarati

NPRS

Figure-3: Mean comparison of NPRS

Between group analysis showed that the groups
were different statistically with F(1, 36) = 4.354,
p<0.05. Within group repeated measure multivariate
ANOVA with Greenhouse-Geisser correction (GGC)
showed significant statistical difference with F (1.572,
56.609)=618.965, p<0.001. Also the Group-time
interaction analysis showed that the groups were
different statistically with F(1.572, 56.609)=12.493, p<
0.001. Univariate within group analysis using repeated
measures ANOVA with GGC determined that in the
experimental group, the mean scores were statistically
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significant between measured time points i.e. baseline,
week-1, week-2 and week-4; F(1.772, 31.892) =
418.465, p < 0.001. Post-hoc analysis between the
measured intervals: baseline and week-1, week-1 and
week-2, week-2 and week-4; and baseline and week
4 were statistically significant, p<0.001, the mean
difference were 2.526, 2.053, 2.211 and 6.789. Similarly
in control group, the mean scores differed statistically
significantly between measured time points with F
(1.261, 22.693) = 223.596, p<0.001. Post-hoc analysis
between the measured intervals: baseline and week-1,
week-1 and week-2, week-2 and week-4; and baseline
and week-4 were also statistically significant p < 0.001
and the mean difference were 1.368, 1.789, 2.000 and
5.158 (Figure-3).
PSLR
Between group analysis showed that the groups
were different statistically with F(1, 36) = 6.727, p<0.05.
Within group repeated measure multivariate ANOVA
with GGC showed significant statistical difference
with F(1.557, 56.069) = 898.156, p <0.001. Grouptime interaction analysis also showed that the groups
were different statistically with F(1.557, 56.069) =
22.654, p<0.001. Univariate within group analysis using
repeated measures ANOVA with a GGC determined
that in the experimental group, the mean scores were
statistically significant between measured time points
F(1.542, 27.753) = 523.251, p<0.001. Post-hoc analysis
between the baseline and week-1, week-1 and week-2,
week-2 and week-4; and baseline and week-4 were
statistically significant, p < 0.001, the mean difference
were 9.789, 8.263, 8.684 and 26.737. Similarly in
control group, the mean scores differed statistically
significantly between measured time points F(1.368,
24.626) = 377.846, p<0.001. Post-hoc analysis between
the baseline and week-1, week-1 and week-2, week-2
and week-4; and baseline and week-4 were statistically
significant, p<0.001, the mean difference were 5.263,
6.684, 7.632 and 19.579 (Figure-4).
RMDQ-G
Between group analysis showed that the groups
were different statistically with F(1, 36) = 4.399,
p<0.05. Within group repeated measure multivariate
ANOVA with GGC showed significant statistical
difference with F(1.941, 69.888) = 819.111, p
<0.001. Group-time interaction analysis showed that
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the groups were different statistically with F(1.941,
69.888)=22.850, p<0.001.Univariate within group
analysis using repeated measures ANOVA with GGC
determined that in the experimental group, the mean
scores were statistically significant between measured
time points F
F(2.224, 40.038) = 509.453, p <0.001.
Post-hoc analysis between baseline and week-1, week1 and week-2, week-2 and week-4; and baseline and
week-4 were statistically significant, p <0.001, the
mean difference were 4.737, 3.947, 4.421 and 13.105.
Similarly in control group, the mean scores differed
statistically significantly between measurements with
F(1.425, 25.648) = 315.467, p<0.001. Post-hoc analysis
between the measured time points baseline and week-1,
week-1 and week-2, week-2 and week-4; and baseline
and week-4 were statistically significant, p <0.001, and
the mean difference were 2.684, 3.368, 3.211 and 9.263
(Figure-5).
FABQ-G
Between group analysis showed that the groups
were different statistically with F(1, 36) = 7.873, p<0.05.
Within group repeated measure multivariate ANOVA
with GGC showed significant statistical difference
with F(1.505, 54.175) = 3750.536, p <0.001. Grouptime interaction analysis showed that the groups were
different statistically with F(1.505, 54.175) = 34.327,
p<0.001. Univariate within group analysis using repeated
measures ANOVA with a GGC determined that in the
experimental group, the mean scores were statistically
significant between measured time points F(1.611,
28.990) = 1974.154, p <0.001. Post-hoc analysis
between the measured time points baseline and week-1,
week-1 and week-2, week-2 and week-4; and baseline
and week-4 were statistically significant, p<0.001,
the mean difference were 19.737, 15.526, 16.211 and
51.474. Similarly in control group, the mean scores
differed statistically significantly between measured
time points F(1.285, 23.123) = 1788.618, p<0.001.
Post-hoc analysis between the measured time points
baseline and week-1, week-1 and week-2, week-2 and
week-4; and baseline and week-4 were statistically
significant, p<0.001, the mean difference were 13.053,
14.474, 15.526 and 43.053 (Figure-6).

DISCUSSION
The aim of the present study was to find out and
evaluate the effectiveness of NFT in CLR subjects with
IVDP. In the experimental group, more reduction in pain
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was observed between baseline and 1st week compared
to other measured time points. Both the groups attained
significant improvement; however, experimental group
showed statistically as well as clinically important
difference of 1.63 on NPRS compared to control group.
Even though there was improvement in PROM of hip
flexion in both the treatment groups, the experimental
group reached the PSLR test as negative. Although both
the groups showed considerable reduction in disability,
the experimental group was found to have statistical as
well as clinical significance compared to control group(15).
More reduction in disability was observed between
baseline to 1st week compared to other measured time
points. FABs showed greater reduction in experimental
group compared to control group. In the present study, a
reduction of 1.63 points in NPRS, improvement of 7.16°
in PROM of hip flexion, reductions of 3.84 in RMDQ-G
and 8.42 points in FABQ-G was obtained and which are
in concurrence with the previously reported studies.
Anikwe EE et al(9) found improvement in pain
and hip range of motion post 2 weeks of NFT in acute
sciatica due to IVDP. Another study (11) determined the
efficacy of NFT in the treatment of sub-acute sciatic
patients due to IVDP and reported improvement of 6.62º
in PSLR. Colakovic H and Avdic D(16) also showed
that the patients treated with neural mobilization and
lumbar stabilization exercises improved better than the
patients treated with active range of motion exercises
and lumbar stabilization. Nagrale AM et al(17) showed
more reduction in pain and FABs following neural
mobilization technique in addition to stabilization
exercises and lumbar mobilization and showed reduction
of 1.96 point in NPRS and 9.57 points in the FABQ
compared to control group.
Greater relief in pain and improvement in sensory
symptoms was observed in experimental group which
might be attributed to mechanisms involved in NFT.
The NFT involves movements with large amplitude
attempting to take the nerve throughout the available
range of motion which potentially affects the nerve
both mechanically and physiologically. The technique
involves dynamic variation in pressure that facilitates
evacuation of intraneural edema and reduces pressure
caused by intraneural and extraneural fibrosis. NFT also
causes proximal sliding of lumbar nerve roots with neck
and knee flexion and causes distal sliding of lumbar
nerve roots with neck and knee extension that improves
the actual excursion of the nerves with the mechanical

interface thereby decreasing adhesions and allowing
the nerve to move freely with minimal increase in
tension. The significant improvement in PROM of Hip
flexion may be due to significant reduction in pain and
sensory symptoms of LR. The reductions in disability
and FABs also can be attributed to the reduction in pain
and improvement in sensory symptoms. The long term
benefits of this treatment protocol should be established.
Effects of NFT with other sub-populations of LR can be
studied further.

CONCLUSION
This study suggests that NFT can be used as an
adjunct therapy in reducing pain, improving passive
range of motion of hip flexion, minimizing functional
disability and FABs in subjects with CLR due to IVDP.
Source of Funding: Self-financed.
Ethical Approval: was obtained from IEC of
Sarvajanik College of Physiotherapy, Surat.
Conflict of Interest: None.
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ABSTRACT
Background: Functional activities practiced in Indian scenario differ in many ways in comparison to other
countries. No functional scales have been developed addressing the needs of the Indian population. The
scale is developed to assess the independence in physical and cognitive function.
Methodology: The KIPTFunctional Assessment Scale (KIPTFAS) was developed using a multistep method,
divided into three phases: phase 1, conceptualization and item generation; phase 2, item reduction, allocation
of items to domains and validation of the questionnaire; and phase 3, repeatability and responsiveness testing
of final version of the questionnaire.
Statistical Analysis: Cronbach’s α, split half reliability, Guttman split half coefficient, validity, correlation
of 1st half and 2nd half of the scale was analyzed.
Results: The reliability of each item in the scale of the patient and healthy population together and healthy
population alone was found above 0.9 and validity was found to be 99.8.
Discussion: The KIPTFAS is suitable for the activities performed in an Indian scenario, detailed, easy to
administer and well validated and reliable outcome measure.
Conclusion: The KIPTFAS represents an advance in the management of functions where there is lack of
outcome measures to guide the healthcare workers and researchers as it assesses most of the physical and
cognitive functional components in an individual from rural and urban population.
Keywords: KIPTFunctional Assessment Scale, Physical, Cognitive, Indian population.

INTRODUCTION
Functional assessment measures the ability of the
person to perform functional or work related tasks on a
safe and dependable basis over a defined period of time.
In medical rehabilitation, it is an objective measurement
of the levels of functional abilities in performing
activities of daily living, including relevant psychosocial
aspects. It leads to appropriate interventions, so that a
person can achieve the maximum possible functionality
which would lead to a healthier quality of life (QOL).1
For better communication between professionals and for
scientific credibility in the field of medicine for excellent
objective measurement.2 Ellwood defines outcome
management as a technology of patients experience
designed to help patients, payers, and providers make

rational medical-care related choices based on better
insight into the effect of these choices on the patient’s
life.3
Goldstein divided activities of human function into
four broad areas that are basic or personal Activity of
daily Living (BADL), Instrumental (advanced) (IADLs),
work activities and sports and recreational ADLs.4 The
BADLs involve personal care which includes feeding,
being continent, transferring, toileting, dressing, and
bathing. IADLs are tasks necessary for independent
functioning in the community. The IADLs are influenced
by a person’s cultural background to a greater degree
than are the basic tasks of everyday living.5
With an increasing demand on the healthcare
system, it is imperative that services are demonstrating
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the effectiveness of interventions. To provide accurate
reflections of practice, therapists should use valid
and reliable assessments.6 The need to base clinical
intervention on robust research findings is one of the
underpinning principles of evidence based practice.7,8
The functional assessment scales commonly used
across the globe are PULSES Profile, Barthel Index,
Index of ADL (Katz), Kenny Self Care Evaluation,
Physical Self Maintenance Scale, Disability Intervention
Schedule, Organization for Economic Co-operation
and Development (OECD) Long Term Disability
Questionnaire, Functional Status Rating Scale, Rapid
Disability Rating Scale, Functional Status Index,
Patient Evaluation Conference System, Stanford Health
Assessment Questionnaire, MOS Physical Function
Measure, Functional Independence Measure etc.
Once impairment has been identified, the
consequences of these impairments on the function of
the patient must be appraised. Prediction of functional
status should not be attempted from the history and
physical examination; instead, function is examined.2
Majority of the scales were developed in western
nations pertaining to their activities. To best of our
knowledge there are no functional scales which have
been developed addressing the needs of the Indian
population. Functional activities practiced in Indian
scenario differ in many ways ranging from eating habits,
way of dressing, grooming, toileting etc, in comparison
to other countries. The domains used in those scales do
not satisfy the Indian functional need.
Hence the need arises to develop a functional scale
that is best suited for people living in India which will
measure functioning in both the dimensions that is
physical and cognitive functions.

METHOD
The study was approved by the Institutional Ethical
Board.
The KIPT FAS was developed using a multistep
method divided into three phases.9,10
Phases
generation

1:

Conceptualization

and

Item

It consists of item generation for preliminary
questionnaire of KIPT FAS by the following processes.
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1. A functional scale was designed with set of
common functions performed in the urban and rural
population in India.
2. Review of presently used functional scale that
measures the ADL.
3. Multidisciplinary team meeting to generate items
for the questionnaire which included physiotherapist
from different departments such as neurology, cardio
respiratory, musculoskeletal, community, geriatrics,
sports, women’s health, pediatrics and medical social
workers.
All the items included in this functional outcome
scale were uni-dimensional. Initially 10 physical
domains with 39 items were generated under physical
function assessment. There was another domain which
including any other physical activities different from the
above. Six domains with 15 items in cognitive function
were generated.
Phase 2: Item addition, and validation of the
questionnaire.
Few items commonly done by majority of the
people were added, by expert comment. A total of 23
domains with 80 items were finally generated. The
physical functions were assessed under 17 domains and
63 items and the cognitive functions were assessed under
6 domains and 17 items. Informed consent was taken
from participants above 20 years, who were willing to
participate in the study. The data was collected by three
investigators from the rural and urban community and
primary, secondary and tertiary care hospitals. The main
source of patient population data was from OPD, IPD,
and step down ICU.
Analysis of function of 211 individuals was done
which included individuals from apparently healthy
population and patient population were included.
The item reliability was assessed using Cronbach’s
α. Guttman’s split half coefficient and validity was
analyzed.
Phase 3: Repeatability and responsiveness testing of
final version of the questionnaire.
The KIPT FASwas administered to 211 individuals
and we could get the consistency of the response
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RESULTS
A total of 80 items were generated and further categorized under physical and cognitive domains and
subcategorized into sub domains (Table 1).
Patient Description
Total 280 subjects were enrolled in the study out of which data was collected for 211 subjects. The mean age of
the subjects was 44. There were 87 females and 124 males in this stage. Out of 211 subjects 129 were patients from
different specialty of medicine
Table 1: Items and Domains.
Domain

Item

Alpha value

Food to mouth
Chewing
Swallowing solid food
Swallowing semisolid food
Drinking liquid
Brushing teeth
Combing
Applying cosmetic/makeup(F)
Shaving(M)
Pouring water using shower/bucket
& mug/ Tub
Applying soap
Scrubbing
Upper undergarments
Lower undergarments
Above waist dress
(blouse/kurta / T-shirts/ gown/nighty
–F) (Shirt/kurta/ T-shirts -M)
Below waist dress
(Salwar/jeans/skirts/long skirts/
Sarees/legging –F)
(pants/dhoti/pyjamas/Jeans-M)
Buttoning/zipping
Bearing shoe/orthosis/ prosthesis/
slippers
Perineal hygiene
Mobilizing clothing before and after
Sitting-getting on toilet seat
Getting out from toilet
Bladder control
Bowel control
Turn to left
Turn to right
Supine to prone
Prone on elbow
Prone on wrist
Supine to sit
Long sitting
Chair sitting
Side sitting
Cross sitting
Balance in sitting
Normal stance

0.9839
0.9840
0.9840
0.9840
0.9841
0.9838
0.9839

Alpha Value of Patient
and Healthy Population

Alpha Value
of Healthy
Population

0.895

0.893

0.966

0.966

0.959

0.956

0.912

0.895

0.955

0.946

0.933

0.933

0.970

0.964

0.836

0.792

BASIC - ADL

Eating/feeding

Grooming

Bathing

Dressing

Toileting (Activity)
Sphincter control

Bed Mobility

Sitting

0.9838
0.9838
0.9838
0.9838
0.9838
0.9837
0.9838

0.9837
0.9838
0.9838
0.9836
0.9836
0.9835
0.9835
0.9841
0.9841
0.9841
0.9836
0.9836
0.9837
0.9838
0.9838
0.9836
0.9838
0.9839
0.9840
0.9841
0.9838
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Cont... Table 1: Items and Domains
Single leg
Balance in standing
Smooth surface
Rough surface
Walking
Negotiating humps
Balance in walking
Climbing up
Stair climbing
Climbing Down
Balance in stair climbing
Recreation
Participation in recreational activity
Use of gadgets
Phone/remote/switch /key board
INSTRUMENTAL – ADL
Cooking
House hold/Domestic
Chopping
Using kitchen utensils
work
Serving food
Sweeping
Mopping
Dish washing
House keeping
Washing clothes
Gardening
Bed Making
Dusting
Mode - Walking/ Own vehicle2/4 wheeler/ Public transport/
Transportation
Wheelchair
Getting on/into vehicle
Works in chair sitting/ standing/
squatting
Overhead activity/table activity/floor
Work place
activity
Heavy work/moderate work/light
work
Physical work/mental work
COGNITIVE FUNCTION
Repeat numbers 7 forward, 5
backward
Attention
Spell backward or forward a 5 letter
word
Place
Person
Orientation
Time
Date
Immediate
Short term
Memory
Long term
Pictorial memory
Calculation
Problem solving
Abstract thinking
3stage command
Comprehension
Communication
Gesture
Adjustability to society
Social interaction
Developing interaction and
relationship
Standing

Item Generation
Multi disciplinary team meeting of physical
therapist generated 17 domains with 63 items in the
physical function and 6 domains with 17 items in

0.9838
0.9836
0.9837
0.9836
0.9834
0.9834
0.9834
0.9834
0.9834
0.9834
0.9837
0.9836
0.9834
0.9834
0.9834
0.9834
0.9834
0.9834
0.9834
0.9835
0.9836
0.9835
0.9836

0.790

0.971

0.984

0.984

0.988

0.985

-

-

0.991

0.989

0.989

0.982

0.921

0.910

0.983

0.980

1

1

1

1

0.988

0.987

1

1

1

1

0.989

0.988

0.9836
0.9834
0.9834
0.9835
0.9835
0.9835
0.9840
0.9840
0.9840
0.9840
0.9840
0.9840
0.9840
0.9840
0.9840
0.9840
0.9840
0.9840
0.9840
0.9840
0.9840
0.9839

cognitive functions.
•

Item addition and reliability

All the items included in this functional outcome
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scale were uni-dimensional. The item reliability was
assessed using Cronbach’s α. The reliability of each
item in the patient population and normal individual’s
together and normal population alone was found above
0.9 indicating excellent reliability. This indicates the
items selected in this scale were reliable and consistent.
Hence none of the items were removed. Overall validity
of all the items in each group was assessed, and excellent
validity was found. The reliability of items in women’s
health disorder and normal group was found to be 0.7.
Guttman’s split half coefficient was used to check
if the entire scale was reliable by dividing the number
of items into 40 in each group and both groups were
analyzed. The coefficient was 0.9 which suggests strong
reliability of the scale. The validity assessed in this
study was found 99.8 which signify good validity of the
present scale. (Table 2, 3)
Table 2: Summary of reliability and Validity
Cronbach alpha, first half

0.9685

Cronbach alpha, second half

0.9668

Split-half reliability

0.9977

Guttman split-half

0.9975

Validity

99.88

Table 3: Reliability for different population
using Cronbach’s α
DOMAINS

Cronbach’s α

Total Domains

0.986

Orthopaedic

0.977

CVTS

0.967

Neurology

0.911

OBG

0.763

Normal

0.763

All patient population

0.983

DOMAINS
After the items were found to be reliable (0.7)
then the reliability of specific domains was analyzed.
Domains for physical function are eating, feeding,
grooming, bathing, dressing were found highly reliable
in this test` whereas the cognitive function like attention,
orientation, memory, problem solving, communication,
social interaction were also found reliable. The domain,
recreation and use of gadgets could not be analyzed as
there was only one item however, when reliability was
found, the individual items were found highly reliable.

It was found that all the domains had an excellent
reliability except eating and feeding which was found to
be 0.89. (Table 1)

DISCUSSION
The present study was aimed to develop a functional
assessment scale with 2 main headings, physical
function and cognitive function. The scale is developed
in 23 domains with 80 items. The physical functions
were assessed under 17 domains and 63 items and the
cognitive functions were assessed under 6 domains
and 17 items. A questionnaire was framed to assess the
physical and cognitive function among the healthy and
patient population.
Final interpretation of the scale was done after
adding the scores of all the items was as follows: 321400: Fully independent, 241-320: Minimally dependent,
161-240: Moderately dependent, 81-160: Maximally
dependent and 0-80: Fully dependent. Alternatively,
in terms of percentage the scores were: 81-100: Fully
independent, 61-80: Minimally dependent, 41-60:
Moderately dependent, 21-40: Maximally dependent
and 0-20: Fully dependent.
After taking expert opinion in the field, which
included a total twenty senior physical therapist, a
scale was reconstructed adding new domains and items.
The physical component was further divided into basic
ADL’s and work related ADL’s. Subsequently a pilot
study was conducted and the scale was introduced.
Difficulties in introducing the scale, domains and items
were assessed and analyzed. Critical analysis was
done and based upon that the domains and items were
analyzed.
Psychophysics and psychometrics describes the
procedures used to assign numerical scores to subjective
judgments8. Each item was rated on a 5point ordinal
scale where minimum score of 1 was given to individual
who were fully dependent and maximum score of 5 was
given to maximum independence. The categories have
a logical hierarchy but it cannot be assumed that the
intervals are equal between each category even if the
scale appears to have equal increments.
It was found that recreation and use of gadgets
cannot be allotted to any domains after subjecting to
statistical analysis. Hence the authors have allotted the
items as an independent domain. In the study the pre
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specified criteria for items internal consistency was
set for above 0.7 or else the item was to be removed.
In this study all the items fulfilled the above criteria;
hence none of the items were removed. An item was to
be removed if it did not contribute significantly to the
validity of that domain.
Based on the review of various functional assessment
scales, the difference between present scale and the
other scales were copious and not fulfilling the needs
of the Indian population. The Functional independence
measure scale instrument has 6 domains which include
self care, sphincter control, mobility, locomotion,
transfer and cognition and 2 cognitive domains. All the
domains are assessed using 7 point rating scale. It has 18
items which covers self care, sphincter control, mobility,
locomotion, transfer and cognition whereas the present
scale is a 5 point clinical ordinal scale used for physical
and cognitive domains.11,12,13 The developed scale
evaluates specific behavior in greater depth in different
domains of function.
Barthel Index (BI) is an ordinal scale which has 10
items in original format and 15 items in expanded format.
It rates on a scale of 0, 5 and 10. The item includes self
care and mobility. This scale differs from our as it
does not cover the aspects of instrumental ADL’s and
cognitive component.12,14 Moreover, these scales do not
address the need of the Indian population. The present
scale has added up recreational aspect, commonly used
gadgets, commuting to other places and work related
activities. These mentioned items are not a part of any of
the functional scales.
The Index of independence in activity of daily living
is a 6 item scale with scoring system that counts the
number of activity in which the individual is dependent
on a scale from 0 through 6.9 The functional status rating
scale (FSRS) was developed to estimate the assistance
required by rehabilitation patients in their daily lives.
Correlations ranged from 0.81 to 0.92.11 Despite its
lack of validation, the scale appears relevant in routine
patient assessment and in setting rehabilitation goals.
The lack of formal reliability and validity testing makes
it unsuitable as a research instrument.
The assessment of function is increasingly important
in physical therapy and very little is known about the
functional scales designed as per the Indian standards. In
recent years, objective methods of assessment are asked
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by private third party payer and consumer organization
as evidence of recovery in symptoms which is commonly
practiced in western countries.
There is striking paucity of well validated
outcome measure that measures the functions of Indian
population. This study suggests that the KIPTFAS will
be suitable for assessment of functions in different
medical conditions. The limitation of the study is that it
is a single centric study.
In summary, the KIPT Functional Assessment Scale
is suitable for the activities performed in a developing
country scenario, detailed, easy to administer and well
validated and reliable outcome measure. It represents
an advance in the management of functions where there
is lack of outcome measures to guide the healthcare
workers and researchers as it assesses most of the
physical and cognitive functional components in an
individual from rural and urban population.
Conflict of Interest: None
Source of Funding: Self
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ABSTRACT
Background: Significant shoulder dysfunction comprising of restricted shoulder abduction and pain
persists in a majority of the post surgery oral cancer patients even on performing active shoulder exercises
and Radiotherapy (RT) worsens the symptoms. Progressive Resistive Exercise Training (PRET) involves
gradual and incremental increase in resistance for improved rehabilitation. This trial was done to evaluate
effects of PRET with active exercises in treating shoulder dysfunction in post surgery patients undergoing
RT.
Method: Ninety four post surgery oral cancer patients undergoing radiotherapy were recruited in this trial.
Patients in the control group (n=47) performed active shoulder exercises only. Patients in the trial group
(n=47) performed both resistive and active exercises. Resistance was gradually progressed under supervision
over 6 weeks according to the tolerance of patients in trial group. Active shoulder Range of Motion (AROM)
was measured at week 0, 2, 4 and 6. Shoulder Pain and Disability Index (SPADI) was also measured in both
groups at the base line and at 6th week.
Result: Greater improvement was found in shoulder abduction active range of motion in the trial group
(mean =59.2°) than in control group (mean=22.3°), p<0.001. The SPADI score also indicated significant
improvement in trial group at 6 weeks when compared to control group.
Conclusion: PRET in combination with active exercises provided more benefits to the patients compared to
active exercises only and should be considered the standard of care.
Keywords: Oral Cancer, PRET, shoulder Dysfunction, Radiotherapy.

INTRODUCTION
Neck dissection is an integral part of the surgical
management of advanced oral cancer. A majority
Corresponding author:
Dr. Vedang Murthy
Dept. of Radiation Oncology, ACTREC, Tata Memorial
Centre, Kharghar, Sector: 22, Navi Mumbai: 410210
E mail id: vedangmurthy@gmail.com
Phone number: +91-22-27405510

of patients post neck dissection develop shoulder
syndrome1 which is characterized by pain, restricted
Range of Motion (ROM) and drooping of shoulder
with scapular winging2,3. The common causative factor
for shoulder pain and disability is identified as the
damage to the Spinal Accessory Nerve(SAN)and the reconstruction procedure4. Trapezius muscle is innervated
by SAN and helps in shoulder abduction5. Neuropraxia
of SAN causes decreased muscle power of Trapezius
resulting in restriction of shoulder abduction range of
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motion. Adjuvant Radiotherapy (RT) further adds to
the injury to the muscle by inhibiting regeneration and
limiting muscle hypertrophy. The patients who have
developed shoulder dysfunction post surgery are at the
greater risk of developing more complications during
and post RT3,6.
Physiotherapy has been the treatment of choice for
shoulder dysfunction. However, a significant amount
of pain and dysfunction still persists in more than half
of the patients even after performing active exercises
comprising of ROM exercises. A study by Martijin M
Stuiver et.al concluded that the standard management of
shoulder dysfunction with active exercises not sufficient
to treat the shoulder dysfunction and more intensive
approach to combat shoulder dysfunction is needed 3.
Only few randomized trials are conducted till date
to find the effects of Progressive Resistive Exercises
Training (PRET) on oral cancer patients. However
no study reported the effect of PRET when added
to standard active exercises on oral cancer patients
undergoing RT. In this prospective study, we compared
PRET intervention with active exercises to formulate
an effective protocol for the post-surgery oral cancer
patients undergoing adjuvant RT.

MATERIALS AND METHOD
Study Design: It was a prospective randomized
controlled trial comparing effectiveness of the active
exercises and the combination of active and PRET
exercises of shoulder joint on post surgery Head and
Neck patients undergoing RT.
Randomization: Total 94 patients were recruited
in this study on the first week of starting adjuvant RT.
Central randomization was done on 1:1 basis using
computer generated random number table. Eligible
participants were randomly assigned to Control group
(n=47) or the Trial group (n=47) by telephoning the
central randomization service.
Inclusion and exclusion Criteria:
Surgically treated oral cancer patients with unilateral
modified neck dissection with preservation of SAN
undergoing a course of adjuvant RT for 6 weeks were
accrued in this randomized trial. Eligible patients were
served with an informed consent which was explained to
them in the language they understand.

Patients who were planned for irradiation of
ipsilateral side of the face and neck with no previous
shoulder or neck surgery or known shoulder pathology
were included in this study. Eligible patients had shoulder
abduction active ROM not more than 90°and were able
to carry out resistive exercises. Recruited patients had
no evidence of residual carcinoma in neck or shoulder
or any distant metastasis. Patients with bilateral neck
surgery or radical neck dissection or who were unable
to cooperate with the exercise program due to physical,
psychological, social or any other reason were excluded
from this study .

OUTCOME MEASUREMENT
A neutral assessor who was blinded to the group
assigned to the subjects measured the outcomes and
collected all the data. Assessment for all eligible
patients included measurement of their active shoulder
abduction ROM by a universal goniometer according
to standardized procedure7. Active ROM of shoulder
flexion, abduction, external rotation, internal rotation,
extension and horizontal adduction movements were
measured at the baseline (starting of RT), 2nd week,
4th week and 6th week (end of RT). Shoulder pain and
disability was measured by SPADI8 at the base line and at
the end of 6th week post intervention when they finished
RT also. SPADI comprises of a set of questionnaire and
the participants were asked to mark a score in a series of
questions where zero depicted no pain or difficulty and
ten depicted maximum pain or difficulty.
Intervention:
All patients in both groups performed a set of
standard active shoulder exercises including active
forward flexion, abduction, external rotation, internal
rotation and extension. They performed all the exercises
10 repetitions thrice daily. In addition, patients
randomized to trial group performed a supervised PRET
program twice a week on the affected side in the form
of shoulder shrugs and abduction. The primary aim
was to strengthen Trapezius, Deltoid middle fibre,
Supraspinatus and Serratus Anterior muscles. Resistance
was provided in the form of a weight cuff and consisted
of 2 sets of 10 repetitions of exercise starting at 25% of
their 1- Repetitions Maximum (RM) strength. One RM
was measured by the maximal weight a subject could lift
in one repetition without fatigue. Resistance was slowly
progressed according to the comfort level of the patients
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during the intervention period. A break was provided for
5minutes between the sets.

STATISTICAL ANALYSIS
All continuous data were expressed in mean±
SD (Standard Deviation) and compared using Mann
Whitney Test. Categorical data was expressed as
numbers and percentage and compared using Chi-Square
test. The Linear Mixed Model was used to compare
the changes in range of motion over time between the
Control group and Trial group. All tests were two-tailed,
and differences were considered statistically significant
at the 0.05 level. SPSS version 21.0 was used for data
analysis.
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FINDINGS
In this study there were no significant differences
in the baseline patient, disease, and treatment
characteristics which were well matched in the two
groups (Table- 1). We found that the improvement in the
active shoulder ROM was statistically more significant
for abduction ROM in Trial group (Table 2) compared
to Control group at the end of 6 weeks. However there
was no significant improvement in active shoulder range
of motion for flexion, internal rotation, external rotation
and extension between two groups (Table 2).Patients in
both the groups showed improvement in the pain and
disability (Table 3 and Table 4). The total SPADI score
(Table 5) also indicated that patients in Trial group
achieved greater improvement in comparison to Control
group in terms of pain and disability.

Table1.Demographic and Clinical Profile
Median Age year (range)

Control Group n=47

Trial Group n=47

P Value

45 (38-51)

46(39-55)

0.678

Gender
Male

42 (89%)

43 (92%)

Female

5 (11%)

4 (8%)

Buccal Mucosa

31 (66%)

31 (66%)

Lower Alveolus, GBS, FOM & Tongue

16 (34%)

0.725

Site
16 (34%)

1.000

Laterality
Right

23 (49%)

16 (34%)

Left

24 (51%)

31 (66%)

0.209

4 (9%)

3 (6%)

0.694

Type of LN dissection
SOHD and Type I MND
Type II MND

38 (81%)

40 (85%)

0.783

Type III MND

5 (11%)

4 (9%)

0.725

Reconstruction
Yes

45 (96%)

43 (92%)

No

2 (4%)

4 (9%)

0.673

Tumor stage
T1 and T2

3 (6%)

6 (13%)

T3 and T4

44 (94%)

41 (87%)

0.483

Nodal Staging
N0

25 (53%)

22 (47%)

N+

22 (47%)

25 (53%)

0.679

Chemotherapy Given
Yes

14 (32%)

18 (43%)

No

30 (68%)

24 (57%)

0.562

GBS: Gingio Buccal Sulcus , FOM: Floor of Mouth , LN: lymph node, SOHD: Supraomohyoid Dissection,
MND: Modified Neck Dissection.
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Table 2: Effect of PRET on Active ROM of shoulder joint

Trial group(n=42)

Control group(n=43)
Baseline
(Degree ±
SD)

6 weeks
(Degree
± SD)

Mean
Change
(degree)

Abduction

74.8 + 2.5

97.1 +
22.4

22.3

Flexion

138.8+ 7.9

154.2 +
15

15.4

50+ 9.3

55.6 +
9.2

External
rotation

68.9+ 15.9

Internal
rotation

66.6 + 5.7

Extension

Baseline
(Degree ±
SD)

6
weeks(Degree
± SD)

Mean
Change
(degree)

Mean
Change
(%)

p value

73.3 + 14.3

132.5 + 28.5

59.2

86

<0.001

13

140.2 +
18.6

159.2 + 13.4

19

16

0.229

5.6

14

52.8 + 7.7

58.4 + 8.4

5.6

12

0.585

76.6+
13.8

7.7

15

73.2 + 15

82.8 + 9.6

9.6

18

0.685

69.2 +
2.1

2.6

5

67.7 + 4.6

69.4 + 1.6

1.7

3

0.609

Mean
Change
(%)
31

PRET: Progressive Resistive Exercise Training, ROM: Range of Motion.
SD: Standard Deviation
Table 3: Shoulder Pain Score

Severity of pain

Control group
(score+ SD)

Trial group
(score+ SD)

Change
in Mean
Difference

p
value

2.8+1.8

0.7

0.042

1+1.2

2.1+1.8

0.5

0.161

4.1+2

1.3+1.2

2.8+1.8

0.8

0.045

0.8+1.2

1.5+2.1

0.1+0.5

1.3+1.8

0.5

0.278

1+1.1

1.5+1.4

0.2+0.6

1.3+1.1

0.3

0.226

Pre
Intervention

Post
Intervention

Mean
Difference

Pre
Intervention

Post
Intervention

Mean
Difference

At its worst

4.7+1.6

2.5+1.4

2.1+1.6

4.3+1.9

1.6+1.3

When lying on the
involved side

3.4+2.3

1.7+1.5

1.6+1.7

3+2

Reaching for
something on a high
shelf

3.8+1.6

1.7+1.2

2+1.1

Touching the back
of neck

0.9+1.3

0.2+0.4

Pushing with the
involved arm

1.2+1.4

0.2+0.4

SD: Standard Deviation, PRET: Progressive Resistive Exercise Training
0= no pain, 10=worst pain imaginable
Calculation formula: Total score/50×100
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Table 4: Shoulder Disability Score
SPADI Disability
Questionnaire

Control group

Trial group

(score+ SD)

(score+ SD)

Change
in Mean
Difference

P
value

Pre
Intervention

Post
Intervention

Mean
Difference

Pre
Intervention

Post
Intervention

Mean
Difference

Washing your hair

2.1+2.1

0.7+1.2

1.4+1.5

2.1+2.4

0.4+0.7

1.7+2.1

0.3

0.993

Washing your back

1.7+1.7

0.8+1.1

0.9+1.2

2.1+2.5

0.3+0.6

1.9+2.3

1

0.075

Putting on an
undershirt or jumper

3.4+1.9

1.4+1.3

1.8+1.4

3.5+2

0.9+1

2.7+1.7

0.9

0.012

Putting on buttons
on shirt

0.04+0.29

0

0.05+0.3

0.3+0.9

0.1+0.3

0.2+0.9

0.2

0.500

Putting on pants

0.04+0.29

0

0.05+0.3

0.3+1.3

0.02+0.2

0.1+0.6

0.1

0.632

Placing an object on
high shelf

4.2+1.9

1.7+1.3

2.4+1.7

4.1+2

1.2+1

2.9+1.7

0.5

0.138

Carrying heavy object
of 10 pounds

1.9+1.7

0.6+0.9

1.3+1.5

2.2+2.3

0.2+0.5

1.8+2.1

0.5

0.460

Removing something
from back pocket

0.15+0.51

0.02+0.2

0.1+0.5

0.5+1.4

0

0.5+1.4

0.3

0.125

SD: Standard Deviation, PRET: Progressive Resistive Exercise Training, ROM: Range of Motion.
0= No difficulty in doing the task
10=Task so difficult that it required help
Calculation formula: Total score/80×100
Table: 5 Total SPADI score pre intervention and post intervention

SPADI shoulder pain score

SPADI Disability score

Total SPADI score

Control group
(score+ SD)

Trial group
(score+ SD)

Pre

28 + 11.5

29.1 + 14.6

Post

12.5 + 7.5

8.3 + 7.4

Pre

17 + 8.9

18.8 + 13.1

Post

7 + 6.8

4 + 3.6

Pre

21.1 + 8.7

22.7+12.7

Post

9.1 + 6.1

5.6±4.7

p value

0.018

0.045

0.017

Calculation Formula: SPADI = {shoulder pain score (Derived from Table 3) + shoulder disability score
(Derived from table 4)}/130×100.
SPADI: Shoulder Pain and Disability Index, SD: Standard Deviation. PRET: Progressive Resistive Exercise
Training.
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DISCUSSION
Shoulder syndrome can be found in almost half of
the patients even after preservation of SAN in modified
neck dissections and selective neck dissections1. The
decreased ROM of shoulder abduction and pain leading
to disability can be greatly attributed to the weakness
of the muscle Trapezius. Trapezius helps in rotating
the glenoid cavity upwards and thus helping abduction
of shoulder joint go beyond 90° 4. Power of Trapezius
decreases due to neuropraxia of SAN during the neck
dissection process resulting in pain and decreased
abduction2. Other movements like shoulder extension,
horizontal adduction and internal rotation are not affected
much because nerve supply to the muscles responsible
for those movements is not usually affected during
surgery. Shoulder flexion and external rotation may
be somewhat restricted due to the scapular instability
and reconstruction procedure. Various side effects of
RT2 like dermal reactions, mucositis and fatigue are
major deterrents for exercise therapy for the patients.
Decreased shoulder activities with muscle fibrosis may
cause severe restriction of shoulder movements and pain
during and post RT intervention as the late effect. Active
shoulder exercises are standard choice of treatment for
the shoulder dysfunction.
A summary of systemic reviews by Nicholas
Taylor et al3 suggested that PRET is a safe and effective
method to improve the ability to generate force under
major areas of physical therapy like cardiopulmonary,
musculoskeletal, neuromuscular and gerontology.
The feasibility of training oral cancer patients with
progressive resistance was studied by Mc. Neely et al5
on 52 patients who completed adjuvant therapy and
were assessed on long term follow up. In this study
they suggested that PRET can be used in shoulder
dysfunction rehabilitation with indication of the need of
more study in different stages of treatment post surgery.
However, they did not find the effects of PRET on
patients receiving active cancer treatment such as RT
and chemotherapy. In our study, we aimed to improve
shoulder abduction ROM by improving the strength of
the concerned muscles using the principles of PRET and
evaluate its efficacy.
The principal of PRET4 classically included
strengthening of muscles with resistances starting with
almost 50% of their 10 RM resistance In our study, Trial
group started PRET with a resistance of 25% weight of

their 1RM strength to maintain uniformity. The 1RM
strength was selected instead of 10 RM assuming the
lower capacity of the patients as they were cachexic
due to cancer and suffered from side effects like fatigue,
low blood count, nausea etc. due to ongoing RT and
chemotherapy10. Other major concern was to conserve
energy for the daily activities of the patients and to avoid
any adverse effect and continuity of their RT. PRET
sessions were restricted to two days per week for the
same reasons while all the participants carried out active
exercise program every day.
The major strength of the study was its large sample
size and trial design. A single blinded assessor did all
the measurements to decrease inter assessor variability.
Even though this is the largest randomized trial of PRET
on oral cancer patients, a few shortcomings can be
identified. In this study, muscle power was not measured
objectively as the focus was to assess improvement of
shoulder ROM. A longer follow up could reveal more
information. There is also scope to study the effect of
PRET when administered more than two supervised
sessions in future.

CONCLUSION
We concluded from the results of this study that
PRET during adjuvant RT influences the progress of
shoulder abduction range of motion significantly and
decreases shoulder dysfunction. The combination of
PRET and standard active exercises should be the choice
of treatment for shoulder dysfunction for the patients
undergoing adjuvant RT.
Conflicts of Interest Statement: None Declared
Funds/Grants: No fund was required.
Ethical Clearance: This study was approved by
the Institutional Review Board of TMC-ACTREC and
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ABSTRACT
Background: Learning a string musical instrument often requires repetitive precise and fine movements
and sometimes non-ergonomic position for long practice duration. Sufficient data on the underlying
musculoskeletal dysfunctions however is scarce. Objectives: The objectives of this study were to determine
the prevalence and risk factors of playing-related musculoskeletal disorders among string instrument players
in Malaysia. Method: A cross sectional survey was conducted at four music academies to gather data on
demographic factors, practice habits, and presentation of the playing-related musculoskeletal symptoms.
Hundred music academy students participated in the study. Results: The biomechanical risk factors that
predict PRMD are mainly associated with the upper limbs. Sixty one participants (61%) reported one
or more musculoskeletal complaints during the last twelve months. 88% of violin students, 58.33% of
classical guitar students, 55.56% of acoustic guitar students, and 41.67% of electric guitar students reported
symptoms. Among the 61 symptomatic participants, 70.49% complained of pain as their major symptom
while 27.87% reported weakness and numbness. 21.31% of the participants reported lack of control, and
4.92% complained of tingling respectively. Conclusion: The findings of this study highlight the need for
more attention to the medical problems among musicians. Early treatment and proper safety measures
should be taken to reduce the incidence of injuries among string players.
Keywords: string players, musculoskeletal symptoms, prevalence, Malaysia

INTRODUCTION
Arts and music have a long tradition in Malaysia and
there was a surge of interest in string instruments for last
few decades. Young generation of Malaysia is highly
involved in their musical training and umpteen students
regularly attend music classes for string instruments.
This crest of popularity is associated with a plethora
of musculoskeletal problems. Repetitive, precise and
fine movements of the arms and fingers are needed for
playing string instrument in a non-ergonomic posture
often for long practice time. These repetitive movements
and bad posture often lead to injuries such as overuse
Corresponding author:
Nizar Abdul Majeed Kutty,
Senior Lecturer, Department of Physiotherapy,
University Tunku Abdul Rahman, Selangor,
Malaysia, 43000

injury and musculoskeletal problems1. Playing-related
musculoskeletal disorders (PRMD) can be defined as
pain, weakness, lack of control, numbness, tingling, or
other symptoms that interfere with your ability to play
your instrument at the level you are accustomed to2.
Music students have comparable pain and overuse rates
as professional musicians3.
A good body of studies has shown that up to 80 %
of professional musicians experience musculoskeletal
problems as a consequence of playing their
instruments4. Studies put the prevalence of PlayingRelated Musculoskeletal Disorders (PRMD) between
39% and 89%; even young music students and amateur
players have been shown to be at risk5. The number
of instrumentalists with playing-related illness who
actually seek medical help is estimated to be as low as
15%, meaning that rates of illness may in fact be much
higher6.
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It is very important for the young string players to
develop healthy practice habits from the beginning of
their training in order to not affect by pain or any other
playing-related musculoskeletal disorders if they want
to become lifelong music makers in future. Given the
growing interest in the musculoskeletal problems of
musicians, academic musicians’ medicine societies
have been organized, and clinics specializing in treating
professional players and students have been established
in the United States and Europe. Though string
instruments are very popular in Malaysia, sufficient data
on the underlying musculoskeletal dysfunctions however
is scarce. The objectives of this study were to determine
the prevalence of playing-related musculoskeletal
disorders among string players and provide better health
care to instrumentalists by understanding the correlates
of PRMD.

MATERIALS AND METHOD
We adopted a cross sectional study design using a
questionnaire survey. Participants were non-professional
guitar and violin players attending music academies in
Malaysia. Participants were recruited from The Guitar
Store Cheras, Puchong, Balakong and Clavier Academy
of Music, Kuala Lumpur, Malaysia. Participants had to be
older than 12 years, without a history of traumatic injury
or orthopedic, rheumatologic or neurological diseases.
Subjects playing the string instruments from beginner to
expert level of either gender were included in the survey.
Participants were using three guitar types which included
classical guitar, electric guitar, and acoustic guitar and
violin as well. One hundred string instrument players
volunteering from four music academies participated
in this study. The researchers obtained ethical approval
from Scientific and Ethical Review Committee of
UTAR, Malaysia. Informed consent was obtained
from all participants and confidentiality of data was
ensured. Specifically designed questionnaire was used
to collect demographic data and details concerning the
music student’s experience which included practicing
characteristics. Furthermore, it assessed the presence
of PRMD as well as the existence of pain regions.
Additionally, subjective rating on pain using visual
analogue scale was incorporated in the questionnaire.
Questions on their exercise habits and computer usage
were also included. Medical consultation of a doctor
or physiotherapist for the symptoms was also taken
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into consideration. SPSS Version 20 was used for the
statistical analysis. The analyses were inclusive of
socio-demographic characteristics, practice habits, and
presentation of PRMD among the string instrument
students using descriptive statistics. All the possible risk
factors have also been analysed using Chi Square Test,
and Independent t test.

RESULTS
Among 100 participants, 57 were males and 47,
females. 24 participants played electric guitar, 24
for classical guitar, and 27 for acoustic guitar. 25
participants were trained in playing violin. The average
age of the participants was 19.98±7.41 years. Age
of the participants ranges from 12 to 53. 61% of the
participants had at least one of the musculoskeletal
symptoms during the last twelve months. Among 25
violin students, 88% of them developed symptoms
followed by classical guitar students (58.33%) and
acoustic guitar students (55.56%). The lowest frequency
of reported musculoskeletal symptoms is among electric
guitar students (41.67%). Graph 1 depicts the frequency
of each musculoskeletal symptom among the 61% of the
participants who reported at least one of the symptoms.
Among 61% of participants who complained
of PRMD, 29.51% reported that they had to stop
playing the instrument because the symptom. 43 %
of participants complained of pain as their playingrelated musculoskeletal symptom. The average score
on the VAS scale among the participants is 4.23 with a
standard deviation of 1.48. The pattern of presentation of
symptoms among four string instrument players is given
in Table: 1.

Graph 1. Injury Types and rank by Frequency
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Table 1: Number of reported symptomatic areas vs. instrument
Symptomatic areas

Electric Guitar

Classical Guitar

Acoustic Guitar

Violin

Neck

1 (4.17%)

2

(8.33%)

1

10 (40 %)

Right Shoulder

4 (16.67%)

2

(8.33%)

3 (11.11%)

4 (16 %)

Left Shoulder

1 (4.17%)

0

1

11 (44 %)

Right Upper Arm

1 (4.17%)

0

0

Left Upper Arm

0

1

(4.17%)

1

Right Lower Arm

1 (4.17%)

1

(4.17%)

0

(3.70%)

(3.70%)

3 (12 %)
(3.70%)

2(8%)
4 (16%)

Left Lower Arm

1 (4.17%)

1

(4.17%)

1

(3.70%)

1 (4%)

Right hand

1 (4.17%)

4 (16.67%)

2

(7.41%)

5 (20%)

Left hand

1 (4.17%)

5 (20.83%)

2

(7.41%)

5 (20%)

Right fingers

1 (4.17%)

3 (12.50%)

4 (14.81%)

3 (12 %)

Left fingers

4(16.67%)

11 (45.83%)

12 (44.44%)

8 (32%)

Mid-back

1 (4.17%)

1

Lower back

0

0

Buttocks

0

1

Right Upper Leg

0

Left Upper Leg

0

(4.17%)

0

0

0

1(4%)

0

0

0

0

1

(4%)

0

0

1

(4%)

(4.17%)

Right Lower Leg

0

1 (4.17%)

0

1

(4%)

Left Lower Leg

0

0

0

1

(4%)

Total symptomatic
subjects (n=61)

10

14

15

22

There are 24 (58.5%) participants who exercise regularly and suffer from PRMD, while 17 (41.5%) of them do
not have the symptoms. 37 (62.7%) of the participants who do not exercise regularly demonstrated symptoms while
22 (37.3%) of them do not have the symptoms (Table: 2). There is no statistically significant association between
performance of regular exercise and prevalence of symptoms (p=0.674).
Table 2: Association between regular exercise and PRMD
Regular Exercise

Prevalence of PRMD
n (%)

Performed

24 (58.5%)

Not performed

37 (62.7%)

χ²

df

POR

P value

0.177

1

0.839

0.674

As shown in Table 3; among the participants who demonstrated PRMD, 14 (50%) of them use computer for less
than 1 hour per day, 34 (77.3%) of them use computer for 1 to 3 hours, and 13 (46.4%) of them use computer for
more than 3 hours per day (p=0.012).
Table 3: Association between duration of computer use per day and PRMD
Duration of computer use
per day

Prevalence of PRMD
n (%)

<1 hour

14 (50%)

1-3 hours

34 (77.3%)

>3 hours

13 (46.4%)

χ²

df

P value

8.821

2

0.012
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Table 4 shows the association between warm
up before playing the string instrument and PRMD.
There are 30 (69.8%) participants, who perform warm
up before playing the instrument that has symptoms,
while 13 (30.2%) of them do not have any symptoms
(p=0.118).
Table 4: Association between performing warm
up and PRMD
Warm Up

Prevalence
of PRMD
n (%)

Warm Up
Performed

30 (69.8%)

Warm
Up Not
Performed

χ²

df

2.438

1

P
value

POR

1.935

0.118

31 (54.4%)

The association between taking breaks during long
hours of practice and symptoms is depicted in Table 5.
A total number of 32 participants practice for more than
45 minutes per session. It was found that taking breaks
will effectively prevent the incidence of musculoskeletal
symptoms
(p < 0.05).
Table 5: Association between taking breaks
during practice and PRMD.
Taking
Breaks

Prevalence of
PRMD
n (%)

Never

22 (68.75%)

Sometimes

10 (31.25%)

Always

3 (9.38%)

χ²

df

P value

7.845

2

0.041

DISCUSSION
The current study estimated that the prevalence of
playing related musculoskeletal problems among string
players in Malaysia is high. Violin players reported
the highest prevalence of musculoskeletal symptoms,
followed by classical guitar, acoustic guitar, and electric
guitar players. Pain is the most common musculoskeletal
symptom reported, followed by weakness and numbness,
lack of control, and tingling. Symptoms are common in
left fingers of the string instrument students because they
need to press hard on the string in order to produce an
accurate sound and it often results in pain. Majority of
the symptomatic participants do not stop playing the
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instrument when they encountered the musculoskeletal
symptoms. This could be due to the moderate intensity
of pain, thus they are still able to bear with the pain
to continue playing the instrument. Although left
fingers are the most common symptomatic area among
participants however, we found electric guitar students
have the lowest prevalence of symptoms found in left
fingers as compared to the other 3 string instrument
students. This can be due to the light pressure needed to
press on the strings of the electric guitar as the sound is
produced by the amplifier easily and the volume can be
increased easily too.
The high frequency of pain related to playing a
musical instrument is in accordance with previous
studies, describing rates up to 87% of music students
with PRMD7. MacKinnon8 and colleagues have shown
that sensory axons in mixed nerves are more vulnerable
to injury, because they are located in the fascicles on
the periphery of the nerve. Researchers estimated that
violin players presented highest number of symptomatic
areas and neck, left shoulder, and left fingers are the
most common symptomatic areas. The findings are
in accordance with the results from previous studies.
Violinists showed the predomination of disorders in
the left upper limb such as tendinitis and compressive
syndromes. The left hand of violinists presents around
twice as many problems as the right hand, which may
derive from the more awkward position required of the
wrist and fingers in executing the fingering movements9.
Guitar players who have not developed strength in their
forearm musculature for preparation of long hours of
practice time are often susceptible to this kind of injury10.
In the study by Nyman11 there was prevalence of pain in
the neck and shoulder of 35.3% in the group of violinists.
Hagberg12 found that violinists have a higher incidence
of pain in the neck, shoulder, elbow and forearm than
pianists. Guitar and other fretted instruments played with
a pick have high tendonitis potential. A tight grip on the
instrument's neck with the left hand, and pushing down
hard on the frets, especially for chords, also can result in
muscle strain and accompanying tendonitis13.
There is a positive correlation between prevalence
of musculoskeletal disorders and usage of computer.
According to Paul Marxhausen14, sizable percentages of
musicians develop physical problems related to playing
their instruments; and if they are also computer users,
their risks are compounded and complicated. Our results
show that medical and physiotherapy consultation after
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injury was low. Physiotherapy consultation of the injured
participants was as low as 14%. The musicians may be
unwilling to seek medical help early, because they are
concerned that the physician will require the limitation
of practice or performance times, or worse, instruct the
musician to stop playing altogether. In addition, there
is a social or work ethic concern about the label of an
injured musician15.
Our findings suggest that taking breaks during
practice is an effective way to avoid PRMD. Breaks are
the most effective injury prevention strategy16. Taking
frequent breaks will reduce the strain on injured tissues
and allow better healing. A 10 to 15 minute break is
considered ideal before playing17. Students should be
encouraged to incorporate two kinds of breaks into their
practice routine: micro-breaks, and breaks away from
playing. A micro-break might consist of stopping for 30
seconds, or counting rests when practicing a piece with
accompaniment18. In addition, warm up is statistically
not significant in preventing musculoskeletal disorders
though most of the previous studies suggest that warm
ups could help to prevent injuries. Klickstein19 proposed
that serious health risk can be developed by neglecting
warm-up before playing the instruments. Physical
education in music schools and conservatories has been
sorely neglected. Our results indicate that the students
are not performing warm ups in an effective way.
Flexibility in the shoulder, elbow, wrist and finger joints
is essential for a flexible bow hold, correct bow stroke,
and quality tone production20.
The prevalence of musculoskeletal symptoms is
higher among participants that play instrument other than
the four string instruments. In our study 48 participants
are playing other musical instruments such as piano,
ukulele, drums, keyboard and so on. This might have
an impact on the frequency of musculoskeletal problems
among string instrument students because playing other
instrument can also cause musculoskeletal problems21.

of this population.
Conflict of Interest: The authors declare no conflict
of interest.
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ABSTRACT
The diabetic wounds, ulcers heal slowly and this often results in prolonged hospitalizations. Wound
infections delays healing in diabetic ulcers, and thus the standard treatment includes wound dressings and
use of antibiotics. However, there is increasing resistance of bacteria to antibiotics. The purpose of study was
to determine the effects of ultraviolet radiation on the healing of diabetic ulcers.
Method: - A comparative study on 20 patients with convenient sampling was conducted in the medicine
ward of Christian Medical College and Hospital. Patients data was collected and was analyzed using
statistical unpaired T test, Wilcoxon’s test and Mann-Whitney test proportion, to study the effect of ultra
violet radiations in diabetic wound healing.
Results and Conclusion: There was 50.17% decrease in the surface area of the ulcers of the experimental
groups, while there was only 16.67% decrease in the surface area of the ulcers of the control group. There
was a 51.52% decrease in the scores of the Wagner’s scale on the experimental group, but only a 23.53%
decrease in the score of Wagner’s scale on the control group. There was a 48.48% decrease in the scores of
the Likert’s scale on the experimental group, but only a 23.53% decrease in the score of Likert’s scale on the
control group. Hence it shows the effectiveness of the ultraviolet radiation in diabetic wound healing. Thus,
this study has demonstrated that ultraviolet radiation is an effective modality for treating the diabetic ulcers.
Ultraviolet radiation (Type B) was found effective in reducing wound volume and surface area
Keywords- Diabetes, Wound Healing, Ultraviolet radiation.

INTRODUCTION
A diabetic ulcer is a major complication of
the diabetes mellitus, and probably the component
of diabetic foot. The risk factors implicated in the
diabetic ulcer are diabetic neuropathy, peripheral
vascular disease, cigarette smoking, poor glycemic
control, previous ulcerations and amputations, diabetic
nephropathy and ischemia of small and large blood
vessels. Constant pressure on an area of skin reduces
Corresponding author:
Dr. Sandeep S Saini
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College of Physiotherapy, Christian Medical College
and Hospital, Ludhiana,
E-mail: sssainicmc@yahooo.co.in, Ph. : 0161-2660044

the blood supply and this eventually causes the cell
death, breakdown of the skin and development of an
open sore. tissues are capable of withstanding enormous
pressures when brief in duration but prolonged exposure
to pressure even slightly above the capillary filling
initiates ulceration1. Prevalence of diabetic ulcers
among diabetic patients was 14.30%, which includes
65.74% in males and 34.25% in females2 Treatment
consists of the appropriate bandages, antibiotics,
debridement and arterial revascularization. New modes
of treatments are ozone therapy and growth factors,
recently the stem cell therapy is also helpful for treating
the patients with the diabetic ulcers5.The effectiveness
of UV energy in producing biological changes depends
on the chosen irradiation parameters. UVA, for example,
has the longest wavelength and penetrates to the levels
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of the upper dermis of the human skin, and UVB only
penetrates to the stratum basale; however, the UVC only
enters the upper layer of the epidermis.

PURPOSE OF STUDY
The purpose of the study is to study the effect of
ultraviolet radiation in the diabetic wound healing and to
study the bactericidal effect of the ultraviolet radiations.

OBJECTIVES OF THE STUDY
To evaluate the bactericidal effect of ultraviolet
radiation.
To evaluate the effect of ultraviolet radiation on the
healing processes of the wound.
To evaluate the effect of the ultraviolet radiation on
the formation of the granulation tissue.

METHODOLOGY
SUBJECTS: The population consisted of
purposively selected 20 subjects (males and females)
who consented to participate in the study. All of the
subjects were diagnosed to have diabetic ulcers. They
were all receiving treatment in medicine ward of
Christian Medical College and Hospital, Ludhiana, at
the time of study and all of them had chronic diabetic
ulcers.
INCLUSION CRITERIA
The study included absence of previous skin
breakdown or wound prior to being admitted, presence
of ulcers on the lower limbs; a stable including the
antibiotic ciproflaxin, a wound duration of at least 8
weeks; an age between 35-65 years.
EXCLUSION CRITERIA
Patients with pressure sores, neuropathy,
malnutrition, dermatitis or with metallic implants were
excluded from study.
MATERIAL USED
The instruments used for this study were fluorescent
tube ultraviolet radiation lamp, sterilized cellophane
paper, marker, graph paper, swab stick, towel, Vaseline,
and cotton wool.
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PROCEDURE
The patients were divided into two groups, group
A and group B. in group A, an ulcer in 10 patients were
served as the experimental limbs and were treated using
both ultraviolet radiation, traditional saline-wet-tomoist wound dressings and antibiotics and also with
the diabetic control medications. The other group B
was served as the control were treated only with the
traditional saline-wet-to-moist dressing antibiotics and
diabetic control medications.
The source of ultraviolet radiation was a fluorescent
tube ultraviolet lamp (UVB). The dosage (distance
and duration), used for the study was based on the
specifications in the literature of the ultraviolet radiation
lamp apparatus- 3 inches of distance between the
fluorescent lamps and the wound, and a progressively
increasing exposure duration with each session (3/4,
1, 2,2.5, 3, 4 and 5 and minutes for the seven sessions
respectively). The wounds were radiated once a day for
15 days.
The skin surrounding the wounds on the
experimental limbs was protected from undesired
exposure to ultraviolet radiation by applying 2mm thick
layers of Vaseline and cotton wool to the wound edges.
Surrounding skin was covered with thick folds of towels.
The surface area of each ulcer (both experimental and
control) was determined using the plan matric method.
The cellophane sheets used for the study were washed in
a disinfectant and dried. The sheets were dried and then
sterilized by exposing both surfaces of each sheet to high
intensity ultraviolet radiation (B) rays for ten minutes at
a distance of 50 cm.
First, a sheet was spread over each diabetic ulcer. A
second sheet was placed on the top of the first sheet and
the surface of each of the wounds was traced with the
marker. The sheets that were in contact with the diabetic
ulcers were discarded while the upper sheets were kept
as a record of the surface area of diabetic ulcers. The
outline traced on the sterilized cellophane sheet was
transferred to metric graph paper. The area under the
traced sterilized cellophane sheet was estimated by
counting the number of small squares enclosed in the
tracing. The surface area of the wounds was calculated
with the following formula:
Wound surface area (cm2) = number of squares
within the tracing * 0.0625 (cm2)6.
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Diabetic ulcers were traced on a weekly basis,
and either a reduction or increase in the surface area
of the ulcers was computed in percentage. The ulcers
were assessed with the Wagner’s scale for diabetic foot
weekly, to check the prognosis of the treatment during
the study.
Fig 1 Ulcer Healing

RESULTS
Table 1: Statistical analysis
AGE

Unpaired T Test

Group A

Group B

Mean

52.60

53.40

S.D.

6.114

6.257

Mean Difference

-0.80

Unpaired T Test

0.289

P value

0.7757

Table Value at 0.05

2.10

Result

Not-Significant

The mean age of the patients was 50+ 18.3 years.

DAY 1

DAY15

The epithelization of the diabetic ulcer was assessed
on weekly basis.

STATISTICAL ANALYSIS
The data was recorded and was divided into two
groups (group A and B). Firstly, the age for both the
groups was considered and it was analyzed using
parametric test. Secondly, the variables of the group
A were considered for (wound surface area) and it was
analyzed using paired T test. Thereafter the group A
variables were analyzed within the group for Wagner’s
scale and Likert’s scale using the non-parametric tests.
Same way the variables for group B were analyzed
within the group separately using the paired T test and
thereafter non parametric test.
There after the results of both the groups (group
A&B) were analyzed using comparative scales. The
results of the wound surface area were analyzed
using the paired T test and was recorded. The second
variables regarding the Wagner’s scale was analyzed
by the WALCOXONS test and the third component i.e.
Likert’s scale was analyzed by MAN-WHITNEY’S test.
The level of significance was set at 0.05.

Calculated value 0.289 is less than the table value
at5% level of significance with def. 18 i.e. 2.101 So the
null hypothesis is accepted so there is no Significant
difference between the Group A and Group B w.r.t.
variable AGE
Table 2: COMPARISON BETWEEN SURFACE
AREA OF WOUNDS
Comparison of
Difference

Surface Area of Wound
Group A

Group B

Mean Difference%

50.17

16.67

Mean Difference

2.87

1.01

There was 50.17% decrease in the surface area
of the ulcers of the experimental groups, while there
was only 16.67% decrease in the surface area of the
ulcers of the control group.
Table No: 3 SCORE OF WAGNER’s SCALE
Comparison of
Difference

Wagner’s Scale
Group A

Group B

Mean Difference%

51.52

23.53

Mean Difference

1.70

0.80

There was a 51.52% decrease in the scores of the
Wagner’s scale on the experimental group, but only
a 23.53% decrease in the score of Wagner’s scale on
the control group.
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Table 4: SCORE OF LINKERT’s SCALE
Comparison of Difference

Likert’

s Scale

Group A

Group B

Mean Difference%

48.48

23.53

Mean Difference

1.60

0.80

There was a 48.48% decrease in the scores of the
Likert’s scale on the experimental group, but only a
23.53% decrease in the score of Likert’s scale on the
control group.

DISCUSSION
The aim of the ultraviolet radiation is to destroy
bacteria, remove slough, and promote repair. This occurs
by helping to increase epithelial cell turnover, epidermal
cell hyperplasia, and increasing DNA synthesis.
Ultraviolet radiation is bactericidal in that it has an effect
on the DNA of the bacteria. Ultraviolet radiation mostly
damages the DNA by producing thymine dimers, which
are cross links between adjacent pyrimidine bases in a
DNA strand. Short wavelength UV light has enough to
damage chemical bonds in DNA molecules, which are
very stable under most conditions.
The UV light can cause adjacent pyrimidine bases
in DNA (thymine and cytosine), to bond to one another
instead of complimentary DNA strand. This disrupts
DNA replication. Ultraviolet photons harm the DNA
molecules of living organisms in different ways. In one
common damage event, adjacent thymine bases bond
with each other, instead of across the “ladder”. This
makes a bulge, and the distorted DNA molecules does
not function properly.7
Compared to control ulcers, there was a significantly
greater reduction in both the surface area and the volume
of the ulcers subjected to six weeks of UVB radiation.
Our study suggests that UVB radiation is effective in
decreasing ulcers size, and lends support to work of
Nussabaum who concluded that ultraviolet radiation can
accelerate reduction in size of diabetic ulcers3.
Furthermore, compared to control there was a
significantly greater growth of epithelium in the ulcers
subjected to radiation to two weeks. This supported the
study of Thai, who concluded that ultra violet radiation
increases epithelial cells proliferation in non-healing
ulcers, thus giving the wound surface its typical red

bubbled.8 This study showed that there was significant
reduction of the bacterial growth in the UVB irradiated
wounds compared to controls. This showed that
ultraviolet radiation was greatly effective in killing
bacteria in the diabetic wounds. This supported the
study of Ruiz who reported that ultra violet radiation
could destroy 100% microorganisms present in a
wound.4 Adedoyin et al. highlighted the importance
of physiotherapy in wound care, including such
physical agents as electrical stimulation, ultrasound,
laser therapy, iontophoresis, infrared and ultraviolet
radiations.6 this study further highlights the efficacy of
physiotherapy in wound care. UV light is one of the
oldest physiotherapeutic modalities available to therapist
especially in developing countries. Physiotherapists are
advised to consider the adjunctive use of this modality
and others in the holistic management of the diabetic
ulcers.

CONCLUSION
This study has demonstrated that ultraviolet radiation
is an effective modality for treating the diabetic ulcers.
Ultraviolet radiation (Type B) was found effective
in reducing wound volume and surface area. Also, it
increased process of wound epithelization and killing of
bacteria in study wounds. The sample size of this study
was small and the stages of the diabetic ulcers were not
described. It is recommended that future studies of this
nature should use larger samples and compare different
stages of the diabetic ulcers to further validate these
findings.
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ABSTRACT
Introduction- Back pain is an extremely common human phenomenon; a mankind has to pay to keep their
posture upright. Attention has been focused on the prevention of occupational injury and disease to promote
health among workers.. Measurement of foot posture is widely considered to be an important component of
musculoskeletal examination in clinical practice and research as variations in foot posture has been found
to influence lower limb gait kinematics, muscles activity, balance and functional ability and predisposition
to overuse injury.
Aim and objective1. To study foot posture in female school teachers with mechanical low back pain.
2. To study foot posture in female school teachers without mechanical low back pain
3. To compare foot posture in female school teachers with and without mechanical low back pain
Methodology- 100 primary school female teachers fulfilling the inclusion criteria were selected.
Group A (case subjects=50) consisted of teachers with mechanical low back pain and Group B(control
subjects=50)consisted of the teachers without back pain. The low back pain and the foot posture was
measured. A visual analog scale (VAS) was used to measure the intensity of low back pain.
Results- Mean, T- value and p-value of both the groups were compared.. Therefore on the basis of overall
statistical value it was found that there was significant effect of mechanical low back pain on foot posture in
primary school female teachers having mechanical low back pain. The feet of female school teachers with
mechanical low back pain were pronated (+2).
Conclusion-From the result of the study, it was concluded that there is a significant effect of mechanical low
back pain on foot posture.
Keywords- Mechanical low back pain, VAS, calcaneal frontal plane position, medial longitudinal arch
Pronated foot.

INTRODUCTION
Back pain is an extremely common human
phenomenon; a mankind has to pay to keep their
posture upright. According to a study, almost 80% of
persons in modern industrial society will experience
back pain at some time during their life¹. Prevalence
Corresponding author:
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of musculoskeletal pain was 79.17% among school
teachers. The most prevalent body site on which teachers
reported pain was the back (63.8%)10. School teachers
represent an occupational group among which there
appears a high prevalence of musculoskeletal disorders.
Musculoskeletal complaints especially of the lower back
are common among teachers. LBP is a common problem
affecting both genders and most ages, for which about
one in four adults seeks care in a six-month period.11.
Low back pain not only signifies poor quality
of individual’s life, but also shows decrease in labor
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productivity due to off work, absenteeism and early
retirement. Poor posture and improper techniques of
lifting or carrying are the two very common causes
of low back pain in teachers. Chronic low back pain
prevalence was 4.2% in individuals aged between 24
and 39 years old and 19.6% in those aged between 20
and 59. Poor posture standing is major risk factor12. This
includes twisting such as turning from the board to the
class and back again6. Teachers prolonged posture; static
works and repetition are the cause of repetitive strain
injuries, which is one type of musculoskeletal disorders
that directly affect the low back pain11.
We all know teachers work long hours that involves
standing continuously on a daily basis. This high
performance daily activity leads to muscles fatigue and
joints that have been over worked and over stimulated15.
Working in a standing position on a regular basis can
cause general muscles fatigue, sore feet, swelling of the
legs, varicose veins and other health problems. These
are common complaints among whose jobs require
prolonged standing keeping the body in an upright
position requires considerable muscular effort that is
particularly unhealthy even while standing motionless14.
Prolonged standing is closely associated with back pain
in teachers11. It effectively reduces the blood supply to
the loaded muscles. Insufficient blood flow accelerated
the onset of fatigue and causes pain in the muscles
of legs and back14. Measurement of foot posture is
widely considered to be an important component of
musculoskeletal examination in clinical practice and
research as variations in foot posture has been found to
influence lower limb gait kinematics, muscles activity,
balance and functional ability and predisposition to
overuse injury16

of the forefoot consisted of assessing the congruence of
medial longitudinal arch. With the patient standing in
the relaxed stance position, the patients were instructed
to stand still, with their arms by the side and looking
straight ahead. The posterior aspect of the calcaneus
was visualized in line with the long axis of the foot. The
foot was then graded according to visual appraisal of the
frontal plane position. Then curvature of the arch was
observed from the medial side of foot. This observation
was made by taking both the arch congruence into
consideration.

Figure1.1 Relaxed stance position

Figure 1.2 : Everted calcaneal position- pronated foot (+2)

METHODOLOGY
Research design: Case control design
Protocol: A case control approach was used.
Group A (case subjects=15) consisted of teachers
with mechanical low back pain and Group B (control
subjects=15) were the teachers without back pain.
Low back was measured by VAS and calcaneal frontal
plane position and medial longitudinal arch height were
measured by The Foot Posture Index which consisted
of six validated, criterion-based observations of the
rear foot forefoot. The rear foot was assessed via the
inversion/eversion of the Calcaneus. The observation

Figure 1.3: Arch height very low- Pronated foot (+2)

• Data Analysis: Mechanical low back pain and
the foot posture was measured. We had measured the
calcaneal frontal plane position and congruence of the
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RESULTS

medial longitudinal arch. The rear foot was assessed via
the inversion/eversion of the Calcaneus. The observation
of the forefoot consisted of assessing the congruence of
medial longitudinal arch. A visual analog scale (VAS)
was used to measure the intensity of low back pain.
•
pain).

Mean, T- value and p-value of both the groups
were compared. T-value for arch height of Group A and
Group B was 5.518 and for calcaneal plane position was
3.77. p-value was 1.761 for 14 degree of freedom at 5%
level of significance. Therefore on the basis of overall
statistical value it was found that there is significant
effect of mechanical low back pain on foot posture
in primary school female teachers having mechanical
low back pain. The feet of female school teachers with
mechanical low back pain were pronated (+2).

GROUP-A (teachers with mechanical low back

• GROUP-B (teachers without mechanical low
back pain).

Table: 1.1: Arch height statistical values
Groups

Mean (±S.D.)
Right ft.

Left ft.

1.With back pain

1.8 (0.4)

1.73(0.5734)

2.Without back pain

0.2 (0.560)

0.2666 (0.5734)

t-value

P-value

5.518

1.761

t-value

P-value

5.518

1.761

Table: 1.2: Calcaneal plane position statistical values
Groups

Mean (±S.D.)
Right ft.

Left ft.

1.With back pain

1.6(0.4)

1.71(0.5734)

2.Without back pain

0.2

0.2666 (0.5734)

(0.560)

Table: 1.3: Talar head palpation statistical values
Groups

Mean (±S.D.)
Right ft.

Left ft.

1. With back pain

1.7(0.5)

1.71(0.5734)

2. Without back pain

0.2

0.2666 (0.5734)

(0.560)

t-value

P-value

5.510

1.744

Table: 1.4: Curves above and below lateral malleoli statistical values
Groups

Mean (±S.D.)
Right ft.

Left ft.

1.With back pain

1.6(0.4)

1.71(0.5734)

2.Without back pain

0.2

0.2666 (0.5734)

(0.560)
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t-value

P-value

5.518

1.761
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Table: 1.5: Inversion /eversion of calcanium statistical values
Groups

Mean (±S.D.)
Right ft.

Left ft.

1.With back pain

1.5(0.4)

1.6(0.4734)

2. Without back pain

0.4

0.256 (0.5734)

(0.560)

t-value

P-value

5.418

1.661

t-value

P-value

5.519

1.710

Table: 1.6: Talonavicular bulge statistical values
Groups

Mean (±S.D.)
Right ft.

Left ft.

1.With back pain

1.8(0.4)

1.71(0.5734)

2.Without back pain

0.4

0.267 (0.5734)

(0.560)

DISCUSSION
In this study, the foot posture of the primary school
female teachers was analyzed in teachers who are having
MLBP (mechanical low back pain) and who did not
have MLBP using VAS (visual analog scale) for pain
intensity and foot posture by the Foot Posture Index
consists of six validated, criterion-based observations of
the rear foot forefoot. The FPI (foot posture index) is a
diagnostic clinical tool aimed at quantifying the degree
to which a foot can be considered to be in a pronated,
supinated or neutral position. The rear foot was assessed
via the inversion/eversion of the Calcaneus. The
observation of the forefoot consisted of assessing the
congruence of medial longitudinal arch.18
Poor posture and improper techniques of lifting
or carrying were the two very common causes of low
back pain in teachers. Poor posture standing is major
risk factor. This included twisting such as turning
from the board to the class and back again6. Teachers
prolonged posture; static works and repetition were the
cause of repetitive strain injuries, which is one type of
musculoskeletal disorders that directly affect the low
back pain11.
Teaching leads to stress which affects school teaching
performance. The work of teachers not only involve
teaching students but also preparing lessons, assessing
student’s work and participating in different school
work10. But the present study indicated the pronated foot
posture because of MLBP due to prolonged standing job

of the teachers on the regular basis which can further
lead to development of symptoms like planter fasciitis
refers to the inflammation of the fascia under the heel, it
may lead to flat or tilted feet and bony spurs in the base
of the ankle which can make the condition worse.
According to Biomechanics of low back pain by
Michael A Adams, mechanical influences must be
important because specific types of mechanical loading
constitute the greatest known risk factors for low back
pain in general. Vertebral bodies resist most of the
compressive force acting down the long axis of the spine,
whereas the neural arch protects the spinal cord and
provides attachment points for muscles and ligaments.
The nucleus pulposus behaves like a pressurized fluid,
and generates tensile ‘hoop’ stresses on the annulus
so that excessive compressive loading of the spine can
lead to tensile failure in the annulus. Damage is mostly
located in the end-plate or in the trabeculae just behind
it. Compressive damage arising from repetitive loading
is probably a common event in life. Disrupted tissues
give rise to localized stress concentrations which can be
painful. Microscopic damage would accumulate most
rapidly in tissues such as disc or tendons which are
loaded severely and yet which have a poor blood supply
and a low metabolic rate7.
The approach of this study suggests that one should
avoid prolong standing on the daily basis, teachers who
are having MLBP as continuous standing can lead to
severe harmful effects on the feet. Teachers who are
used to stand for most of the day and having MLBP their
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foot posture become altered, they are having pronated
foot as compared to those who do not have MLBP.

LIMITATION OF THE STUDY

And Symptoms? Manual Therapy 14(2009) 314320.
3.

Mezgebuyitayalmengestu Et Al Low Back Pain
And Associated Factors Among Teachers In
Gondar Town, North Gondar, Amhara Region,
Ethiopia. Www.esciencecentral.org/journals.

4.

Richard A.deyo Et Al Low Back Pain, What Can
The History And Physical Examination Tell Us
About Low Back Pain? Jama , August 12, 1992vol 268,no.6.

5.

Lizetteborreli, Lower Back Pain Linked To
Standing On Your Feet For Just 25 Minutes Daily,
September 24,2013.

6.

Samad, Nurulizzah Abdul Et Al Prevalence Of
Low Back Pain And Its Risk Factors Among
School Teachers. American Journal Of Applied
Sciences .2010, Vol. 7 Issue 5, P634-639.6p. 4
Charts.

7.

Michael A Adams Biomechanics Of Back Pain,
Acupuncture In Medicine 2004;22(4):178-188.

8.

David J. Magee Orthopedic Physical Assessment
Enhanced Edition 4th Edition,2006.

9.

Peter Brukner And Karim Khan Et Al 3rd Edition
Clinical Sports Medicine 2008.

10.

Magdy A. Darwish And Shatha Al-zuhair Et
Al
Musculoskeletal Pain Disorders Among
Secondary School Saudi Female Teachers Volume
2013, Article Id 878570, 7 Pages.

11.

Peter M Kent Et Al, The Epidemiology Of Low
Back Pain In Primary Care,vol 13, 2005

12.

Rodrigo Dalke Meucci Anaclaudia Gastal
Fassa,ii And Neice
Muller
Xavier,faria,
Prevalence
Of
Musckuloskeletal
Pain,
Us
National
Library
Of
Medicine
National Institutes Of Healthvol 49, 2015
Oct 5prevalence Of Chronic Low Back Pain:
Systematic Review.

• Small sample size.
• Information about MLBP, musculoskeletal
symptoms and other factors were obtained
by selfreporting method.
• Care should be taken during measurement of FPI.
Future scope of the study :
• It is important that future studies should compare
the foot posture in females with males who are having
MLBP.
• Large sample size.

CONCLUSION
From the result of the study, it was concluded that
there is a significant effect of mechanical low back pain
on foot posture .
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(institutional and national) and with the Helsinki
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consent was taken from the subjects prior to the study.
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ABSTRACT
Background: Hearing loss is considered as a partial or total inability to hear. It is the most common sensory
deficit in the elderly and it is becoming a severe social and health problem. Especially in the elderly, hearing
loss can impair the exchange of information , thus significantly impacting everyday life , causing loneliness,
isolation, dependence and frustration as well as communication disorders, which has been reported to
reduce the quality of life (QOL). This extra burden in turn increases the risk of developing mental health
problems like depression.The present study was aimed at finding out the association of severity of auditory
impairment related handicap with quality of life in older adults.
Method: The study was conducted in 94 subjects with hearing impairment. Each individual underwent
clinical evaluation. The Hearing Handicap Inventory for the Elderly Screening (HHIE-S) version was
used to assess the hearing impairment related handicap. Short Form 36 Health Survey (SF-36) was used to
measure the quality of life in the subjects.
Results: Mann Whitney U test was used to find the association between the severity of auditory impairment
related handicap and quality of life in older adults. Results showed that severity of auditory impairment
related handicap is not associated with quality of life in older adults
Conclusion: The present study has shown that the severity of auditory impairment related handicap is not
associated with poor quality of life in older adults
Keywords: Auditory impairment, quality of life.

INTRODUCTION
Hearing loss, deafness, hard of hearing, anacusis
or hearing impairment is considered as a partial or
total inability to hear¹. Hearing loss is caused by many
factors, including: genetics, age, exposure to noise,
illness, chemicals and physical trauma. Hearing testing
may be used to determine the severity of the hearing loss.
While the results are expressed in decibels, hearing loss
is usually described as mild, mild-moderate, moderate
,moderately severe, severe or profound. Hearing loss is
Corresponding author:
Sanjay Eapen Samuel
Professor & Principal, Laxmi Memorial College of
Physiotherapy, A.J Institute of Medical Sciences,
Mangalore, Karnataka State, India
E-mail Address: eapenss@yahoo.co.in

usually acquired by a person who at some point in life
had no hearing loss.
Globally hearing loss affects about 10% of the
population to some degree². The epidemiology of
hearing loss study, a population based study of age
related hearing loss conducted in 1993-1995 found that
46% of adults aged 48-87 years had hearing loss³. There
is a progressive loss of ability to hear high frequencies
with increasing age known as presbycusis. For men, this
can start as early as 25 and women at 30, but may even
affects teenagers and children. Although genetically
variable it is a normal concomitant of aging and is
distinct from hearing losses caused by noise exposure,
toxins or disease agents4.
Hearing loss is categorized by their type, their
severity and the age of onset. Furthermore, a hearing
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loss may exist in only one ear or in both ears. There are
three main types of hearing loss, conductive hearing loss
and sensorineural hearing loss and a combination of the
two mixed hearing loss5
The Hearing Handicap Inventory for the ElderlyScreening version (HHIE-S) is used to find the hearing
handicap individuals. The HHIE-S is a series of 10
standardized questions developed to screen for self
assessed hearing handicap elderly individuals. The
questions consist of five social or situational items and
five emotional response items. A response of “yes” is
given 4 points, “sometimes” is given 2 points, and “no”
is given 0 points. HHIE-S scores can range from 0 to 40,
with a score of 8 or higher indicative of at least a mild
hearing handicap6 (Ventry and Weinstein)
Hearing loss is the most common sensory deficit in
the elderly and it is becoming a severe social and health
problem7.A narrative review of selected literature by
Gopalakrishnan N et al to find the quality of life in older
ages found that quality of life is described often with both
objective and subjective dimensions8. The majority of
the elderly people evaluate their quality of life positively
on the basis of social comparisons. Adaptation and
resilence might play a part in maintaining good quality
of life. Although there are no cultural differences in the
subjective dimensions of quality of life, in the objective
dimension such differences exist.It is commonly
accepted that people with physical disabilities or
suffering from chronic diseases may encounter practical
and or social problems in everyday life that reduce their
activity level beyond those experienced by individuals
without disability.
A study to investigate the impact of hearing loss
on quality of life stated that severity of hearing loss
is associated with reduce quality of life in older adults9
.Participants who have difficulties with communication
were assessed by using the Hearing Handicap for the
Elderly Screening version (HHIE-S),with additional
questions regarding communication difficulties in
specific situations. Health related quality of life was
assessed by using measures of activities of daily living
instrumental ADLs and the Short Form 36 Health
Survey(SF-36).
The complex nature of hearing problems in older
adults involves changes in the auditory periphery as well
as in the central mechanism for processing sound input10.
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These changes affect the social and emotional impact of
hearing disorder. The importance of understanding the
many implications of hearing loss on quality of life is
to be emphasized. Understanding the impact of hearing
loss on quality of life is of greater importance.
The impact of hearing loss may be profound, with
consequences for the social, functional and psychological
wellbeing of the person11-13. Our lack of understanding
of this disease process and our inability to remediate its
progression are important parts of the problem.
Hearing impairment is considered the most
prevalent sensory impairment in the elderly, affecting
individuals aged 75 years and older14. As our society
matures there are people living into their 60s, 70s, 80s,
and beyond, due to factors such as improved nutrition
and health care15
Aging is defined as the biological process of
growing old, and intrinsic and extrinsic factors , as
well as their interactions influence the degree and rate
at which our hearing ages16. Thus the occurrence of
presbycusis is thought to be determined predominantly
by genetic factors; however, it also can be influenced
by environmental factors, such as noise, ototoxic drugs,
alcohol, and diabetes.
Optimal management of hearing loss should include
an evaluation of quality of life (QOL) status . This is due
to the fact that several studies have already demonstrated
that presbycusis may have a negative effect on QOL and
psychological well being-social isolation, depression,
anxiety and even cognitive decline have been reported
in affected persons11-13
Chen DS et al in a study to find the association
between hearing impairment and self-reported
difficulty in physical functioning to determine whether
hearing impairment, defined by using objective
audiometry, is associated with multiple categories of
self-reported physical functioning in a cross sectional,
nationally representative sample of older adults17. The
participants of the study was older adults aged 70 and
older who completed audiometric testing. And they
concluded that hearing impairment in older adults is
independently associated with greater disability and
limitations in multiple self-reported categories of
physical functioning.The term QOL is used to evaluate
the general well being of individuals. Considerable
agreement exists regarding the idea that the evaluation
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of QOL is multidimensional: physical well being,
material well being, social well being, and the emotional
well being18.

the hearing impairment related handicap.Short Form 36
Health Survey (SF-36) was used to measure the quality
of life in the subjects.

The Short Form 36 Health Survey (SF-36) is used
to assess health-related quality of life. The SF-36 is a
standardized series of 36 questions developed for use by
the Medical Outcomes Study in America19.It measures
eight domains of health status: physical functioning, role
physical, bodily pain, general health perception, vitality,
social functioning, role emotional and mental health. For
each domain a score from 0 to 100 is calculated, with
higher score indicating better health.

The collected information was summarized by using
frequency, percentage, mean and standard deviation.
Mann Whitney U test was used to find the association
of severity of auditory impairment related handicap with
quality of life in older adults

The literature review on the association between
severity of hearing impairment related handicap and
quality of life is inconclusive. Hence a need was
identified to investigate the relationships, therefore the
objective of this study was to determine the association
of severity of auditory impairment related handicap with
quality of life in older adults

Mann Whitney U test was used to find the
Association between the severity of Auditory
Impairment Related Handicap and Quality of Life. The
auditory impaired individuals (N=94) was categorized
as: A) mild to moderate hearing handicap (n=63) and B)
severe hearing handicap (n=31) based on the severity
of impairment. The mean and standard deviation was
obtained for all the 8 domains of the quality of life for
individuals in both the categories. Mann Whitney U test
was used to obtain the Z value for the 8 domains of the
quality of life for the individuals in both the categories.
Result shows that quality of life is more affected among
the 31 severe hearing handicap that the 63 mild to
moderate hearing handicap individuals. Role limitation
due to physical health is more affected followed by role
limitation due to emotional health and general health
respectively among the 8 domains of quality of life in
the hearing handicap individuals. Since the obtained p
value was <0.001 there was an association between the
severity of auditory impairment and quality of life

METHODOLOGY
The study was conducted using a cross sectional
study design. Subjects were taken from in and around
Mangalore city using purposive sampling. Subjects both
males and females with age 60 years and above were
included for the study. Subjects with hearing impairment
diagnosed by specialists were included as the subjects.
Subjects having aphasia, dementia, cognitive
problems, stroke or other neurological disorders were
excluded from the study. The included subjects were
explained about the study and prior consent was
taken. The Hearing Handicap Inventory for the Elderly
Screening Version scale (HHIE-S) was used to assess

RESULTS
1. Association of severity of auditory impairment
related handicap and quality of life

Table 1: Association of severity of auditory impairment related handicap and quality of life
Quality of life

Mild-moderate hearing
handicap n=63
Mean

S.D

Severe hearing handicap
n=31
Mean
S.D

z value

P value

Physical functioning

47.46

32.67

38.55

33.32

1.104

.270

Role limitation due to physical health

37.30

46.20

27.02

42.09

.860

.390

Role limitation due to emotional health

41.79

47.12

29.03

42.15

1.026

.305

Energy/fatigue

51.19

13.09

46.29

15.27

1..122

.262

Emotional well being

65.14

21.67

60.65

20.21

.966

.319

Social functioning

50.07

25.46

45.88

24.49

.751

.453

Pain

69.72

31.18

65.08

30.42

.899

.368

General health

43.75

18.41

40.23

16.621

1.233

.218
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DISCUSSION
In today’s world, the elderly are seen by our
society as a disabled people, without a social role to
play, compromising productivity since it stresses youth
vitality. Modern society is exclusively founded on
productivity and, considering social functions; youth is
seen as being better. Thus, the elderly feel disappointed
with losing their roles, previously lived in full and
successfully, causing social isolation and privation
from the sources of communication and information,
responsible for keeping the individual active in the
society.To be a senior citizen with acquired hearing loss
is something which goes beyond the hearing impairment
itself, causing severe psychosocial implications for his
life and that of those who live with him20.
The present study investigated the association of
severity of auditory impairment related handicap and
quality of life.94 auditory impaired individuals was
categorized as 63 mild-moderate hearing handicap
and 31 severe hearing handicap based on the severity
of the auditory impairment. Although several studies
have investigated the association of severity of hearing
impairment related handicap and quality of life in
population based data, this study estimated association
of quality of life to each of the three measures of the
HHIE-S. Subjects were grouped into 3 categories based
on HHIE-S scores viz. (a)No handicap,(b) Mild to
moderate handicap, and (c) severe handicap. HHIE-S
has been used as a primary outcome measure in many
studies to screen hearing handicap. A cohort study
conducted on 73 patients ,65 years of age aiming to
investigate hearing loss among the elderly using the
HHIE-S and the Welch-Allyn Audioscope, revealed
a prevalence of 30%21. One of the limitations of the
present study was audiometry was not used to find out
the severity of hearing loss.
The quality of life was assessed using the SF-36
where the scores were higher in all eight domains in
participants with normal hearing when compared to
participants having auditory impairment.In the present
study among the 94 hearing impaired individuals 67% of
people were reported mild to moderate hearing handicap
on the HHIE-S and 32% reported severe hearing
handicap on the HHIE-S.
Most research on hearing impairment has focused
on very severe impairment, deafness and the hearing
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impairments of young people, rather than the moderate
or partial hearing impairments that are common among
elderly people22. The present study shows that the
quality of life is affected more among the 31 severe
hearing handicap individual than the 63 mild-moderate
hearing handicap individual. The present study sample
distribution was uneven between the groups; which
could be considered as a limitation to generalize the
result to the large population. It’s recommended that
future research may be done on sample size distributed
equally in groups.
A major drawback of quality of life scale is related to
the fact that the importance of different QOL dimensions
can vary among individuals and within individuals over
time, which means that structured measures may be in
accurate or insensitive.
The present study finding warrant careful
consideration of age related hearing loss in clinical
practice and further research to examine the affect of
impaired hearing and of the need for hearing loss for
intervention.The findings of this study highlight the
need for improved method of identifying individuals
with age related hearing loss and improving services
for providing hearing aids, assistive listening devices,
and auditory rehabilitation. Identifying individuals with
hearing loss and supplying appropriate hearing aids or
other listening devices and teaching coping strategies
may have positive impact on quality of life and reduce
depression in older people.

CONCLUSION
From the results of the present study it may be
concluded that there is no association of severity of
Auditory Impairment Related Handicap with Quality of
Life in older adults.
Conflict of Interest Statement: The authors agree
that there was no conflict of interest.
Source of Funding: No external source of funding
was utilized for the study.
Ethical Clearence: Ethical clearance was obtained
from institutional ethical committee.
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ABSTRACT
Background: Approximately half of children with cerebral palsy may sustain dysfunctions in upper
extremities such as reaching, grasping, and manipulation. Occupational therapy intervention is one important
support to the child’s development of fine motor skills and the techniques of sensorimotor approaches are
used through play or functional activities along with other conventional therapy to improve fine motor
skills. However the play activities differ from self-care based functional activities in the mode of practice
and therapeutic value. So, this study was aimed to compare the difference between the effectiveness of play
activities and functional activities on fine motor skills in children with spastic diplegic cerebral palsy.
Aim and objectives: To compare the effectiveness of play activities and functional activities on fine motor
skills in children with spastic diplegic cerebral palsy.
Methodology: 24 children diagnosed as spastic diplegic cerebral palsy and who fitted in the inclusion criteria
were selected and consecutively allotted to two experimental groups. The children in one experimental
group received play activities and the children in other experimental group received age appropriate selfcare based functional activities. PDMS-2 was used as outcome measure for fine motor skills. Both groups
were allowed to continue conventional therapy.
Result: Statistically significant improvement was seen in both groups on fine motor skills after six weeks of
therapy. Intergroup comparison showed statistically improvement in play based activities group as compared
to functional activities group.
Conclusion: The findings concluded that both play and functional activities have therapeutic effect on
fine motor skills but the play activities have more therapeutic value on fine motor skills as compared to
functional activities in cerebral palsy children.
Keywords: Fine motor skills, Play activities, Self- care based functional activities

INTRODUCTION
Hands are the tools most often used to accomplish
work, play and to perform self maintenance tasks. We
use it to explore, perceive, and recognize surfaces,
objects and their properties. It allows us to act on
our world through contact with our own and other
bodies and through contact with objects. Use of hands
is helpful for perceptual development and for the
emotional satisfaction of the child. Use of hands is
also particularly important for the handicapped child
for support on open hands or grasp so that he can hold
on and sit, stand, walk or pull him to any position.1, 2,3

A variety of conditions exist in which the
neurological system is impaired, interfering with
the child’s ability to interact effectively with the
environment. Cerebral palsy, one of the neurological
motor disorders of the development of movement and
postures causing activity limitation that occured in the
developing fetal or infant brain. The motor disorders of
cerebral palsy are often accompanied by disturbances
of sensation, perception, cognition, communication
and behaviour by epilepsy and by secondary
musculoskeletal problems.4,5 Spastic diplegia is a
neuromuscular condition of hypertonia and spasticity
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in the muscles of lower extremities, usually those of
hips, pelvis and legs and at times the fine motor skills.
Children with upper limb involvement have difficulty
in performing coordinated movements against
spasticity. Performance of hand tasks in these patients
require gross and fine hand motion coordinated with
visual perception and postural control to enable them
to reach, grasp, release and manipulate objects.6
Occupational therapy intervention is one
important support to the child’s development of
fine motor skills. Occupational therapist often select
activities based on neurodevelopmental and sensory
integration approaches to improve fine motor skills of
children with fine motor delay.7
Specific frame of references guide the therapist’s
activity selection and overall approach in intervention
of fine motor problems. A sensory integration
approach may include activation or inhibition of the
tactile system to increase the child’s tolerance and
perception of a variety of materials.8
Neurodevelopmental approaches emphasize
techniques to enhance the quality of movement,
use the sequence of normal development to grade
the activities presented and include sensory or
cognitive reinforcement of motor patterns. Therapy
activities focused on fine motor goals provide
the
child
with
developmental
movement
experiences that challenge the child’s skills.
When
children succeed in challenging motor
activities, they are reinforced for their efforts.9,10.
Occupational therapy’s philosophical base focuses
on performance of self care skills as primary in
evaluation and intervention and it is an important
and unique area of paediatric occupational therapy.
Active participation in self-care activities improves
child’s sensorimotor skills, cognitive skills and
mastery of tasks that are meaningful to the child.
Independent engagement in self-care occupations
can foster self- reliance, self esteem, and for socially
oriented occupations such as meal times, a sense
of continuity and belonging. Current therapeutic
interventions for UE control in children with CP have
emphasized repeated practice of functional activities
in various contexts with sufficient feedback.7,11,12
Being the primary occupation of children, play can
also be a goal of intervention. As an intervention
mode, play activities maintain the child’s

attention, interest and energy for the task. As a means
to therapeutic end, it engages the child and motivates
him or her to attempt the activity and to sustain the
effort. When playing, the child also experiences joy
or pleasure, and therefore associates positive affect
with the activity at hand. Pleasurable experiences
are ones that the child eagerly repeats and even
initiates on another occasion; therefore the skills
associated with play are generalized and are likely
to be practiced with peers and in other environments.
Because play include affective, social emotional
(e.g., with peers), and cognitive (e.g., imagination)
components, as well as motor components, it
provides opportunities for the child to integrate
into his or her repertoire of daily behaviours.13,14
The occupational therapist focusing on the
development of fine motor skills of cerebral palsy
children uses a holistic approach, in which the
techniques of sensorimotor approaches are being used
through play and functional activities on area of self
- care activities to generalize the transfer of learning.
However the mode of practice of play activities
differs from self - care activities. As play activities are
always internally motivated, it enhance anticipation
and interest in practicing those activities and allow the
child to explore the environment whichever the way
he wants to do. The functional activities focusing
on the area of self - care may be forceful activity
initially but later it becomes need based. Practicing of
these activities follow specific rules and regulations
and it limit the exploration of the environment by
the child. Both play and functional activities are
purposeful, have meaning and therapeutic value for
the child. Still there is a question, which of these
activities has better effect on fine motor skills in
cerebral palsy children. Hence a study was decided
to compare the effectiveness of play activities and
functional activities on fine motor skills in children
with spastic diplegic cerebral palsy.
METHODOLOGY
Subjects and Settings: 24 children diagnosed as
spastic diplegic cerebral palsy, who were attending
Occupational Therapy Department, SVNIRTAR,
were selected through consecutive convenient
sampling.
Study design: Different group, Experimental pre
and post design
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Independent
variables:
Functional activities

Play

activities,

Dependent variables: Fine motor scores of the
Fine motor component of the PDMS-2
Inclusion Criteria
•

Age group between 48 month to 71 month.

•

Cerebral palsy diagnosed as spastic diplegic.

•

Spasticity less than 1+ on MAS.

• Child should be able to understand simple
commands.
•

Modified Zancoli’s hand function grading 1a

• Complete dependence for self-care items in
WEEFIM
Exclusion Criteria
• Children with acquired brain injury or
lesions
• Visual problems that could interfere with
participation in the activity
•

Current / untreated seizures

PROCEDURE
The children who fitted in the inclusion criteria
were consecutively allotted to two experimental
groups A and B. The caregivers of those children
were explained about the purpose of the study and
informed consent was taken from them. Prior to
intervention, children of both groups underwent a
baseline assessment of hand function using fine motor
subtests of Peabody Developmental Motor Scale -2.
The environment for the intervention was friendly to
the child and kept free from distraction. Children of
Group-A were seated in a relaxation chair used for
cerebral palsy children with lap tray. The different
play activities were given to the children to play on
the lap tray as these children have limitation to move
and participate in play activities which were away
from them. Each activity was demonstrated once
before introducing to them. Then the child was left
free to do whatever he wants with the play activity.
No verbal cues, assistance or reinforcement
was given to the child. To make the child free from
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boredom and loss of interest, play activities were
alternated every two days or new activity with same
therapeutic value was provided. A single play activity
was given at a time to keep the child away from the
distraction or loss of attention. Children of GroupB were encouraged to accomplish age appropriate
functional activity which included self –care
activities. Each activity was analyzed and divided
into different components. The forward or backward
chaining method was used to make the child feel
more confident and successful. Verbal cues, minimal
assistance, reinforcement were given to encourage the
child.
Both group received therapy for one hour for five
sessions in a week for six weeks and both group were
allowed to conventional therapy. After completion
of the six weeks of intervention period, the post test
scores of Peabody Developmental Motor Scale for
fine motor were taken from both groups.
DATA ANALYSIS
This study was done with 24 subjects allotted
into two groups. Group-A and Group-B consisting
of 12 each, to compare the effectiveness of play
activities and functional activities on hand function
in spastic diplegic children. The parameter used was
fine motor subtest of PDMS-2. The raw scores of
grasping and visual motor integration were summed
up and converted into fine motor quotient by using
the conversion tables provided in PDMS -2 manual.
The data were analyzed using paired t’ to find the
significance of the interventions within the groups and
independent‘t’ test was used for the above mentioned
parameter to find significance improvement between
the groups.
RESULTS
Table
1:
characteristics
Characteristics

the

demographic

Group- A

Group B

62.9 +7.3

61.2 +8.5

Male

9

10

Female

3

2

Mean Age

Gender

Shows
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Table 2: Shows differences of PDMS – FMQ
within group
Group

Mean PDMS-2
Score

A

Pre

Post

55.10
54.20

B

t

p

57.70

- 8.124

0.000

56.45

- 4.690

0.001

Paired‘t’ test showed a statistical significant
difference in pre and post scores of PDMS–FMQ of
both groups.
Table 3: Shows the difference for the scores of
PDMS- FMQ between groups.
PDMS -2

Mean difference

t

p

1.25

2.5

.002

The Group - A showed significantly greater
improvement than Group-B in fine motor quotient of
PDMS-2.
DISCUSSION
The statistical result showed a significant
improvement in the fine motor quotient of the
PDMS-2 in both groups. This above result is
supported by Neistadt et al (1994) that the subjects
in meal preparation activities group showed better
improvement than the subjects in the peg board or
puzzle activities group for fine motor coordination
in adults with brain injury as in meal preparation
group, the subjects required more varied of hand
movements to accomplish the task but in puzzle
activities group, the subjects only practiced a single
task. So, he concluded that variability of practice or
random practice had better improvement than single
task practice on fine motor skills.15
According to schema theory of motor learning
by Schmidt (1988) that practice variability promotes
the building of schema, especially for the child who
establishes the skill acquisition. So the improvements
which were found for both groups can be due to
practice of different size, shape and textures of
activities which required varied types of hand
movement.

The statistical result also revealed that there
was more improvement in play activities group than
functional activities group. It could be interpreted
in a number of ways. According to Pierce (1997),
play may be an effective means to motivate and
engage children so that they become more focused or
make greater efforts to attempt fine motor activities.
So, here the motivation factor could be taken into
consideration for the better improvement in the fine
motor skills in play activities group than functional
activities group.16, 17
De Gangi (1993) stated that the child would be
more benefitted from child-initiated play interactions
in a structured environment on fine motor skills and
structured sensorimotor therapy approach would be
more useful in promoting gross motor skills, functional
self-care activities and sensory integrative functions.
There is another study by Case- Smith (2000) which
stated that play therapy enhances the fine motor
outcomes in spastic diplegic cerebral palsy. Practice
influences the acquisition of motor skills (Gentile
et al, 1998).18, 19 The child responds to a sensory
experience by performing a purposeful goal-directed
movement known as an adaptive response and the
formation of an adaptive response allows the brain to
develop and organize itself. The child gains sufficient
adaptation to the sensory input received from the play
activities and has mastered the necessary motor skills
not only to cope with the movement, but begin to gain
control of it (Scott- Roberts, 2006).20
CONCLUSION
The study concluded that both play and functional
activities groups showed improvement on fine motor
skills but there was better improvement in play
activities group as compared to functional activities
group. This study provides the evidence that play
activity is a suitable activity for the child which
enables the child to use his/ her abilities to develop and
establish the schema for skills. This above study also
suggests that play activities along with conventional
therapy will provide the foundation for the cerebral
palsy children to develop and learn the skill.
LIMITATION
• Small sample size makes it difficult to
generalize these findings.
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•
•
done.
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ABSTRACT
Our study attempts to see if addition of shoe insoles to correct pelvic mal-alignment with MET, gives
additional benefits over MET alone. 60 patients with SIJD were randomly allocated to MET- Group A and
MET plus shoe raise- Group B. Pain on VAS and FLLD (as measured by foot board method using Palpation
Meter) were taken as main outcome measures. Linear mixed model analysis using SPSS v20 was used for
data analysis. Pain improved significantly (p=0.000) in both groups in the first 2 weeks. No significant
improvement was seen further in group A. Group B showed a further decrease from 2nd week to 8th week
(p=0.000). Group B showed statistically significant improvement in LLD (p=0.003) as compared to group
A. Recurrence in pain at the end of 8th week as compared to baseline was 6% in group B and 23% in group
A. Addition of shoe insoles along with MET gives significantly better results in pain and LLD in patients
with SIJD.
Keywords: Sacroiliac joint dysfunction, Muscle Energy Techniques, shoe insoles, leg length discrepancy.

INTRODUCTION
SIJD is enigmatic and often an overlooked cause of
low back pain. The movement at SIJ is slight- 1˚ to 4˚ of
torsion and 2mm to 4mm of translation. A small amount
of movement difference between the two sides can cause
a lot of disability. SIJD is known to cause high disability
scores on functional status scale.7, 26
Low back pain caused by SIJD can present
with asymmetrical movement (i.e. hypomobility or
hypermobility), asymmetrical pelvis (i.e. anterior
innominate, posterior innominate, up slip or down
slip) or both. Functional leg length difference is a
consequence of SIJD.

benefits over MET alone at baseline, post MET, 7th day,
14th day, 4th week, 6th week and 8th week.

METHODOLOGY
30 patients were allotted randomly to MET group
(Group A) and MET plus shoe raise group (Group B) by
computer generated randomised number tables. Patients
were requested to sign a consent form before which they
were given complete information about the study. They
were told that their participation is completely voluntary
and that their identity shall not be revealed in any of the
photographs.

AIMS AND OBJECTIVES

Patients who had pain below L5, in buttocks or
legs, iliac crest height difference (ICHD) of at least
2˚ as measured by PALM, at least 3 of the SIJ pain
provocation tests positive (posterior thigh thrust test,
FABER, SIJ compression test, Gaenslen’s test), at least
3 of the SIJ palpation tests positive – Forward bend test,
supine to long sitting test, sitting PSIS test, Gillet’s test)
were included in the study.

To see if addition of shoe insoles to correct pelvic
mal-alignment along with MET, gives additional

Patients with history of fracture in the lower
limb, inability to stand more than 10 minutes because

Correction of pelvic mal-alignment by insertion of
shoe insole might reduce back pain.
Our study attempts to see if addition of shoe insole
gives additional benefits over MET alone.
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of pain, SIJ involvement due to rheumatoid arthritis
or ankylosing spondilitis, history of prior spinal
surgeries with SLR positive < 60˚ or with neurological
claudication, or who did not agree to sign the consent
form were excluded. The baseline measures of pain on
VAS and LLD were taken.
Blinding: One therapist took measurements from
PALM and gave shoe insoles while the other gave
MET and other conventional exercise. Only the side of
anterior innominate or posterior innominate dysfunction
was indicated by first therapist to the second therapist.
Patients were told not to convey their intervention group
to the therapists.
Patients in group A and B performed MET for 2
consecutive weeks (3 sets of 5 repetitions every day
for 6 times a week) along with transverse abdominus
activation exercises and static glutei (10 contractions
with 5seconds hold every day). Submaximal voluntary
resisted contractions of rectus femoris on the side
posterior innominate rotation and hamstring on the side
of anterior innominate rotation were given to patients of
both groups.

Image 2: Submaximal isometric resisted contractions of rectus
femoris on the side of posterior innominate rotation (right leg)
and hamstring contraction on the side of anterior innominate
rotation (left leg).

FINDINGS
Group A -Pain was found to reduce significantly
from pre to post(p=0.000), post to 7th day(p=0.000)
and 7th to 14th day(p=0.015). No significant decrease
was found thereafter. But pain at the end of 8th week
remained significantly less as compared to baseline
(p=0.000).

Immediate post MET measurements were
taken. Patients were not given any home exercises
programme.

Group B- Significant change in pain levels was found
from pre to post(p=0.000), post to 7th day(p=0.000), 7th
to 14th day (=0.048). An additional reduction in pain
levels was found from 14th day to 8th week (p=0.000).

Patients in group B in addition to MET were
given shoe insoles (minimum 2mm and maximum
8mm depending upon the LLD) on the shorter side
during their first visit in such a way that the iliac crest
height difference was zero. Patients were instructed to
maintain shoe insoles in all weight bearing activities
throughout 8 weeks.

It was also observed that all patients with acute onset
of pain (onset period up to 15 days or less) had complete
resolution of pain but no statistically significant change
in LLD in group A at the end of 2 weeks. In group B, all
patients had resolution of pain and a significant change
in LLD.

Outcome measures in both groups were taken at 7th
day, 14th day, 4th week, 6th week and 8th week. All patients
were called every day in the first 2 weeks and then at the
end of 4th, 6th and 8th week after their first visit.

Image 1: Pelvic torsion and iliac crest height measurement
with PALM

Graph 1: Graph to show changes in pain scores in group A
and B from baseline to 8th week.
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Pre and 24 hour post- MET variation in pain was their
main outcome measure. They found a statistically
significant difference from pre to post.31 Our study found
the same results even at the end of 8th week.
A study done by Roberts B.L in his paper soft
tissue manipulation: Neuromuscular and muscle energy
techniques (1997) said that MET should be applied
multiple times throughout the day to show a consistent
effect on pain, ROM, spasm and strength. We got a
significant improvement in pain by giving one sitting of
MET per day.
Graph 2: Line diagram to compare changes in LLD between
groups with respect to time.

Y axis shows mean predicted values of LLD. X axis
shows Time

DISCUSSION
Our study attempts to correct pelvic mal-alignment
in SIJD patients with the help of MET and shoe insoles.
We observed the effect of this treatment approach on
pain and leg length discrepancy.
Literature search shows that there are no studies
done to check the changes in pelvic alignment after
MET or how far along these changes are maintained.
We have used palpation meter to measure leg length
discrepancy because it has a good test- retest validity of
0.9 for measuring iliac crest height when compared with
AP radiographs of pelvis.24, 31
We recorded pain and LLD due to SIJD in 60
patients. 30 patients belonged to group A and group
B. Group A had 4 intermittent dropouts and B had 5.
We used linear mixed model analysis using SPSS 20.
Linear mixed model analysis considers the intermittent
dropouts instead of totally eliminating them from study.
All data passed normality. All data were homogenous.
MET reduced pain but did not cause statistically
significant changes in LLD. It was seen that, MET
reduced pain significantly only in the first 2 weeks in
group A. But pain did not reduce significantly after
the second week though it was less as compared to
baseline.
A study was done by Noelle M. Selkow, Terry L.
Grindstaff et al, in patients with non specific low back
pain with at least 2 degrees of pelvic torsion difference.

MET gave good results in acute cases because
secondary changes like muscle imbalance and restricted
ROM may not have taken place yet. Repetitive
contractions given in MET are hypothesized to improve
synovial flow and joint proprioceptive feedback. Pain
reduces due to pain gait mechanism.17
In group B myofascial imbalances may have
corrected in first two weeks due to MET and a corrected
pelvic alignment was maintained throughout 8 weeks
with the help of shoe raise. So effects of MET might
have been carried on to the next 6 weeks.
Byung- Yun Cho and Jung- Gyu Yoon (2015) had
studied the pre and post effects of gait training on pain and
foot pressure in SIJD patients. They found significantly
better results than the control group that did not receive
insoles. They discussed that the change in pain was due
to compensation for a LLD which subsequently enabled
the patients to walk with reduced mechanical stress on
SI joints. They proved this by showing equal distribution
of weight on foot with the help of Gaitview AFA- 50
system. This study can be used to support our study for
pain relief that was maintained till the 8th week due to
reduced mechanical stress on SI joints.
Patients with LLD greater than 8mm in group B
did not show a statistically significant reduction in LLD
with time, though they showed a significant reduction
in pain in first two weeks and from 2nd to 8th week. It
might be true that pain and LLD do not improve at the
same rate. M.T. Cibulka has stated that “it is not known
if too much or too little of pelvic torsion might cause
pain” meaning, the threshold of pelvic torsion that
causes symptoms in patients with SIJ pain is not known.
Correction of LLD holds a clinical importance in that it
restores proper alignment of the SI joints and restores
movement symmetry between right - left SI joints
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during weight bearing activities as SI joints function in
a closed chain.
When a shoe insole is added a positive forward
bend test turns negative. Thus shoe insole not only
equalises the leg length but also was helpful in restoring
symmetry of movements between right and left SI joints.
Gary Fryer in the paper “MET: An evidence informed
approach” (2011) said that when correction is introduced
in the primary plane of restriction, coupled movements
occur automatically to correct the pelvic alignment.17
Shoe insole introduced correction in the frontal plane
i.e. corrected iliac crest height difference. Pelvic torsion
was also found to get corrected.
J.J.M. Pel et al, in 2008 conducted a study in which
they progressively reduced vertical SIJ shear force
in standing posture using a 3-D simulated model.25
They found that when the vertical SIJ shear force were
reduced, the horizontal compressive forces increased
due to activation of transverse abdominis and pelvic
floor muscles.
Shoe insoles may help to reduce excessive vertical
SIJ shear forces by correcting LLD and thus improve SIJ
alignment for better directed compressive forces.
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CONCLUSION
Pain reduced in both groups in the 1st two weeks.
Further reduction in pain was obtained from 2nd to 8th
week in group B. Group B also showed a significant
reduction in LLD as compared to group A from baseline
to 8th week (p=0.003). Recurrence in pain at the end of
8th week was seen as return to baseline pain score after
an initial decrease. Recurrence was 23% in group A and
6% in group B. Addition of shoe insole gave additional
benefits in terms of improved pain scores and pelvic
alignment. Shoe insoles help to maintain the effects
of MET in weight bearing positions. Addition of shoe
insole could be administered in management of SIJD.
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ABSTRACT
Background: Physiotherapy proposed to be important at rehabilitation services in developing countries,
yet remains to be a referral profession with the private practices in India. The dominant private sector
faces a radical change in health and demands organisations to achieve the productivity and performance.
Increasing expectations of patients and competition from different healthcare players, development of new
technologies, and advancements in Physiotherapy have created a need to explore the challenges faced by the
current private Physiotherapy practises.
Materials and Method: The aim of this study is to explore the challenging factors that influence the
current private Physiotherapy practises in the city of Chennai. This study was conducted with 92 chief
Physiotherapists who were currently practising as private practitioners in the city of Chennai. A convenient
random sampling was applied and was conducted as a field study. The interviewer collected the data through
a well framed structured questionnaire to obtain the well-considered opinions of the respondents.
Findings: The two main challenges observed in this study at the current private Physiotherapy practices
were standardization and the need for speciality services in Physiotherapy practises.
Conclusion: The current practice was incorporated by young Physiotherapists. This yields a higher potential
for the young physiotherapists to take up the challenge of addressing the limitations and exploring the
opportunities in uplifting and expanding the current practices. Most of the current practices were independent
which in turn controlled by the Physiotherapist, provides a healthy concept to expand their current business.
Physiotherapist practises in specialized fields but the projection of their specialized practices were very
narrow. Most practises have a general practice, so the speciality of services was very focused to a short
extent. Standardization of Physiotherapy practises, creating awareness for speciality practises and doing a
full-time basis practices could untimely develop and expand the current private Physiotherapy practices.
Keywords: Physiotherapy, Private practices

INTRODUCTION
Healthcare organisations in India operate like a
business and causes an increase in awareness towards
the services rendered by them1. This awareness is
associated with the growing demands in health care
needs2. Demands in rehabilitation services make
physiotherapy an important profession in India3.
Physiotherapy is a healthcare profession concerned
with human function and movement, to maximize the
potential of patients4. Physiotherapists use a number of
approaches to managing the movement disorders and
prescription of exercises is one of the most common5.

Studies demonstrate that prescription of exercises is
a core skill of physiotherapists5. It benefits patients across
broad areas of physiotherapy practises5. Uniformity in
these practices could increase the safety and improves
the quality of care rendered to patients6.
Physiotherapist practises in many settings and
commonly seen as private practices in outpatient
clinics, health and wellness centres, hospitals, private
homes, education and research centre. Some of these
practices are specialized and focused on sports,
neurology, orthopaedics, geriatrics, cardiopulmonary
and paediatrics7. The growth and development of
physiotherapy are being influenced significantly by the
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importance of specialization8.
As private practices are dominant in India9, 10, studies
reports limited physiotherapy awareness contributes to
the reduced growth and expansion of the practices11.
Infrastructure in healthcare systems plays an important
role to improve the quality, safety, and efficiency of
care provided to patients6. Good patient management
systems and documentation standards could increase the
referral to promote and expand the business12. Increasing
expectations of patients and competition from different
healthcare players, development of new technologies,
and advancements in physiotherapy specialization have
created a need to focus on addressing the challenges
faced by current physiotherapy practices13.
The primary objective of the study is to understand
the factors that challenge the current Physiotherapy
private practises.

Figure 1: Education of Respondents

Most of the private practices had minimal
infrastructure and a small investment to start up their
private practices. 47.8% of the private practices had
space less than 300 Square feet, and 94% of practices
focused their practices only on electrotherapy.

MATERIAL AND METHOD
A standard questionnaire was designed to collect
data from the target samples (physiotherapists), who
were private practitioners in the city of Chennai. A
convenient random sampling technique was used for this
purpose. The Chennai city was divided into 4 zones, and
23 physiotherapy clinics were surveyed on each zone
contributing to a total of 92 private practises. A pilot
study was conducted for pre-testing the questionnaire
for a duration of one week on 13 physiotherapists.

DATA ANALYSIS
Statistical analysis was done using SPSS10.5
computer software package, the level of statistical
significance was set at 0.5 with 95% confidence
interval.

Figure 2: Specialization wing attached to practices.

Only 35% clinics had a separate exercises therapy
room and 90.2 % of the clinics had no specialization
wing (Figure II) to focus on speciality practises. Almost
all clinics had a way to document their patient, who
attends their practices. 83.7% of practices had a record
keeping and 33.7% does an audit for documentation of
patient records.

RESULTS
Most Physiotherapy practices were managed by
young male professionals between 25 to 35 years of
age. Most practises 51.1% were open full time (8am to
9pm ) including hospitals and individual physiotherapy
clinics; of which, 42.4 % of individual clinics had
a full-time physiotherapist About 53.3% of these
individual practices were controlled and managed by a
physiotherapist. The education level of physiotherapists
is shown in figure-1.

Figure 3: Total Area of Practises.

Figure 3 shows the size (total area) of the
practices, Only 33 clinics had dedicated space
or rooms for exercise therapy. Most clinics were
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managed by a single practitioner who took care
of the clinic and patient related activities. 90.2%
of practices did not have a specialization wing
attached to their practice.
Table 1: Relationship between the
demographic values to challenges in
specialization needs in Physiotherapy
practises- Chi-square analysis
Demographic
(versus)
challenges in
Variables
specialization need

Education

Chisquare
value

Table
value(5%
level of
significance)

Specialization wing

3.44

3.84

Attached profession

2.72

3.84

The table 1, shows the calculated values (education
to specialization wing and attached profession) of chisquare are lesser than the table values of chi-square.
There is no significance difference between demographic
variables (education) to specialization wing and attached
profession.

DISCUSSION
This study was done to explore the current private
physiotherapy practises in the city of Chennai. It was
observed that the physiotherapist working in private
practices vary in education. This study found most of
the respondents were undergraduates. These results are
same when compared to a previous study14, found 76%
of the respondents were undergraduates. This results
also corresponds to the study 2 where post graduate
physiotherapy education is not recognized in India. So
the current practices are run by young undergraduates.
90.2% of practices do not have a specialization
wing attached to their practices. For a practitioner,
specialization could enhance professional growth,
personal achievement, and a career pathway. This
corresponds to the study8 though physiotherapist
knows the importance of specialization, their intention
to take up specialization study is limited. The need
for specialization in practices should be incorporated
into practising physiotherapists. This could be
cultivated by introducing new post graduate program.
Utility and extensibility of Physiotherapy services
in other areas (like cardiothoracic, women health
wellness, neurorehabilitation) should be explored

and addressed to meet the requirements of speciality
services in physiotherapy. Awareness of physiotherapy
specialization could create more specialized
physiotherapists into the current physiotherapy
practices.
Exercise therapy one of the major components
of physiotherapy program is neglected at most of the
practices. Most practises did not have an exercise
therapy room. Though people have awareness about
physiotherapy, most of the patients are referred to
practices from a specialist. Studies show there is a
need to educate the knowledge about the fields of
physiotherapy, treatment modalities to clinicians and
specialist through continuing education programs15.
Most of the clinic had a very low investment in setting up
their clinic, with only one where practices were confined
to a small area of practices without a specialization wing.
This study identified infrastructure as a barrier to project
the current practices as same as to previous study16. The
importance of exercise therapy and infrastructure would
improve the quality and standard of care delivered by the
practice. Indigenous system of documentation should be
cultivated into practising physiotherapists which should
deliver the importance and role of documentation in
uplifting and expand the current business.

CONCLUSION
The results from this study show that current
physiotherapy practices were led by a high group of
young physical therapists and are independent practices.
This is a healthy concept for the physiotherapist to
address these challenges. The importance of exercise
therapy should be incorporated and awareness on
fields of physiotherapy should be incorporated by
continuing medical education. Standardization measures
in infrastructure could increase the quality of therapy
provided by professionals, and could prevent migration
of professionals to other high revenue potential industry.
Physiotherapist practises in specialized fields but the
projection of their specialized practices were very
narrow. Most practises have a general practice, so
the speciality of services was very focused to a short
extent. So focussing on speciality services could span
the profession to a greater extent. This specialized
practise awareness should be widened for expanding the
physiotherapy practices.
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Objective: To find the effectiveness of 90/90 bridge with ball and balloon exercise in asymptomatic subjects
with suboptimal breathing.
Design: Randomized control trial
Participants: 42 asymptomatic subjects within the age group of 18 to 25 years. 20 subjects selected on the
basis of inclusion and exclusion criteria, Lottery method was used to assign the subjects, to experimental
group (N=10) and control group (N=10).
Outcome Measures: Forced Vital Capacity (FVC), forced expiratory volume in 1 second (FEV1) and
FEV1/FVC ratio.
Intervention: Asymptomatic subjects with suboptimal breathing with reduced FVC, FEV1 and FEV1/FVC
ratio were included. Therapeutic exercise called 90/90 bridge with ball and balloon exercise was taught to
the subjects in experimental (n=10) group for a period of 6 weeks once in a day with 4 repetition, 5 days in
a week. The pre and post exercise spirometry comparison was done to find the effectiveness of 90/90 bridge
with ball and balloon exercise in asymptomatic subjects with suboptimal breathing. Control group (n=10)
had no specific intervention.
Results: Post exercise there was a significant improvement in FEV1 (p value 0.002), FEV1/FVC (p value
0.005) and no significant improvement in FVC (p value 0.170) in experimental group whereas in controlled
group no significant improvement was seen in all the parameters.
Conclusion: 90/90 bridge with ball and balloon exercise helps in optimizing breathing in asymptomatic
individual with suboptimal breathing. The present study showed that 90/90 BBE exercise is effective and
improves the lung volumes in individuals with reduced lung volumes and suboptimal breathing. Individuals
who were taught exercise showed significant improvement in FEV1 and FEV1/FVC where as in control
group no significant improvement was seen.
Keywords: FVC; Breathing Exercise; FEV1; FEV1/FVC, Sub Optimal Breathing.

INTRODUCTION
Suboptimal breathing is when there is no
equilibrium between oxygen intake and carbon dioxide
outflow with the immediate metabolic needs of body
leading to respiratory insuffiency. Many muscles used
for postural control /stabilization and for respiration
are the same. For example; the diaphragm, transverse
abdominis and muscles comprising the pelvic floor1-5.
Maintaining optimal posture/stability and respiration is

important and is even more challenging during exercise.
Diaphragmatic breathing, involves synchronized motion
of the upper rib cage corresponds to portion directly
apposed to the inner aspect of the lower rib cage, and
abdomen11. Normal breathing requires adequate use and
functionality of the diaphragm muscle12.
Abnormal breathing, known as thoracic breathing,
involves breathing from the upper chest, evidenced by
greater upper rib cage motion, compared to the lower
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rib cage13.Breathing pattern disorders (BPD), defined
as inappropriate breathing9, are present in a variety of
individuals with musculoskeletal dysfunction14,15,6,7,8.
Hodges et al10 since the diaphragm performs both
postural and breathing functions, disruption in one
function could negatively affect the other.
One of the most critical factors, often overlooked
by physical therapists, is maintaining an optimal zone of
apposition of diaphragm13, 17-19. The zone of apposition
(ZOA) is the area of the diaphragm encompassing the
cylindrical portion (the part of the muscle shaped like a
dome/umbrella) 3
The ZOA is important because it is controlled by the
abdominal muscles and directs
Diaphragmatic tension. When the ZOA is decreased
or suboptimal, there are several potential negative
consequences;
1. Inefficient respiration because the Trans
diaphragmatic pressure is reduced19.
2. Diminished activation of the transverse
abdominis, which is important for both respiration and
lumbar stabilization19, 20.
Various factors like decreased ZOA of diaphragm,
decreased chest expansion, dyspnea , abnormal breathing
pattern leads to suboptimal breathing. In suboptimal
breathing, the lung volume and capacities are reduced
which is determined by spirometry, most common
parameters measured, VC (vital capacity), FVC (Forced
vital capacity), FEV1 (Forced expiratory volume in first
1 seconds) and MVV (Maximal voluntary ventilation).
Predicted values are based on age, sex, weight and
ethnicity.
Forced vital capacity (FVC) is the volume of air
that can forcibly be blown out after full Inspiration,
measured in liters.
FEV1 is the volume of air that can forcibly be blown
out in one second, after full inspiration.
FEV1/FVC is the ratio of FEV1 to FVC. In healthy
adults this should be approximately 70-85% (decline
with age).
The purpose of study is to find the effectiveness of
90/90 bridge with BBE in asymptomatic individual with
suboptimal breathing pattern.
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METHOD
Design : Randomized Control Trial (RCT)
Sampling: Random sampling - Lottery method
Study duration: 2 months
Outcome Measures: Spirometer parameters- FVC,
FEV1 and FEV1/FVC
Materials: Balloon, Ball
Participants:
Sample size: 42 subjects within the age group of 18
to 25 years.
Source of data: Department of physiotherapy,
Acharya Institute of health sciences.
Selection criteria:
Inclusion criteria: The subjects who were having
values less than the predicted values in FVC, FEV1,
FEV1/FVC., Age 18 TO 25 Years, Male and female,
Healthy Interested subjects willing to participate in the
study.
Exclusion criteria: Symptomatic subjects, past
history of lung disease,Any cardiovascular, neurological
musculoskeletal conditions.
Intervention
Procedure:
A convenient random sampling of 42 healthy
subjects (n=42) from the student population of Acharya
college of physiotherapy. Among them 20 subjects
(n=20) were recruited for the study using lottery method
who has reduced FVC, FEV1,FEV1/FVC. Spirometer
was used to determine the lung volumes and were
randomly divided into an experimental group of n=10
students and 90/90 bridge with ball and balloon exercise
is taught to them for a period of 6 weeks, 5days in a
week and a control group of n=10 with no specific
intervention.
Spirometer preparation and instruction.
The purpose of the study was explained and subject
was checked for contraindications, subjects were made
to sit comfortably upright position and breathe in as
deeply as possible through the mouth, through the mouth
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piece the subject was asked to blow out the air forcefully
then the mouth piece was removed and subjects were
asked to relax. A minimum of 30 seconds was left
between each test and at least 3 technically acceptable
tests were recorded.
Picture.1: Subject performing Spirometry
Picture 2: Subject initiating the BBE

Picture 3: Subjects performing first expiration, Initial phase
of exercise

Position of subject:
Supine lying with hip and knee flexed to 900 and leg
placed on a stool to maintain position. Place right arm
above subjects head and a balloon in another hand and
place a 4-6 inch ball between the knee.
Procedure:
Inhale through nose and exhale through mouth,
while exhaling pelvic tilt was performed so that tailbone
was raised slightly off the mat. Low back flat on the mat
and foot comfortably placed on stool. Press the ball kept
between the knees.
Table 1: 90/90 Bridge with Ball and Balloon
Exercise Protocol
Mode

Respiratory training

Materials

Ball and balloon

Intensity

1 session / day for 5 days in a week

Frequency

4 repetition

Duration

6 weeks for 2 months

Picture.4: Subjects performing end phase of exercise.

RESULTS
Data analysis
Statistical analysis of the data were analyzed using
SPSS version 16, descriptive statistics were calculated
and summarized. These data included the average
(mean and standard deviation), paired sample t test
was used to compare the difference within the group
and between the group. Level of significance was set
at <0.05.
The pre and post exercise data of both groups
were compared and analyzed, the mean and standard
deviations of the subjects age, FVC, FEV1 and FEV1/
FVC of both the groups were analyzed .Post exercise in
experimental group, there is a significant improvement
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seen in FEV1, FEV1/FVC and no significant improvement in FVC. In control group no significant improvement
were seen in FVC, FEV1 and FEV1/FVC.
Table 2: Descriptive statistics
Variables

Characteristics

Mean & SD

Max

Min

Mean & SD

Max

Min

AGE

MALE

20.6+1.5

23

18

21+1.3

23

18

FEMALE

20.5+0.7

21

21

20+2.1

22

19

PRE

3.26±0.5

4.36

2.86

3.74+1.5

6.56

2.18

POST

3.50+0.5

4.19

2.88

3.6+0.8

4.49

2.22

PRE

1.85+1.15

2.98

0.2

2.24+1.41

4.78

0.23

POST

3.36+0.44

4.13

2.8

1.7+1.4

3.56

0.14

PRE

1.85+1.16

95.12

5.73

63.4+34.5

100

4.8

POST

96.20+4.33

100

87.83

55.3+44.5

96.56

3.12

FVC
FEV1
FEV1/FVC

Table 3: Paired difference in experimental group.
Paired Differences
EXPIRIMENTAL GROUP
Mean
PRE –POST
Gender
Exercise

Std.
Deviation

Std. Error 95% Confidence Interval
t
Mean
of the Difference

N

Lower

Upper

df

Sig. (2tailed)

FEV1
Pre –Post

M

8

-1.26500

1.10271

.38987

-2.18689

-.34311

-3.245

7

.014

Pre –Post

F

2

-2.57500

.03536

.02500

-2.89266

-2.25734

-103.000

1

.006

10

-1.52700

1.11847

.35369

-2.32711

-.72689

-4.317

9

.002

PRE –POST M & F
FVC
pre - post

M

8

-.35250

.49297

.17429

-.76463

.05963

-2.022

7

.083

pre - post

F

2

.21000

.35355

.25000

-2.96655

3.38655

.840

1

.555

pre – post
exercise

M&F

10

-.24000

.50907

.16098

-.60417

.12417

-1.491

9

.170

pre - post

M

8

-3.45738

36.47720

12.89664

-65.06945

-4.07805

-2.681

7

.032

pre - post

F

2

-8.68200

4.66690

3.30000

-128.75048

-44.88952

-26.309

1

.024

pre - post

M&F

10

-4.50230

39.02044

12.33935

-72.93654

-17.10946

-3.649

9

.005

FEV1/FVC

Indian Journal of Physiotherapy and Occupational Therapy. January-March 2017, Vol. 11, No. 1

104

Table 4: Paired difference in control group
Paired Differences
CONTROL GROUP
Mean

Pre -Post
Exercise

Std.
Deviation

Gender

N

Pre -Post

M

8

.99125

2.22269

Pre -Post

F

2

-1.34500

10

Std. Error
Mean

95% Confidence Interval
of the Difference

t

df

Sig. (2-tailed)

Lower

Upper

.78584

-.86697

2.84947

1.261

7

.248

1.54856

1.09500

-15.25829

12.56829

-1.228

1

.435

.52400

2.25372

.71269

-1.08822

2.13622

.735

9

.481

FEV1

PRE –POST M & F
FVC
pre - post

M

8

.24500

1.19187

.42139

-.75142

1.24142

.581

7

.579

pre - post

F

2

-.12500

.12021

.08500

-1.20503

.95503

-1.471

1

.380

pre – post

M&F

10

.17100

1.06340

.33628

-.58971

.93171

.509

9

.623

pre – post

M

8

2.16700

43.12569

15.24723

-14.38398

57.72398

1.421

7

.198

pre – post

F

2

-4.64650

51.59758

36.48500

-510.05088

417.12088 -1.274

1

.424

pre – post

M&F

8.04300

50.67203

16.02390

-28.20559

44.29159

9

.628

FEV1/FVC

.502

Table 5: Comparison between groups
Paired Samples Test
Paired Differences
Comparison between groups

Mean

PRE -POST

Std.
Deviation

Std. Error
Mean

95% Confidence Interval
of the Difference
Lower

Upper

t

df

Sig. (2-tailed)

1

FVC

-.06200

.88927

.28121

-.69814

.57414

-.220

9

.830

2

FEV1

1.65200

1.48705

.47025

.58823

2.71577

3.513

9

.007

3

FEV1/FVC

3.98860

44.44199

14.05379

8.09411

71.67789

2.838

9

.019

Post exercise there is a significant improvement in
FEV1 and FEV1/FVC in experimental groups compared
to control group and no significant improvement in FVC
when compared to control group.

DISCUSSION
The aim of this study was to find out the
effectiveness of 90/90 bridge with ball and balloon

exercise in asymptomatic subjects with suboptimal
breathing among young physiotherapy students. BBE
was taught to the members in experimental group
( n=10 ) whereas no exercise was taught to the members
in control group(n=10) for a period of 6 weeks. In the
comparison of FVC, FEV1 and FEV1/FVC before
and after the training, the experimental group showed
significant increase in FEV1 and FEV1/FVC.In
controlled group no improvement.
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Experimental group, Underwent exercise sessions
which were supervised. The p value of FEV1 in
male and female is 0.14 and 0.006 respectively and
combined p value of FEV1 for both genders is 0.002.
The p value of FEV1/FVC in male and female is 0.32,
0.24 respectively and combined p value of FEV1/FVC
for both genders is 0.005. Post exercise there was a
significant improvement in FEV1 and FEV1/FVC. The
p value of FVC in male and female is 0.83 and 0.555
respectively and combined p value for both genders is
0.170. No significant improvement in FVC was seen
post exercise as subjects were not able to blow the
balloon completely and number of repetition of exercise
was less .So Pre exercise training can be included and
increase study duration in further studies.
No significant improvement was seen in control
group. As no exercise was prescribed and subjects
were on observation. The p value of FEV1 in male and
female is 0.248 and 0.435 respectively and combined p
value of FEV1 for both genders is 0.481. The p value
of FEV1/FVC in male and female is 0.198 and 0.424
and combined p value of FEV1/FVC for both genders is
0.628.The p value of FVC in male and female is 0.579
and 0.380 respectively and the combined p value of FVC
for both genders is 0.481.
The 90/90 BBE was intended to optimize respiration
this exercise helps in optimizing neuromuscular control
and optimal posture too. The inhalation effort with the
balloon in the mouth and the ribs depressed state will
direct the air into the lungs to expand the apical area,
especially when an arm is raised above the head as well
as stretches the pectoralis muscle with chest expansion.23
The apical chest expansion is very beneficial to improve
the vital capacity of lungs. The resistance of the balloon
during exhalation activates abdominal musculature and
increases ZOA of diaphragm. 90o flexed position of hip
and knee places the body in relative lumbar spine flexion,
posterior pelvic tilt and rib internal rotation which serves
to optimize ZOA23.After 6 weeks of exercise significant
improvement was seen in experimental group. As no
intervention was given to the control group, there was
no significant improvement seen.
Few subjects were not able to perform the exercise
regularly. This study concentrated only in improving
optimal breathing pattern . Further studies can be
conducted in subjects who has both suboptimal breathing
pattern along with musculoskeletal problems like back
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pain, neck pain, SI joint dysfunction, to find out the
effectiveness of exercise in individual with suboptimal
breathing and posture.
The clinical impact of this study is regular session
of breathing exercise is essential in healthy individuals.
Exercise helps in maintaining ZOA of diaphragm
and increase chest expansion thus promotes optimal
breathing.
Hence, this study shows that 90/90 bridge with
BBE helps in maintaining the optimal breathing in
asymptomatic individual with suboptimal breathing.
This study can also be implied in future research.
Ethical Clearance- College of Physiotherapy,
AIHS.
Source of Funding- AIHS and self
Conflict of Interest – Nil
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ABSTRACT
Introduction: Adhesive capsulitis (AC) is a condition of uncertain etiology, characterized by a progressive
loss of both active and passive shoulder range of motion. The latest findings have concurred with
involvement of coracohumeral ligament (CHL) and rotator interval in AC wherein the CHL undergoes
fibroblast proliferation and thickening12. It is stated that thickening and contracture of glenohumeral ligament
and rotator interval acts a check rein which prevents external rotation and causes global loss of active and
passive movements10. Various physiotherapy intervention has been applied in treating adhesive capsulitis
not considering the importance of primary pathology of CHL. Stretching according to the anatomical fibre
orientation of CHL can be used to improve the extensibility of the connective tissue. Therefore, an attempt
is made to examine the immediate effects of positional stretch of CHL in improving range of motion in
subjects with AC (stage 2).
Methodology: A pre-test post-test study design was conducted on 16 subjects fulfilling the inclusion criteria.
Pre-test measurements were recorded with digital goniometer followed by intervention which included
stretching of CHL in the position of maximum external rotation, and 30º extension with 30º adduction of the
shoulder. Post test results were obtained immediately after the positional stretch with the digital goniometer.
Student paired ‘t’ test was used to determine whether there was a statistical difference between the mean
scores of ROM pre and post stretch.
Results: The results obtained in the study, shows ‘p value’< 0.05 in all the variables of ROM, indicating
that there is statistically significant improvement in the passive range of motion following the intervention
session. The stretching procedure included in this study has the potential to stretch the coracohumeral
ligament. Hence, it is necessary to incorporate stretching position of the CHL in individuals with AC for
effective results in improving range of motion.
Keywords: Adhesive capsulitis, frozen shoulder, coracohumeral ligament, positional stretching, digital
goniometer.

INTRODUCTION
Adhesive capsulitis (AC) is an extremely disabling
condition, presenting with shoulder pain and stiffness1.
It is characterized by a progressive loss of both active
and passive shoulder range of motion involving
insidious shoulder stiffness and severe pain2. The
Corresponding author:
D R Bhavana
Post graduate Student, Department of Physiotherapy,
M.S.Ramaiah Medical College and Hospitals,
Bangalore, India

prevalence of frozen shoulder is estimated to be 2-5 %
of the general population3. The condition is common
in the fifth and sixth decades of life, with the peak age
in the mid- 50s. Approximately 2-3 % of adults aged
between 40-65 years develop adhesive capsulitis. There
is a greater occurrence in women with non dominant arm
involvement4,28. It usually presents unilaterally and the
incidence of subsequent involvement on the contralateral
side is 20% 5. It affects 20% of population with diabetes
and has been described as the most disabling of the
common musculoskeletal manifestations of diabetes 6.
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It was believed that the thickening of the joint
capsule and the axillary recess are characteristics
of adhesive capsulitis7. However, the latest findings
pointed to the involvement of CHL with fibroblast
proliferation and thickening8,27. It is also observed that
CHL has a tight capsule at the rotator cuff interval9.
Ozaki et al. 10 observed that thickening and contracture
of glenohumeral ligament and rotator interval acts a
check rein which prevents external rotation and causes
global loss of movements. The contracture also cause
superior translation of the humeral head leading to
impingement 11.
Radiographic and surgical evidence describes
CHL as a major contributor to lack of external rotation
in patients with AC13. Abdelsalam14 suggested that
a miniopen CHL release and manipulation for AC
under short duration anaesthesia obtained a significant
improvement of shoulder function. A cadaveric study
showed that significant strain of the CHL will be
achieved by passive external rotation at lower shoulder
elevations, extension, and extension with adduction 15.
Various physiotherapy interventions has being
applied to treat adhesive capsulitis of shoulder not
considering importance of primary pathology of
coracohumeral ligament which plays a major role in
the restriction of ROM. A single-patient case-report
describes the use of a positional stretching technique
of the CHL on a 51-year-old female diagnosed with
phase I frozen shoulder13. It is necessary to describe the
outcomes of positional stretching following anatomical
orientation of the 2 bands of CHL and rotator interval
capsule in AC as studies have proven the involvement of
CHL in restriction of motion. There is lack of research to
see the effects of CHL positional stretching on range of
motion in stage 2 AC. Hence the study aims to identify
the effects of positional stretch of CHL on ROM in stage
2 of adhesive capsulitis.
The objective of the study is ‘To assess and
compare the ROM of shoulder before and after the
positional stretching in subjects with adhesive capsulitis
(stage 2).’

MATERIAL AND METHOD
A pre-test post-test study design which included 16
subjects were recruited based on convenience sampling.
The sample was obtained with 95% Confidence Interval.
Source of collection of data was drawn from the out-

patient departments of Orthopaedics and PhysiotherapyM.S.Ramaiah Hospital.
The following set of inclusion and exclusion
criteria was made not to limit the external validity of
the study, as more stringent the criteria the less likely
the sample will be a representative of the population 16.
An extensive review off the literature was undertaken
to determine these inclusion and exclusion criteria and
ensure its consistency with other studies. Inclusion
Criteria consisted of (1) Duration of complaints more
than 3 months (2) Age 40- 80 years old (3) Spontaneous
onset of painful stiff shoulder (4) Movement impairment
in 1 or more of 3 movement directions 17 (5) Marked
loss of active and passive global shoulder motion with
external rotation restriction of <50, extension of <30 and
adduction <30 15 Inclusion criteria were representative of
the typical features of frozen shoulder 18.
Materials used:
•

Hot packs

•

Dowel (a thick stick)

•

Digital goniometer

Procedure of data collection:
An ethical clearance was obtained from the ethical
committee of M.S.Ramaiah Medical College. Purpose
of the study was explained and an informed consent
was obtained. A brief assessment of the subjects was
taken prior to the study. Patients were assessed by the
physical therapist, and the inclusion and exclusion
criteria were verified. Patients underwent a standardized
subjective and objective examination, as recommended
by Wadsworth 19 and Bowling et al. 20.
Procedure for the Intervention:
A pre- assessment was taken along with recording
of ROM with the digital goniometer. The intervention
included placing a hot pack for 10 minutes followed
on obtaining the position for stretching CHL with the
dowel. The stretch was maintained for 5 minutes based
on the TERT dosage 21, following which the post stretch
ROM measurements were recorded.
Physical performance measures:
ROM examination of the affected shoulder was
performed with a digital goniometer and as described by
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Magee 22. External rotation was measured by keeping the
arm by the side of the body in the adducted position. To
measure the adduction (combined with extension) the
fulcrum of the goniometer was aligned posterior to the
acromial process, while the proximal arm was aligned
perpendicular to the axis aligned with T-3 spinous
process, which is anatomically aligned with the spine of
scapula 23. The reason for implementing this technique
was based on the anatomical alignment of fibres of CHL
and rotator interval capsule and on finding a position
that would stretch such structures 13.
Description of Position of CHL Stretching
Technique:
The technique involved the patient in sidelying on the
unaffected side. A pillow was placed under the patient’s
head to keep the head aligned with the body. The affected
arm was resting on the patient’s side. The therapist
instructed the patient to grab a 20– 22 inch dowel with
the affected arm, always keeping the forearm supinated
in order to encourage shoulder external rotation. With
one end of the dowel on the table, patient was instructed
to hyperextend the shoulder approximately 10° and then
adduct the arm as close to their body as tolerated by
sliding the hand down the dowel. They were asked to
concentrate on keeping the proximal humerus adducted
and extended, and the forearm supinated and to avoid
compensatory trunk rotation. Posterior trunk rotation
was the most important to avoid as this may bypass
stretching the shoulder altogether. The patient was told
to expect a slight stretching sensation in the anterolateral
aspect of the left 13.
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FIGURE 2: Position for stretching of CHL

Statistical tests:
Descriptive statistics on gender, side of examination
and age were analysed using Chi-square test. Normality
of the data was checked using Shapiro- wilk test. All the
data were distributed under normal distribution curve.
A student paired ‘t’ test was performed to determine
whether there were differences between the pre and post
measurements. In the study, ‘p’ value of less than 0.05
was accepted as indicating statistical significance. The
statistical software for Social Science (SPSS ver 10.5)
package was used for the computation and analysis
of data and Microsoft Word and Excel were used to
generate graphs and tables.

RESULTS
The results obtained in the study, shows ‘p value’<
0.05 in all the variables of ROM, indicating that there
is statistically significant improvement in the passive
range of motion following the intervention session.
Other findings of the study included the effects in the
AROM and VAS post stretch intervention. The variable
of AROM ‘p’value of 0.001 in most variables and VAS
showed ‘p value’ of 0.004. The below results show a
statistically significant improvement in both AROM and
VAS.

FIGURE 1: Digital goniometer and Dowel

Table : Comparison of PROM, pre and post treatment using paired ‘t’ test
PROM (OUTCOME)
ER at 0 degrees
Extension
Adduction
Flexion
Abduction

pre
post
pre
post
pre
post
pre
post
pre
post

MEAN ± SD
25.72 ± 12.86
40.71 ± 19.99
37.27 ± 9.42
48.11 ± 10.98
11.83 ± 6.70
17.89 ± 8.44
120.74 ± 23.64
129.54 ± 21.60
82.12 ± 34.56
91.86 ± 31.60

MEAN DIFFERENCE
14.99
10.84
6.06
8.79
9.74

95% CI
8.47
21.5
5.83
15.84
4.4
7.72
3.82
13.77
2.74
16.73

‘p’ value
<0.001
<0.001
<0.001
<0.002
<0.010
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The table above shows p < 0.05, indicating that
there is statistically significant improvement in the
PROM following the intervention session.

DISCUSSION
This study aimed to examine the effects of
positional stretch of coracohumeral ligament on
range of motion according to the positions described
by Tomoki et al.15. The importance of the study is to
develop interventions and strategies for effectively
resolving stage 2 AC. The targeted intervention was
aimed in providing low positional load and prolonged
stretch to the CHL and the area of the rotator interval
capsule following anatomical fibre orientation and
was supported with a rationale of tissue remodelling
through gentle and prolonged tensile stress on identified
restricted tissues. The dosage of CHL stretching was
based on the principle of TERT ( total end range time),
the dose formula based on the intensity, frequency, and
duration of the tensile stress applied to the tissues that
are restricting motion 21. The long duration end range
positional stretch assists in greater plastic deformation
in connective tissues as well as realigning the collagens
in the line of stress due to greater hysteresis and creep
formation. Among all the interventions used to treat
AC, stretching and other manual therapy interventions
were identified to have the most clinical evidence to
treat underlying soft tissue pathologies 24. Stretching
is a maneuver designed to improve mobility, which is
also shown to improve tightness in AC 1,25. McClure
et al. 21describes remodelling of connective tissue as a
biological phenomenon that occurs over long periods
of time rather than mechanically induced change that
occurs within minutes. Feland et al.26 classified a long
duration stretch as a stretch greater than 30 seconds for
one repetition. Since techniques like joint mobilization
and other passive techniques are applied for brief
period, the tissue that have been temporarily stretched
out eventually return to the pre stretch length. This is one
of the reason joint mobilization alone is not effective in
increasing ROM around joints with arthrofibrosis. The
sooner the intervention to the compromised tissue,
the more likely the involved tissue will respond as
collagen needs to be stretched along the line of stress to
produce collagen re- alignment. Hence, it is necessary
to incorporate stretching position of the CHL due to the
above reasons for effective results in improving range
of motion. Limitations: Since this study focuses on
the immediate effects of the stretch, it does not reflect

if there was an improvement in the functional activity
of the individual. As the sample size obtained was
small, formulising MCID (minimal clinical important
difference) could not be obtained. The source of
collection of the data confines to one place and does
not represent the general population of individuals with
AC. Other limitation of the study was related to taking
measurements (adduction/ extension) using goniometer
where measuring for a person with a very muscular arm,
the soft tissue approximation may be affected more than
someone with a thin arm. Scope: The variables were
measured during a single bout of stretching, which if
done in a larger population with follow up and placebo
controls, may show significant results. This would lead
to developing a clinically relevant intervention.

CONCLUSION
The positional stretching of CHL showed
statistically significant results in improving the range
of motion in subjects with AC. The position for stretch
incorporated was maximum ER, 30º of extension with
30 º of adduction. Therefore , the stretching procedure
included in this study has the potential to stretch the
coracohumeral ligament with considerable safety.
If randomized clinical trials are conducted to validate
the stretching positions prescribed in the current study,
it could be used by physiotherapists in the interventions
of patients with AC. Physiotherapists could justify this
intervention for an anticipated problem, which in this
case could be loss of function related to frozen shoulder
as it progresses.
Conflict of Interest- Nil
Source of Funding- Self

REFERENCES
1.

Giggs SM, Ahm A, Green A. Idiopathic Adhesive
Capsulitis. A Prospective Functional Out Come,
Study of non operative Treatment. Journal of
Bone and Joint Surgery. 2008; 82:1398-1407

2.

Yang JI, Chang C, Chen S, Wang S, Lin J.
Mobilization techniques in subjects with frozen
shoulder: Randomized multiple treatment trial.
Phys Ther. 2007; 87,1307-1315

3.

Reeves B. The natural history of the frozen
shoulder syndrome. Scand J Rheumatol
1975;
4: 193

Indian Journal of Physiotherapy and Occupational Therapy, January-March 2017, Vol. 11, No. 1

16.

Currier DP. Elements of Research in Physical
Therapy. 3rd ed. Willaims and Wilkins; 1990

17.

Smith LL, Burnett SP, McNeil JD. Muskuloskeletal
manifestations of diabetes mellitus. British
Journal of Sports Medicine. 2003; 37:30-8

Diercks RL, Stevens M. Gentle thawing of the
frozen shoulder: a prospective study of supervised
neglect versus intensive physical therapy in
seventy-seven patients with frozen shoulder
syndrome followed up for two years. J Shoulder
Elbow Surg. 2004; 13:499-502

18.

Emig E, Schweitzer M, Karasick D, Lubowitz J.
Adhesive capsulitis of the shoulder: MR diagnosis.
Am J Roentgenol 1995; 164:1457-1459

Miller MD, Wirth MA, Rockwood CA. Thawing
the frozen shoulder: the “patient”. Clinical
Orthopaedics. 1998; 19: 849-53

19.

Wadsworth CT (1986) Frozen shoulder. Physical
Therapy . 1986; 66:1878-83

20.

Bowling RW, Rochar PA, Erhard R. Examination
of the shoulder a. Complex. Physical Therapy.
1986; 66: 1866-78

21.

McClure P, Flowers K. Treatment of limited
shoulder motion: A case study
based on
biomechanical considerations. Phys Ther .1992;
72:97-104

22.

Kessel L. Clinical disorders of the shoulder.
2nded.London, Churchill Livingstone, 1986

23.

Magee DJ. Orthopaedic Physical Assessment. 3rd
ed. Philadelphia, PA: WB Saunders, 1987

24.

Cochrane Database of Systematic Reviews:
Manual therapy and exercise for frozen shoulder
(adhesive capsulitis) This version published :
2014; Review content assessed as up-to-date:
May 10, 2013.

25.

Carolyn Kisner , Lynn Allen Colby. Therapeutic
Exercise Foundations and Techniques. Third
Edition. New Delhi: Jaypee Brothers; 2003

26.

Feland J, Myrer J, Schultries S, Fellingham G,
Measom G. The effect of the duration of the
stretching of the hamstring muscle group for
increasing range of motion in people aged 65
years or older. Phys Ther 2001; 81:1110-1117

27.

Eiji I, Lawrence J, Berglund BS, et al.
Superiorinferior stability of the shoulder: Role
of the coracohumeral ligament and the rotator
interval capsule. Mayo Clin Proc 1998; 73:508515.

28.

Dias R, Cutts S, Massoud S. Frozen shoulder.
BMJ .2005; 33:1453-1456.

4.

Cleland J and Durall CJ. Physical Therapy for
Adhesive capsulitis- Systemic review. Elsevier.
2002; 88 (8): 450-457

5.

Hannafin JA, Chiaia TA. Adhesive capsulitis: a
treatment approach. Clinical Orthopaedics. 2000;
372: 95-109

6.

7.

8.

Mengiardi B, Pfirrmann C, Gerber C, holder J,
Zanetti M. Frozen shoulder :
MR arthrograph
findings. Radiology. 2004; 233: 486-492

9.

Zhao W, Zheng X, Liu Y, Yang W, Amirbekian
V, Diaz LE, Huang X. An MRI Study of
Symptomatic Adhesive Capsulitis. Journal Pone.
2012

10.

Ozaki J , Nakagawa Y, Sakurai G, Tamai S.
Recalcitrant chronic adhesive capsulitis of the
shoulder. Journal of Bone and Joint Surgery
(American). 1989; 71:1511-5

11.

12.

13.

14.

15.

111

Bunker TD. Frozen Shoulder. In: Bunker TD,
Schranz PJ Clinical Challenges in Orthopaedics;
The shoulder. Oxford: Isis. 1998; 137-57
Desai, S. Diabetes Mellitus and the Frozen
Shoulder or Capsular Fibroplasias: The Mystery
Unfolding. Int J Diab Dev Countries. 1999; 19:
27–30
Jose Orlando Ruiz. Positional Stretching of
the Coracohumeral Ligament on a patient with
Adhesive Capsulitis Patients: A case report. .
2009; 17(1): 58-63
Abdelsalam E. Miniopen coracohumeral ligament
release and manipulation for idiopathic frozen
shoulder. Int J Shoulder Surg. 2012; 6(3):
90-96Bowling RW, Rochar PA, Erhard R.
Examination of the shoulder complex. Physical
Therapy. 1986; 66: 1866-78
Izumi T, Aoki M, T, Muraki T, Hidaka E,
Miyamoto S. Stretching Positions for the
posterior Capsule of the Glenohumeral Joint
Strain Measurement Using Cadaver Specimens.
The American Journal of Sports Medicine.
2008;36(10): 2014-2022

DOI Number: 10.5958/0973-5674.2017.00022.3

Validation of the Mizo Version of the Activities-specific
Balance Confidence (ABC) Scale
Sarah Lallawmzuali Ralte1, Neha Gupta2
MPT, 2Asst. Professor, Amity University, Amity Institute of Physiotherapy, Amity University, Noida-UP

1

ABSTRACT
Background: Fear to fall is seen in about one-third of community dwelling geriatric population.The ABC=16
(Activities-specific Balance Confidence) scale developed to quantitatively measured the confidence level in
performing a specific tasks without losing balance has been used and adopted extensively in both research
and clinical field, when using it in different countries, cross-cultural differences may sometimes impose
difficulties.
Aims and Objectives: To translate and culturally adapt the ABC=16 into Mizo tawng (the official language
of Mizo) and to achieve its content equivalence, and reliability and validity.
Method: 100 community residing elderly individuals above 65 years participated in the study. Two weeks
interval was kept for test retest. The timed up and Go test was used for concurrent validity.
Results: 9 items were modified. The Cronbach’s alpha was calculated to be (α=0.95). ICC was calculated
to be (ICC=0.98 and 0.89) respectively. Pearson correlation is (r= -0.74), The mean perceived balance
confidence level of the Mizo elderly is 73.37 (SD= 18.61).
Conclusion: The present study showed an excellent reliability and validity of the Mizo version of the
ABC=16 scale for measuring the level of balance confidence in an elderly. This translated scale can further
be used by Mizo clinicians and research scholar working in the field of balance.
Keywords: Balance, Fear, fall, Elderly, Self-efficacy.

INTRODUCTION
Fear of fall and accidental falls with devastating
consequences are commonly seen in community
dwelling elderly population with an annual fall of atleast
one in about 25% to 35% of the people.1,2
Expectation of physical harm, humiliation and
embarrassment especially in public places,lost in
self-confidence and worrying about the loss of selfindependence is an important attributes contributing to
the feared consequences to fall5. Devastating effects of
falls cause numerous physical injuries like fractures of
the long bone with or without head injuries which again
leads to prolong immobility, reducing their performances
Corresponding author:
Sarah L Ralte, MPT (Neuro),
C-45, Ramhlun Venglai, Aizawl, Mizoram–796012
Mail id: s.lzralte@gmail.com

in daily functioning 7-8 For this very reason, various
research has been going on in the recent decades to falls
and falls related injuries.3-6
Despite the availability of different kind of
measurements for assessing falls and its relation to it like
fear of fall, balance, etc., there is still some confusion
because of the variety of constructs in the area of falls in
research as it is not always definitely clear as whether it
is the fear related to falling, the fall self-efficacy, balance
confidence, or the avoidance of daily functioning3.
Self-efficacy can be defined as an individual
perceived ability to perform a specific domain task,
while the term balance self-efficacy is related to the
ability of a person to handle a situation that may lead to
a fall with confidence.9
Activities-specific Balance Confidence Sclae
(ABC=16) is a common tool for assessing . It was
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developed in Canada by Powell and Myers, consists of
16 situation-specific activities including both indoors
and outdoors tasks15. The ABC=16 scale has been
used and adopted extensively in both research and
clinical field, to overcome cross-cultural and language
differences, several translations and cultural adaptations
were done for the scale in different countries such
as Swedish10, British english11 French-Canadian12,
Chinese13, Turkish14 and also in German, EuropeanPortuguese, Brazilian Portuguese15 population and also
has been recently translated into Hindi16.
ABC=16 scale has shown good validity and high
reliability. But as it is a self-rated scale, it may not be
understandable to the whole population especially to the
elderly people in the community who are illiterate or do
not understand English. So, an adapted and translated
version of the scale in Mizo-tawng (official language of
Mizo) is needed in order to provide an easily understood,
faithful, and a reliable tool for measurement of the level
of balance confidence of self-perception in Mizoram
population, one of the states in India.
The aim of the study was to translate and culturally
adapt the ABC=16 scale into Mizo tawng (the official
language of Mizo) and to achieve its content equivalence
and also find out the reliability and validity of the
translated Version of the ABC=16 scale in mizo.

METHOD
This study adopted
standard procedure for
translation and cultural adaptation as given by Beaton
et al.,20
Phase1: Translation with cross cultural adaptation
The ABC=16 scale was translated by two official
translators fluent in both English and Mizo-tawng
(the official language of Mizo’s). One translator was
informed about the study and the scale while the other
was unaware. Cross cultural adaptation was done by
requesting the two translators to translate the scale into
a meaning equivalence for some of the words according
to the Mizo cultures and climate conditions of Mizoram
without losing the intent of the original questionnaire.
This estimation was done by the translators for some
specific words or a particular sentence as a whole.
The translation was meticulously assessed by
different medical specialists, senior medical officer
and physiotherapists in Aizawl and synthesized the two
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translations into one translation. After the committee had
synthesized the final translation and reach a consensus,
two other English-Mizo speaking translators, who were
unaware to the original questionnaire translated the Mizo
version of the scale back to English. Any divergence or
discrepancies in the forward and backward translations
was again discussed and resolved.
As a preliminary test, the pre-final version of the
scale was administered to 20 older subjects.
PhaseII: Validation of the scale in Mizo older
subjects
A convenience sampling method was used for case
selection from a diverse group of older subjects from
different communities in Aizawl. An informed consent
was obtained from all patients. 100 older subjects above
the age of 65 years, Mini Mental State Examination
(above 24) and independence in indoor ambulation with
or without aids were asked to rate the Mizo version of
ABC=16 in an individual face-to-face interview at the
subject’s home. Subjects with intellectual disability,
psychosis, cognitive impairment and dementia were
excluded. Out of the original 100 subjects, 56% (n=56)
were selected randomly by drawing lots. Of the 56
subjects, 44.6% (n=25) were reassessed for determining
the test-retest reliability, the second rater assessed the
remaining (n=31) to establish the interrater reliability on
the same day with 30 minutes of interval. The Timed Up
and Go test was administered for concurrent validity.

DATA ANALYSIS
All the data were analysed with the help of IBM
SPSS version 20.0. The Cronbach’s alpha was used to
determine the internal consistency. The test-retest and
interrater reliability was assessed with the help of the
ICC – one-way random model with the significance
level kept at 5%. The concurrent validity was established
by comparing the mizo version of the ABC=16 scale and
the score of Timed-up and Go test using the Pearson’s
correlation coefficient.

RESULTS
100 subjects participated in the study (Table1).
After the translation with cross-cultural adaptations,9
modifications were made.
High internal consistency was found for all the
items with Cronbach coefficient of .95.(table2) The ICC
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value for the test-retest reliability was found .98 (95% [CI], .97-.99) and .89 was found out for the interrater which
also revealed a high reliability (table3)
Table 1: Characteristics of the subjects
Characteristics
Gender
Age
Use of walking aids
History of fall

Main Study
(n=100)
52
48
55
36
9
11
89
22
78

Variables
Male
Female
65-75
76-85
> 86
Yes
No
Yes
No

Test Retest reliability
(n=25)
15
10
15
10
0
1
24
3
22

Interrater reliability
(n=31)
13
18
16
13
2
2
28
10
21

TUG
(n=68)
26
32
37
25
6
5
63
16
52

Table 2: Internal consistency of ABC-M
Corrected items
Total correlation
0.59
0.81
0.58
0.51
0.74
0.87
0.70
0.60
0.83
0.86
0.86
0.85
0.87
0.88
0.77
0.71

Items
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Alpha if item deleted
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95

Table 3: Test Retest and Interrater Reliability of the ABC –M Score
Test Retest reliability
Items
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
Total

Interrater Reliability

Mean

95% CI

1st

2nd

ICC

95.8
78
84
96
87
71.2
90.6
89.6
84.2
73.6
69.9
78
65.4
67
44
45
1221.6

96.6
81.2
86.8
95.6
89.8
75.4
90
89.2
83
75.6
71.4
75.8
65.8
64.8
44.8
37.8
1213.8

0.95
0.95
0.97
0.96
0.92
0.92
0.95
0.95
0.97
0.93
0.95
0.96
0.97
0.92
0.95
0.90
0.98

Mean

Lower

Upper

1st

0.90
0.89
0.93
0.93
0.83
0.83
0.90
0.89
0.93
0.92
0.90
0.91
0.93
0.83
0.88
0.79
0.97

0.98
0.98
0.98
0.98
0.96
0.96
0.98
0.97
0.98
0.98
0.98
0.98
0.98
0.96
0.97
0.95
0.99

94.83
75.48
84.19
96.77
82.58
67.09
87.74
87.79
80.96
66.12
69.03
73.38
61.61
56.12
34.19
28.22
1147.58

95% CI
2nd

ICC

lower

Upper

80.8
72.35
74.35
91.61
73.22
61.61
83.38
77.74
68.06
62.74
62.41
61.77
57.09
48.54
31.93
18.54
1010.93

0.56
0.77
0.77
0.87
0.84
0.77
0.80
0.80
0.85
0.73
0.70
0.72
0.71
0.69
0.83
0.81
0.89

0.10
0.53
0.53
0.72
0.68
0.53
0.60
0.60
0.70
0.45
0.38
0.42
0.40
0.38
0.65
0.61
0.77

0.79
0.89
0.89
0.93
0.92
0.89
0.90
0.90
0.93
0.87
0.85
0.86
0.86
0.85
0.91
0.90
0.94
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Self Perceived Balance confidence level
Table 4: Comparison of the ABC-M with ABC-C
and Original ABC

Items

ABC Score
(n=100) mean

ABCChinese15
Score
(n=100) mean

ABCOriginal15
Score (n=60)
mean

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

94.2
76.6
84.3
95.4
83.8
67.3
87.8
86.9
81.5
69.3
71.9
76.7
64.3
63
41.4
40

89.9
80.5
74.1
81
65
56.7
77.9
82
81.2
75.6
73.9
67.8
59.9
78.6
48.4
57.2

87.5
64.8
62.8
89.5
46.5
38
66.8
71.6
78.5
67.7
61
62.2
53
52.3
31.3
20.7

Total
(SD)

73.3 (18.6)

71.6 (23.7)

59.6 (27.7)

DISCUSSION
9 items were modified because according to Beaton
et.al., the questionnaire must not only be translated
linguistically but also be modified or adapted according
to the cultures of that particular places to maintain the
content validity any avoid bias.21
In item3, the word “slipper” was changed to an
“object”, ‘wearing shoe by yourself’ was also kept as
an alternative. In item4, “small can” was changed to
“medicine bottle” as it was thought to be more appropriate
for the elderly people to reach for their medication bottle
in day to day life. Item10 was modified to “walk across a
busy traffic road” as people especially the elderly rarely
goes to the mall. For question 11, ‘ramp’ was changed to
‘slope road’ as Mizoram is a hilly area where most of the
road are inclined. In items12 and 13, the word ‘mall’ was
replaced by “crowded market” as there is only one mall
in Mizoram. In item14 and 15,‘escalator’ was changed
to ‘unsteady stairs’ as escalator are not seen commonly
in Mizoram. As snowfalls are rare in Mizoram, the word
‘icy’ on item 16 was changed to “slippery”.
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The internal consistency was established at α =
0.95, which indicate a high consistency of the present
translated questionnaire. Further analysis also did not
show any change in consistency because of the deleted
items denoting that each items of the scale measures
a single construct as shown in table 2. Our result also
comes in agreement with the original17,18, Chinese
version13 and the British version11 of the ABC=16 scale
with alpha = 0.96, 0.97 and 0.98 respectively.
The test-retest reliability was established at ICC =
0.98 ranging from 0.97 to 0.99 with 95% confidence
internal (table 3). This result is correlating with the
Chinese version of ICC = 0.99 13 and slightly higher than
the original (ICC=0.92) 17,18 and the British version (ICC
= 0.89) 11 . The Hindi version established their test retest
reliability at ICC = 0.97 16 and Turkish version at ICC =
0.99 14 .
The ICC for the interrater reliability was established
at ICC = 0.89 (0.77-0.94 at 95% confidence interval)
describing an excellent interrater reliability for the
translated scale.This result is higher than the Chinese
version who established their interrater reliability at ICC
= 0.85 14 and the Brazilian version (ICC= 0.80)16
A strong negative correlations was found at
Pearson’s correlation coefficient, r = -0.74 at p<0.0001
which is much greater and excellent than the Canadian
French version (r = -0.52) but this may be due to
dissimilarity in subjects where the Canadian French
version took subjects with post stroke patient.12
The mean value of self-perception of the confidence
level of balance found out is 73.37% (SD= 18.61), with
scores ranging from 40 to 95.4 (table 4). The highest
balance confidence level was found for item 4 and the
lowest was for item 16 and item 15. The mean values
that was found out is perfectly correlating with the
original ABC scale where the lowest level of confidence
was also found for item 16 and 15, and highest level was
found for item 4 as well. In contrary to this, the Chinese
version found the highest level in item 1 which is the 2nd
highest in the present study but the lowest version was
found out to be the same as that of the present study and
original version.13
However, the study samples were taken from
only one places in Mizoram, so a more representative
subjects from different parts of Mizoram including the
rural areas can be taken in statistically adequate numbers
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in future studies. Moreover, further studies can be done
to determine and evaluate the cut-off score for the Mizo
population using the mizo version of the ABC=16
scale.

activities of daily living, SF-36 scores, and nursing
home admission. J Gerontol A Biol Sci Med Sci
2000;55:M299-305.
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CONCLUSION
The present study showed an excellent reliability
and validity of the Mizo version of the ABC=16 scale
for measuring the level of balance confidence in an
elderly The mizo version of the ABC=16 scale seems to
be a powerful and promising tool for measuring the level
of self-perception and assessing the confidence level of
balance in community residing elderly individuals
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ABSTRACT
Background and purpose: Plantar fasciitis is the most common cause of foot pain and affects both genders.
The symptoms are aggravated by weight bearing after prolonged rest. Previous studies have reported the
effectiveness of myofascial release technique in combination with conventional physiotherapy exercises.
The study was designed to evaluate the effectiveness of myofascial release technique as a singular mode of
treatment in subjects with chronic plantar fasciitis.
Method: 30 subjects with chronic plantar fasciitis were included and randomly assigned into two different
groups. Group -A (n=15) received 10 sessions of myofascial release (MFR) along with self- stretching.
Group -B (n=15) received 10 sessions of self-stretching exercises only. Self- stretching of calf and plantar
fascia on the affected side was given as supervised, as well as a home exercise program.
Outcome measures: Pain intensity was measured by Visual Analogue Scale (VAS), tenderness was assessed
by Pressure Pain Threshold (PPT) by mechanical pressure algometer at the medial calcaneal tubercle of the
heel and functional status was evaluated by Foot Function Index(FFI) scale. These outcome measures were
recorded at the baseline, after 10 days of postintervention and after one week of post intervention (follow
up).
Results: Result of the study has shown statistically significant improvement in both the groups. However,
Group- A showed statistically significant results in comparison to Group -B.
Conclusion: The present study has shown that myofascial release (MFR) is effective as a singular mode of
treatment in reducing pain & tenderness and improving functional status in subjects with chronic plantar
fasciitis.
Keywords: Plantar fasciitis, Myofascial release(MFR), Visual Analogue Scale(VAS), Pressure Pain
Threshold(PPT), Foot Function Index(FFI).

INTRODUCTION
Plantar fasciitis is the most frequently reported cause
of foot and heel pain. This condition is characterized
by localized pain at the calcaneal origin of the plantar
fascia, reproduced by weight bearing after prolonged
period of rest.1
The function of the plantar fascia is to maintain the
medial longitudinal arch.2 Hicks (1954) concluded that
plantar fascia plays an important role during the gait
cycle; where it lengthens during the stance phase; locks

the midfoot during toe off phase and assists acceleration
during the swing phase and facilitates shock absorption
during activities of daily living.2
Plantar fasciitis is more commonly found in the
woman population. It is commonly found in the age
group of 40-60 years in the general population and is also
common in younger age among military personnel and
running athlete. Its prevalence is estimated to be about
10% in the general population. It is usually unilateral,
but 30% of the cases are bilateral in nature.2,3.
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The diagnosis of plantar fasciitis is usually
straightforward; which basically involves pain in the
heel especially while taking the first few steps when one
wakes up from the bed in the morning or after a period of
rest. The second characteristics is the localization of the
pain which is usually at the origin of the plantar fascia
from the medial tubercle of the calcaneus.1,3,4.
Myofascial release technique is a soft tissue
mobilization technique which is used in chronic
conditions. It is used to decrease musculoskeletal pain,
relieve spasm due to the application of direct pressure.5
In view of the above studies, it can be concluded
that limited literature, absence of follow-up studies
and combined effect of different modes of treatment
of plantar fasciitis are a few major shortcomings a
researcher faces. Therefore, the present study has been
designed to evaluate the efficacy of myofascial release
technique (MFR) and the singular mode of treatment in
chronic plantar fasciitis subjects.

MATERIAL AND METHOD
Total 30 subjects (female= 19; male=11) were
evaluated and randomly assigned into 2 groups.
Subjects were diagnosed and referred cases of chronic
plantar fasciitis with inclusion criteria of age between
40-60 years5, both genders were included5. Duration of
symptoms should be at least 6 months or more 5; BMI
-18 to 30.06 and plantar heel pain consistent with the
following findings was included.
1. Plantar heel pain that increases in the morning
with the first few steps after waking up or prolonged
rest.5
2. Pain decreases with activity such as walking.5
3. Pain localized to the inferior heel or plantar
surface of the foot consistent with the finding of plantar
fasciitis.5
4. Pain score of at least 3-8 centimeters on a 10
centimeters Visual Analogue Scale.
Exclusion criteria were increased body temperature5,
continuous pain on weight bearing on heel5, infective
conditions of the skin of the foot5, fracture of the foot
and ankle complex5, previous surgeries of the foot and
ankle complex5, previous treatment of plantar fasciitis
in the previous 4 weeks5, foot and ankle complex
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deformities1, referred pain due to Sciatica or other
neurological problems5; corticosteroid injection in the
heel preceding 3 months5, subjects with psychosocial
problems7, calcaneal heel spur5, fibromyalgia and
unstable angina and other cardiac problems7.
This study was approved by Institutional Ethical
Committee (IEC). Subjects were allocated to 2 different
groups. Group -A (n=15) received 10 sessions of
myofascial release (MFR) along with self- stretching;
Group -B (n=15) received 10 sessions of self-stretching
exercises only by simple random sampling (Chit picking
method). Self- stretching of calf and plantar fascia on the
affected side was given as supervised, as well as a home
exercise program. For each subject, demographic data
was collected.
The baseline data for pain intensity, pressure
pain threshold and foot function index was taken preintervention, post intervention data at the end of 2
weeks of treatment and follow-up data was collected
after 1week of post intervention. All the subjects were
instructed to use silicon insoles on the first day of
assessment; avoid bare foot walking; prolonged weight
bearing and standing.5
Warm up and cool down exercises was given
before starting and after the completion of exercises
respectively in both the groups. Warm up exercises
included brisk walking for 10 minutes and cool down
exercises included slow walking for 10 minutes.8 The
subjects were asked to maintain a log record of their
exercises.
Group -A Myofascial release technique and selfstretching exercise (supervised and home exercise).
For myofascial release, the subject was asked to lie
down prone on a couch with their foot out of the couch.
They were given a pillow under their feet for comfort
and support. The area of treatment was cleaned and
dried. The therapist stood near the foot end of the subject.
Sustained gentle pressure in the lines of the fibers of the
plantar fascia from calcaneal towards the toe using the
thumb and the knuckles was given. The pressure was
held for 90 seconds followed by 60 seconds of rest
period. Five repetitions of myofascial release was given
per session for 5 sessions in a week 5. The total treatment
period was of 2 weeks.
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Self- stretching of the calf muscle:
The subject was in standing position with the
affected leg away from the wall. The subject was asked
to lean forward towards the wall and his/her hand
supported his/her body. The subject foot was in contact
with the ground.
For stretching of the Gastrocnemius muscle, the
affected leg was straight and the subject was asked to
lean forward until a stretch was felt.
For stretching of the Soleus muscle, the affected leg
would be bent towards the wall until a stretch was felt.
Self- stretching of the plantar fascia:
The subject was in a comfortable sitting position.
The subject was asked across the affected leg over the
opposite/contralateral leg and to grasp the base of the
toes by his/her hand and pull the toes towards his/her
shin (dorsiflexion); until a stretch was felt. Doses of

self stretching exercises was two times daily. The total
hold time was 20 seconds followed by 20 seconds of
rest period and the total exercise duration was of three
minutes of each self stretching program (3 minute for
soleus, 3 minutes for gastrocnemius and 3 minute for
plantar fascia.9
A hand out was given to subject for self-stretching
exercise program and the exercises was supervised
during the clinical sessions in the Department space and
was performed at home by the subject themselves.
Group B: Self -stretching exercises (supervised and
home exercise)
Self -stretching was given as supervised and home
exercise program as described before.
SPSS version 23 software were used for the
analysis of the collected data. Paired sample t-test and
independent sample t-test was done for within and
between group analysis.

RESULTS
Table 1: Summarizes the demographic and baseline data
Variables

Group- A (n=15)
Male=5, Female=10
(Mean±SD)

Group- B (n=15)
Male=6, Female=9
(Mean±SD)

t-value

p-value

Age

47.50±6.70

49.26±6.91

0.69

0.349

Duration of
Symptoms

9.26±2.31

9.067±2.37

0.24

0.838

BMI

24.80±2.20

23.98±1.62

1.25

0.250

VAS

6.24±0.89

6.41±0.96.

0.51

0.614

FFI

31.08±5.56

32.91±4.56

1.24

0.227

PPT

3.97±0.72

3.97±0.57

0.14

0.989

“3”.

The pre- intervention was denoted by “0”, post-intervention was denoted by “2”and follow-up was denoted by
Pain intensity by Visual Analogue Scale:
Within Group Analysis:

The baseline data of VAS was homogenous in both groups. The within group analysis of VAS is summarised
in the table 2.
Table 2: Within group analysis of Pain Intensity
Paired sample t test
VAS 0-VAS 2

Paired sample t test
VAS 2-VAS3

t-value

p -value

t-value

p -value

1.69±1.03

17.09

0.000

4.233

0.001

3.52±1.07

8.42

0.000

8.191

0.000

VAS 0
(Mean±SD)

VAS 2
(Mean±SD)

VAS 3
(Mean±SD)

Group - A

6.24±0.89

2.88±0.63

Group - B

6.41±0.96

4.28±1.04
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Between group analysis:
In post-intervention, significant improvement was found in both groups (p=0.000). In follow-up, significant
improvement was found in both groups but the effect decreased in size (p=0.03). Group - A showed significant
improvement in the treatment duration in comparison to Group - B.
Table 3: Between group comparisons of Pain intensity
Group – A (Mean±SD)

Group – B (Mean±SD)

t- value

p-value

VAS 0

6.24±0.89

6.41±0.96

4.289

0.614

VAS 2

2.88±0.63

4.28±1.04

4.438

0.000

VAS 3

1.69±1.03

3.52±1.07

2.165

0.039

Tenderness by Pressure Pain Threshold:
Within Group Analysis:
The within group analysis of PPT is summarised in the table 4.
Table 4: Within group analysis of Tenderness
Paired sample t test
PPT 0- PPT 2

Paired sample t test
PPT 2- PPT 3

t-value

p -value

t-value

p -value

8.57±1.32

3.074

0.008

4.476

0.000

7.28±1.01

3.050

0.010

4.389

0.001

PPT 0
(Mean±SD)

PPT 2
(Mean±SD)

PPT 3
(Mean±SD)

Group - A

3.9753±0.721

5.511±1.65

Group - B

3.9720±0.57

4.19±0.66

Between group analysis:
In post intervention, non-significant improvement was found in both groups. During follow-up, significant
improvement was seen.
Table 5: Between group comparisons of Tenderness
Group – A
(Mean±SD)

Group – B
(Mean±SD)

t- value

p-value

PPT 0

3.9753±0.721

5.511±1.65

0.146

0.989

PPT 2

5.511±1.65

5.565±0.66

1.478

0.977

PPT 3

8.57±1.32

7.28±1.01

2.981

0.006

Functional Status by Foot Function Index:
Within Group Analysis:
The within group analysis of FFI is summarised in the table 6
Table 6: Within group analysis of Functional status
Paired sample t test
FFI 0- FFI 2

Paired sample t test
FFI 2- FFI 3

t-value

p -value

t-value

p -value

5.73±2.33

17.145

0.000

6.793

0.000

8.74±2.84

11.198

0.000

8.655

0.000

FFI 0
(Mean±SD)

FFI 2
(Mean±SD)

FFI 3
(Mean±SD)

Group - A

31.08±5.56

13.27±5.45

Group - B

35.10±8.98

16.13±4.05

Between group analysis:
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In post intervention data, statistically no significant difference was found between the both groups. In follow-up
data, statistical significant was found between both groups.
Table 7: Between group comparisons of Functional Status
Group – A
(Mean±SD)

Group – B
(Mean±SD)

t- value

p-value

FFI 0

31.08±5.568

35.10±8.98

1.240

0.225

FFI 2

13.27±5.45

16.13±4.05

1.628

0.115

FFI 3

5.73±2.33

8.74±2.84

3.159

0.004

DISCUSSION
The possible explanation for improvement in both
groups could be attributed to self-stretching program
and advice given to the subjects on the first day of
intervention.
Self-stretching can help in correcting the functional
risk factors (tightness of Achilles tendon and fibrotic
changes of plantar fascia) seen in chronic plantar fasciitis
subjects. Similarly, stretching of the plantar fascia may
lead to increase elasticity of the plantar fascia thereby
restoring the windlass mechanism so that the tissue
tension is reduced.
Sweeting D et al (2011)10 concluded that stretching
produces significant improvement in terms of pain and
function in subjects of plantar heel pain. Similarly use
of soft heel pad, avoiding barefoot walking may be the
possible reason for reduction in pain.
Study conducted by Chueh H U et al 11 (2015)
suggested that the plantar fascia is softer in subjects
with plantar fasciitis and therefore use of soft heel pad
and avoidance of barefoot walking may help in pain
reduction. A significant improvement in Group - A
could be attributed to myofascial release.
MFR is used to alleviate musculoskeletal pain,
relieve spasm due to the applicationof direct pressure.
The decrease in pain can be explained on the basis of
theories like the gate control theory, parasympathetic
discharge of the nervous system and the release of
serotonin Study conducted by Patil P S et al 12 (2016)
suggested that MFR relieves pressure in the fibrous
bands of the connective tissue or fascia. Gentle and
sustained stretching by MFR is believed to free
adhesions and soften and lengthen the facia. By freeing
the fascia, MFR helps in increasing circulation and

neural transmission
According to Barnes F M 13 (1996) it could be
possible that adulteration in tissue texture and tension
resulting from myofascial release comes from dynamic
changes in the connective tissue and neuromuscular
system of the body.
A study by Meltzer et al. 14 has shown that treatment
with MFR after repetitive strain injury resulted in
normalization in apoptotic rate, cell morphology
changes, and reorientation of fibroblasts.
Neb M et al (2014)15 did a study on co-relation
between foot pain and functional disability by using
FFI scale and concluded that a positive relation exist
between foot pain and disability.
According to Schleip et al (2003), 16 under
normative conditions, fascia and connective tissues tend
to move with minimal restrictions. However, injuries
resulting from physical trauma, repetitive strain injury,
and inflammation are thought to decrease fascial tissue
length and elasticity, resulting in fascial restriction. It is
also possible that pain relief due to MFR is secondary
to returning the fascial tissue to its normative length by
collagen reorganization.
It has also been proposed that compressing the
sarcomeres by direct pressure, combined with active
contraction or stretching of the involved muscle, may
equalize the length of the sarcomeres and consequently
decrease the pain.

CONCLUSION
The present randomized controlled trial provided
evidence to support the use of physical therapy regimen
in the form of Myofascial release techniques and
stretching exercises (plantar fascia, gastrocnemius and
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soleus) in relieving pain, improving pressure tolerance
and decreasing tenderness and improving functional
status in subjects with chronic plantar fasciitis.
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ABSTRACT
Background: Recent studies suggest that transcutaneous electrical nerve stimulation (TENS) could be
applied for the management of spasticity in adult population. No studies focused on safety and feasibility
to use TENS on improves upper limb function on hemiplegic cerebral palsy (HCP) children. So aim of this
study was to identify the effects and safety of TENS combined with task oriented training (TOT) to improve
upper limb function in children with HCP.
Method: A single-blind, multicenter, randomized placebo-controlled study included 30 HCP children, aged
6.2 ±1.9 years. Participants were randomly assigned to receive either TENS or Placebo-TENS with task
oriented training for 3 days in a week for 8 weeks. Modified Tardieu scale (MTS) and Quality of Upper
Extremity Skill Test (QUEST) were measured before and after the 8 weeks of treatment. Adverse reaction
mentioned in activity log and parent rated feedback questionnaire were measured at end of 8th week.
Results: No adverse events were found and all participants were adhered treatment protocol very well. All
the parents agreed (median score – 4.6 in 5 point Likert’s scale) to safety of the treatment protocols. The
HCP children showed improved control over elbow spasticity in MTS and upper limb function in QUEST.
Conclusions: TENS appears to be safe, feasible, and well tolerated in most children with hemiparesis. But
need more detailed clinical research to explore the efficacy of TENS in upper limb rehabilitation in HCP
subjects.
Keywords: TENS, Hemiparesis, Cerebral Palsy, Spasticity, Upper Limb Function.

INTRODUCTION
Physiotherapists play a fundamental role in a cerebral
palsy management team and focus to work on breaking
the muscle over activity, muscle shortening, and spindle
sensitivity cycle. Spasticity considered when it interfere
motor function of cerebral palsy children1. Hemiplegic
Cerebral Palsy (HCP) is one of the cerebral palsy
which occur 1 in 1300 live birth2. Motor learning based
approaches such as constraint movement therapies and
Corresponding author:
Satheeskumar Durairaj
Associate Professor, PPG College of Physiotherapy,
Coimbatore, India. E-mail: satheesdj@gmail.com

bimanual training are vital in upper limb rehabilitation
for HCP children3. A recent meta-analysis mentioned
intensity, dosage and the increasing difficulty to employ
at home environment are main concern before selecting
motor learning based approaches4. In this context, task
oriented training is optimal for HCP children to improve
upper limb function. Task oriented training (TOT) is
meaningful, repetitive practice of voluntary movement
to promote daily life activities5.
Transcutaneous electrical nerve stimulation (TENS)
reduces pain based on gate control theory by the release
of many neurotransmitters such as opioids, serotonin,
norepinephrine, gamma-aminobutyric acid6. It is one of
the important pain relieving modalities in physiotherapy
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practice, but recent studies suggest their application
to managing motor deficiencies in adult neurological
conditions. Levin MF. et.al.,(1992) applied TENS to
the hemiplegic patients and showed the benefits of
reduction in spasticity and improvement in voluntary
control7. Since then many articles conducted on the
positive effect of TENS in hemiplegic patients8, spinal
cord lesion9 and multiple sclerosis lesion10. Cuypers K.
et.al. (2010) showed the importance of TENS on sensory
function in multiple sclerosis patients11.
Xu KS. et.al (2007) and Alabdulwahab SS. Et.al
(2010) were reported TENS benefit in cerebral palsy
children after considering the success of TENS in adult
neurological condition12-13. TENS is easy to apply and
cost-effective in physiotherapy practice. However,
previous article reports skin irritation or unpleasant
sensation are the rare side effects of TENS either during
or after the TENS application114. There are no evidences
available to state the effects and safety of TENS
combined with task oriented training in HCP children.
So this study aimed to explore the safety and feasibility
of TENS combined with task oriented training to
improve upper limb function in HCP children.

MATERIAL AND METHOD
Design and Study setting
This preliminary study is a multi-centered,
randomized and single-blinded study design. The
potential subjects selected from the department
of physiotherapy, K.S Hegde Charitable hospital,
Mangalore and P.P.G. College of Physiotherapy,
Coimbatore. The study protocol was approved by a
central ethical committee of Nitte University. This study
included HCP children of both male and female, aged
between 4 to 12 years with level II to III in Gross Motor
Function Classification System and Manual ability
classification system for children with cerebral palsy.
This study excluded the children present with score
≥ 3 in modified Ashworth scale and Communication
function classification system for individual with
cerebral palsy. Individuals who undergone antispastic
drugs, Botulinum toxin injection, orthopedic surgery or
neurosurgery within the past 12 months and suffering
from epilepsy were also excluded.
Procedure
Total 30 HCP children were recruited according
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to convenient sampling procedure after full filling the
study criteria. Informed consent was obtained from the
parents.
Randomization, Allocation, and Blinding
Selected subjects were equally allocated into
two groups (TENS group and placebo-TENS group)
randomly by using random allocation software (version
2.0.0 developed by M. Saghai, May 2008)15. All the
patients or parents and tester were blinded to group
allotment.
Intervention
The TENS group received TENS for 60 minutes
by using four channel TENS (DigiTENS pro - BMS)
at pulse frequency 100 Hz, pulse width 200 µs and 2
- 3 times of sensory threshold. The sensory threshold
of each patient was measured before the experiment.
The threshold was determined by start apply intensity
from 0.01 mA until the subject felt the stimulation. The
threshold level of intensity was confirmed by using
children anxiety and pain scale to confirm the child’s
comfort level.
30 minutes of task-oriented training (TOT) followed
after the TENS application. Main focus of TOT on to
encourage paralyzed arm function and bimanual arm
functions. Activities required for daily life (ADL) were
selected after detailed discussion with parent and caregivers.
Placebo-TENS group received placebo-TENS for
60 minutes by not delivering current but the beep sound
of the timer was kept on to make assure the TENS
machine was running. The child was instructed as that
they may or may not feel the TENS stimulation. The task
oriented training were given similar to the TENS group
treatment.
Both groups’ interventions administered for 3
sessions per week for 8 weeks. Home based constraint
induced movement therapy (CIMT) protocol16 given
to parents or caregivers besides to the intervention
program. Each child were blocked the unaffected hand
by custom made garment for minimum of 2 hour per
day for 5 days in a week and given tailored ADL. These
details were entered in the daily log.
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Outcome measures

The upper limb function was measured by using
dissociated movement and grasp domain of Quality of
Upper Extremity Skills Test (QUEST) 19.

The feasibility was measured by calculating overall
children’s adherence percentage to the treatment
protocol and the number of new symptoms recorded
in the activity log. The acceptability was measured by
using the Parent rated feedback adapted from Deborah
J. Bowen et.al17. Parents were asked to grade the 8 set
of questions focused on child’s comfort during and after
the treatment protocol by using 5 points Likert’s scale.

All of these outcomes were measure before and
after the 8 weeks of interventions, except the parent
questionnaire was taken at the end.
Statistics
Demographic data expressed in means, standard
deviations and frequency. ‘t’- test (for parametric data)
were used to find out the significance level between the
groups at baseline value. The significance level was set
at p <0.05. Safety of treatment interventions presented
with descriptive statistics, according to the variables.

Upper limb spasticity was measured by using
modified Tardieu’s scale (MTS).This study measured
the muscle reactions of during shoulder flexion, elbow
extension and wrist extension when the children wellrelaxed supine lying position18.

FINDINGS
Demographic details
This study included 30 HCP children and the average age was 6.2±1.9 years. There was no significant difference
between groups in terms of hemiparetic side. These details were given in table -1.
Table 1: Demographic characteristics of participants
TENS

Placebo-TENS

p-value

No. of subjects

(n)

15

15

Age

Mean (± SD)

5.06(1.33)

7.5(2.26)

0.11

Male (n)

9

8

0.913

Female (n)

6

7

Right

10

13

Left

5

2

Mild(n)

10

10

Moderate(n)

5

5

Gender

Hemiparetic side

GMFCS

0.001*

0.360

*Significant difference at p<0.05 level
Safety of TENS
None of the HCP children reported any side effects after TENS usage. All the HCP children were regular in
attending all treatment session according to the research schedule. The parent rated feedback shown all of the parents
rated either agree or strongly agree to both treatment protocol. These details were mentioned in a median score,
minimum and maximum score in table 2.

Indian Journal of Physiotherapy and Occupational Therapy, January-March 2017, Vol. 11, No. 1

127

Table 2: Adaptability to treatment intervention of all groups
S. no

Items#

TENS
{M.S(min - max)}*

Placebo-TENS
{M.S(min - max)}*

1

Treatment intervention is more comfortable.

5 (5-5)

5 (5-5)

2

Treatment intervention application duration is appropriate.

4.8 (4-5)

4.87 (4-5)

3

Treatment intervention is simple and easy to follow.

5 (5-5)

5 (5-5)

4

No side effects were noticed after the treatment intervention.

5 (5-5)

5 (5-5)

5

Able to participate upper limb exercise after the treatment
intervention.

5 (5-5)

5 (5-5)

6

Able to use the upper limb for ADL after the treatment intervention.

5 (5-5)

5 (5-5)

7

Overall, do you satisfied with the treatment intervention.

4.9 (4-5)

4.6 (3-5)

8

Intend to continue to use this treatment intervention in the future

5 (5-5)

4.5 (3-5)

items were graded by 5 point scale (1 - strongly disagree; 5 - strongly agree)

#

*{M.S(min - max)}: {median score (minimum - maximum)}
TENS effects on Spasticity and upper limb function
A significant difference was noted between groups in Tardieu scale score of elbow component (p <0.05 of the
elbow) and QUEST at end of 8 weeks. There was no significant difference in shoulder and wrist component of MTS
score when comparing both groups (p>0.05 of shoulder and wrist) at the end of 8th week. These details were given
in table - 3.
Table 3: Mean, standard deviation and p value of pre and posttest modified Tardieu scale and QUEST
score of both groups score
N

Shoulder flexion

Elbow extension

Wrist extension
QUEST

TENS

Placebo-TENS

Mean ± SD

MI

Mean ± SD

MI

Pretest

15

51.73±10.85

-

49.33±9.03

-

Post test

15

40.53±7.09

11.93

40.80±7.032

8.53

Pretest

15

56.67±9.33

-

58.86±9.635

-

Post test

15

41.40±10.74

15.53

52.73±10.04

6.1

Pretest

15

34.53±10.43

-

35.73±7.75

-

Post test

15

25.33±5.615

9.2

26.27±6.85

8.4

Pretest

15

41.54±6.61

-

41.61±5.78

-

Post test

15

53.31±9.91

11.76

48.59±8.13

6.9

p-value

0.180

0.001*

0.636
0.016*

SD – Standard deviation; MI – mean improvement difference
*Significant difference at p <0.05 level in independent t’ test

DISCUSSION
This study intended to identify the safety and
feasibility of TENS combines with task-oriented training
on upper limb function on HCP children.

The activity daily log showed both groups children
underwent total 24 sessions of the treatment protocol
for 8 weeks. 100% of HCP children were actively
participated and none of the children were discontinued
the research protocol. No side effects were registered
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during and after the research protocol implementation.
The parent rated feedback questionnaire showed, none
of the parents reported discomfort during and after
any of the treatment protocol and none of the parents
showed disagree to any question. 100% of parents
agreed to satisfaction level question towards the TENS
protocol in parent rated feedback questionnaire. Earlier
to this study, Alabdulwahab S.S et al13 had given TENS
for 3 sessions in 1 week and Xu K.S. et al12 had given
TENS for 30 sessions in 6 week periods to produce
significant improvement in lower limb spasticity and
motor performance in spastic cerebral palsy children.
These evidences show that the TENS is safe to apply in
HCP children to encourage upper limb function.

pattern in spasticity level, but not as like as TENS group.
Levin MF et.al7 also registered similar result when he
treated adult neurological patients by combining taskoriented training exercise along with TENS. This
positive effect of placebo-TENS combine with task
oriented training must be explained in future studies.

The MTS showed a gradual, incremental
improvement pattern from the baseline values in both
groups. The overall TENS group showed greater
improvement spasticity level of MTS than PlaceboTENS group. Elbow spasticity score in MTS score
showed significant difference between TENS group and
placebo-TENS groups. This shows that the TENS have
an anti-spastic effect on upper limb muscles. Ng SS et
al., found 9% of antispastic effects after application
of 100 Hz TENS to improve lower limb functions in
chronic stroke patients8. Hui-Chan CW et.al reported
less than 30% of antispastic effects achieved after TENS
application in stroke patients9. These literatures support
this study results to prove the antispastic effects of TENS
in HCP children. Even though these effects contributed
to meet the antispastic effect in elbow flexor spasticity
but not in shoulder external rotator and wrist flexor
spasticity muscles. These results increased the interest
to investigate further and generalize the TENS effect on
spasticity in hemiplegic cerebral palsy children.

According to the study results, the TENS combine
with task-oriented training is safe, acceptable and
feasible in spastic hemiplegic cerebral palsy children.
However, further studies with increased sample size are
needed to identify significant effects of TENS combine
with task-oriented training to enhance the upper limb
function in spastic hemiplegic cerebral palsy children.

After the 8 weeks of intervention, TENS group
achieved significant improvement in QUEST score
than Placebo-TENS group. Leibowitz N, et. Al20 by
concluding as that the sensory level stimulation may
enhance the somato-sensory mechanism. This might
had increased the awareness of body parts from the
hemiparetic side. This effect could combine with direct
TENS’s spasticity reduction pattern to improve upper
motor performance. These results have proven the
TENS combine with task-oriented training could helpful
to improve the unilateral function in spastic hemiplegic
cerebral palsy children.
Placebo-TENS group also showed an improved

This study limitations are specific spasticity
reduction mechanism by TENS not answered, sample
size is very small to generalize the data towards
physiotherapy practice and long-term benefit of TENS
was not monitored. So these are needed to focus in
future researches.

CONCLUSION

Conflicts of Interest - Nil
Source of Funding- Self
Ethical Clearance - This study is cleared by
Central Ethical Committee of Nitte University, Ref:
NU/CEC/Ph.D-06/2014 dated 20.02.2014 and awaiting
registration in Clinical Trials Registry-India, Ref. No.
REF/2016/02/010738.
Disclosures: This study is part of on-going PhD
research titled “Effects of Transcutaneous Electrical
Nerve Stimulation on Upper Limb Functions in Spastic
Cerebral Palsy Children” - Randomized Control Trial”
by first author.

REFERENCES
1.

Hoare B, Imms C, Carey L, Wasiak J. Constraintinduced movement therapy in the treatment of the
upper limb in children with hemiplegic cerebral
palsy: a Cochrane systematic review. Clin Rehabil
2007;21(8):675-685.

2.

Anna P.B,Janice P, Susan K, Vicki W.J.K.
Early Intervention to Improve Hand Function in
Hemiplegic Cerebral Palsy. Front Neurol 2014;5:
281.

3.

Charles J, Gordon AM. Development of hand-

Indian Journal of Physiotherapy and Occupational Therapy, January-March 2017, Vol. 11, No. 1

arm bimanual intensive training (HABIT) for
improving bimanual coordination in children with
hemiplegic cerebral palsy. Dev Med Child Neurol
2006;48(11):931-936.
4.

Sakzewski L, Ziviani J, Boyd RN. Efficacy of
upper limb therapies for unilateral cerebral palsy:
a meta-analysis. Pediatrics 2014;133(1):e175204.

5.

Blundell SW, Shepherd RB, Dean CM, Adams
RD, Cahill BM. Functional strength training in
cerebral palsy: a pilot study of a group circuit
training class for children aged 4-8 years. Clin
Rehabil.2003 Feb;17(1):48-57.

129

12.

Xu KS, He L, Li JL, Mai JN. Effects of
transcutaneous electrical nerve stimulation on
motor function in ambulant children with spastic
cerebral palsy: a randomized trial. Zhonghua Er
Ke Za Zhi 2007;45(8):564-7.

13.

Alabdulwahab SS, Al-Gabbani M.Transcutaneous
electrical nerve stimulation of hip adductors
improves gait parameters of children with spastic
diplegic cerebral palsy. Neuro Rehabilitation
2010;26(2):115-22.

14.

Sluka KA, Walsh D. Transcutaneous electrical
nerve stimulation: basic science mechanisms and
clinical effectiveness. J Pain. 2003 Apr;4(3):10921

15.

Saghaei M. Random allocation software for
parallel group randomized trials. BMC Med Res
Methodol 2004;9(4):26.

6.

Maeda Y, Lisi T.L, Vance C.G.T, Sluka K.A.
Release of GABA and activiation of GABA(A)
in the spinal cord mediates the effects of TENS in
rats. Brain Res 2007;1136(1): 43-50.

7.

Levin MF, Hui-Chan CWY. Relief of
hemiparetic spasticity by TENS is associated
with improvement in reflex and voluntary motor
functions. Electroencephalogr Clin Neurophysiol
1992;85:131-142.

16.

Wallen M, Ziviani J, Naylor O, Evans R, Novak
I, Herbert RD. Modified constraint-induced
therapy for children with hemiplegic cerebral
palsy: a randomized trial. Dev Med Child Neurol
2011;53(12):1091-9.

8.

Ng, S.S.M, Hui-chan C.W. Transcutaneous
Electrical Nerve Stimulation Combined With
Task-Related Training Improves Lower Limb
Functions in Subjects With Chronic Stroke. Stroke
2007;38;2953-2959.

17.

Deborah J.B, Matthew K., Bonnie S., Ludmila
C., Laura L., Diane W., Suzanne B.C., Patrick K.,
Linda S., Cecilia F., and Maria F. How We Design
Feasibility Studies. Am J Prev Med 2009;36(5):
452-457.

9.

Hui-Chan CW, Levin MF. Stretch reflex latencies
in spastic hemiparetic subjects are prolonged after
transcutaneous electrical nerve stimulation. Can J
Neurol Sci 1993;20(2):97-106.

18.

10.

Ping H.C.B, Kam K.C.B. Immediate effect of
Transcutaneous electrical nerve stimulation on
spasticity in patients with spinal cord injury. Clin
Rehabil 2010;24(3):202-10.

Numanoglu A., Gunel M.K.. Intraobserver
reliability of modified Ashworth scale and
modified Tardieu scale in the assessment of
spasticity in children with cerebral palsy. Acta
Orthop Traumatol Turc 2012;46(3):196-200.

19.

11.

Shaygannejad
V, Janghorbani
M, Vaezi
A, Haghighi
S, Golabchi
K, Heshmatipour
M. Comparison of the effect of baclofen and
Transcutaneous electrical nerve stimulation for
the treatment of spasticity in multiple sclerosis.
Neurol Res 2013;35(6):636-41.

Thorley M., Lannin N., Cusick A., Novak I., Boyd
R. Reliability of the Quality of Upper Extremity
Skills Test for Children with Cerebral Palsy Aged
2 to 12 Years. Phy. & Occu.Th in Ped 2012;32(1):
4-21.

20.

Leibowitz N, Levy N, Weingarten S, Grinberg
Y, Karniel A, Sacher Y, Serfaty C, Soroker
N. Automated measurement of proprioception
following stroke. Disabil Rehabil 2008;30(24):
1829-36.

DOI Number: 10.5958/0973-5674.2017.00025.9

Stroke Stand Test- Reliability in Static Balance Assessment
Pooja Attrey1, Mukesh1
Assistant Professor, TDTR DAV Physiotherapy College Yamuna Nagar

1

ABSTRACT
Balance is generally considered to be a fundamental component of effective movement. In any form of
movement, balance is essential for effective foot placement, body control and reduction of centre of mass
movement, therefore balance may be described as control of the centre of mass.1 Balance or postural control
is a dynamic process by which the body is maintained in equilibrium2.
Aims and Objectives- The main objective of the study will be to prove reliability of stork stand test in
athlete.The secondary objective will be to examine the correlation between ankle sprain and balance.
Methodology- The study was Observational study conducted on 116 male/female athletes aged 17 to 25
years.
Inclusion criteria -1) Incurred any ankle trauma 2)History of ankle sprain in past 2 years 3) Both male and
female 4) Aged limit will be 17 to 25 years
Exclusion criteria -any history of any dizziness, inner ear disorders, nervous system problems,a history of
loss of consciousness or problems with vision.
Procedure- Participants were recruited from in and around Yamuna nagar area.
1. The subject removed the shoes and placed the hands on the hips, then positioned the nonsupporting foot
against the inside knee of the supporting leg.
2. The subject was given one minute to practice the balance.
3. The subject raised the heel of the supporting leg to balance on the ball of the foot.
4. The researcher started the stopwatch as the heel was raised from the floor.
5. The stopwatch was stopped if any of the follow occurred:
(A) The hand(s) came off the hips
(B) The supporting foot swivelled or moved (hopped) in any direction
Conclusion: For each participant, the overall score was best of three attempts. The same procedure carried
out for both lower limbs.
The results of the study support the concept that scores for participants suffering from ankle sprain are
reliable. The inter rater reliability of the stork stand test proved to be satisfactory. Present study concludes
that strong correlation exist between ankle sprain and balance.
Keywords: Stroke, Dynamic balance, Posture, Equilibrium, Sprain.

INTRODUCTION
Balance performance is a complex motor task
involving the detection and integration of sensory
information to assess the position and motion of the

body in space and the performance of the appropriate
musculoskeletal reactions to regulate body position
within the context of environment and performance
task2. Thus balance performance requires the interaction
of the nervous system. Balance deficits have been
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implicated as contributing to poor balance performance
following lower limb musculoskeletal injury.6
Physiology and Factors which affects balance:
There are several system within the body that contribute
to balance, namely proprioception, visual and vestibular
system.1Through training these systems, the ability to
perform balance skills can become more effective.
Balance testing: Apart from numerous other
methods, stroke stand test is used to assess the static
balance in individuals1.This test measure the ability of
the participants to balance on the balls of the foot with
hands placed on the hips while positioning the non
supporting foot against the inside knee of the supporting
leg. Using a stopwatch, the amount of time in seconds
that the participant is able to stand on the balls of the foot
of leg is indicative of his balance performance.6 It was
also used in study “balance performance of professional
footballers with long term lower limb musculoskeletal
injury” for assessing balance performance in lower limb
musculoskeletal injury.It was also used in assessing
dynamic balance in study “dynamic balance and basket
ball playing ability.Though SST has been used in
various studies, but when searched, no studies proving
its reliability have been found.
AIMS AND OBJECTIVES- The main objective of
the study will be to prove reliability of stork stand test in
athlete. The secondary objective will be to examine the
correlation between ankle sprain and balance.
Methodology- The study was Observational study
conducted on 116 male/female athletes aged 17 to 25
years.
Inclusion criteria -1)Incurred any ankle
trauma2)History of ankle sprain in past 2 years 3)Both
male and female 4)Aged limit will be 17 to 25 years
Exclusion criteria -any history of any dizziness,
inner ear disorders, nervous system problems,a history
of loss of consciousness or problems with vision.
Instrumentation- Stop watch used to measure
time for which the subjects stand on ball of foot in stork
stand test. Plicometer Plicometer is used to measure
the height of the subjects. Weight machine A hand
hold weight machine is used to measure weight of the
subjects. Protocol:The balance performance of the
athlete was assessed with the stork stand test. This test
measure the ability of the participants to balance on
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the ball of the foot with hand placed on the hips while
positioning the non supporting foot against the inside
knee of the supporting leg. Using a stopwatch, the
amount of time in seconds that the participants are able
to stand on the ball of one leg is indicative of balance
performance.
The total time in seconds is recorded6.
Ratings
Excellent

scores (seconds)
> 50

Good

40-50

Average

25-39

Fair

10-20

Poor

< 10

Procedure- The consent forms were filled by all the
subjects and explain all instructions about stork stand
test. Participants were recruited from in and around
Yamuna nagar area.The sample selection was according
to the exclusion and inclusion criteria of questionnaire
given by Department of Health, Physical Education, and
Recreation, Texas State University.
6. The subject removed the shoes and placed the
hands on the hips, then positioned the nonsupporting
foot against the inside knee of the supporting leg.
7. The subject was given one minute to practice
the balance.
8. The subject raised the heel of the supporting leg
to balance on the ball of the foot.
9. The researcher started the stopwatch as the heel
was raised from the floor.
10. The stopwatch was stopped if any of the follow
occurred:
(C) The hand(s) came off the hips
(D) The supporting foot swivelled or moved
(hopped) in any direction
For each participant, the overall score was best of
three attempts. The same procedure carried out for both
lower limbs.
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affected ankle. The mean value and standard deviation
for basic characteristics were also calculated.

RESULTS
After analyzing the data no significant difference
was found between the measurements taken by two
researcherss as shown by the calculated mean value
21.46 and 21.49 of the affected ankle taken by the
physiotherapist 1 and physiotherapist 2.The mean
values of the readings of non affected ankle taken
by physiotherapist 1 and physiotherapist 2 were also
approximately equal, as shown by the table 4. 32.24
And 31.56 respectively.

Figure 1: Subject performing stork stand test

DATA ANALYSIS -All measurements were
performed in standing position.The data was collected by
the two researchers. Interclass correlation coefficient was
used to estimate the reliability (i.e. agreement between
scores) of the stork stand. The ICC was chosen as the
reliability of the estimate. The Karl Pearson correlation
test estimates the reliability of the test using only two
sets of observations. Data analysis was performed with
the software Graph Pad Instat( DATASET1.ISD).The
mean values of the readings of the stork stand test by
both research students were calculated for both affected
leg and non affected ankle.The amounts of standard
deviations were also calculated for affected and non

The Karl Pearson correlation coefficient between
the affected ankle and non affected ankle by the
physiotherapist 1 was calculated and the value of
correlation coefficient r=0.80 indicating the strong
correlation between ankle sprain and balance.The Karl
Pearson correlation coefficient between the affected
ankle and non affected ankle by the physiotherapist
2 was also calculated and the value of correlation
coefficient r=0.63 and same values for the affected ankle
by both physiotherapists was r= 0.70 indicating strong
correlation between the ankle sprain and balance. This
proves that if there is ligamentous injury i.e. ankle sprain
in athlete balance of that limb is affected.

Table: 1. The readings of FSA and FUA using SST taken by physiotherapist 1.
Sr. no.

Variables

Mean

SD

Standard error

Range

1.

Affected ankle

21.45

9.7

0.92

2.0-46

2

Non affected ankle

32.24

15.17

1.40

21.7-70

r value

r2

P value

0.8037

0.65

<0.0001

Table: 2. The readings of FSA and FUA using stork stand test taken by physiotherapist 2
Sr. no.

Variables

Mean

SD

Standard
error

Range

1.

Affected ankle

21.49

9.03

0.84

3.00-47.0

2.

Non affected ankle

31.56

13.67

1.27

3.65-59.33

r value

r2

P value

0.63

0.40

<0.0001

Table: 3. The readings of SST of FUA taken by physiotherapist 1 and 2
Range

Sr.
no.

Physiotherapist

Variables

Mean

SD

SEM

1.

1

Affected ankle

21.45

9.7

0.92

2.0-47

2.

2

Affected ankle

21.49

13.67

0.84

3-47

r value

r2

P value

0.70

0.49

<0.0001
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Table: 4. Showing the readings of SST of FSA by physiotherapist 1 and 2
Sr.
No.

Physiotherapist

Variables

Mean

SD

SEM

Range

1.

1

Non affected ankle

32.24

15.17

1.40

21.67 70.00

2.

2

Non affected ankle

31.56

13.67

12.69

3.65 59.33

R Value

R2

P Value

0.94

0.89

<0.0001

Table: 5. The readings of Basic Characteristics
Sr. no.

Mean

SD

SEM

Range

1.

Age

21.42

1.47

0.14

18.00-24.0

2.

Height

170.18

8.05

0.75

150.4-188.0

3.

Weight

59.58

10.32

0.95

40-95

4.

BMI

20.52

2.74

0.25

15.13-28.81

DISCUSSION
Stork stand test was used for assessment of balance in
long term lower limb musculoskeletal injury6, sacroiliac
joint dysfunction23 etc. mostly in all cases of ankle sprain
the star excursion test is used for assessing balance but
in this study the balance was assessed by using stork
stand test. This study also proved that balance was
affected after ankle sprain. A majority of the participants
in this study were male. They were aged between 17
and 25 years, with the highest percentages in the 17
to 22 years age groups. This may not be out of place
because this latter age group belonged to an age of peak
performance in young individuals with strong muscles
and optimal physiological capability of the heart and
the lungs which effectively equip the body for exercise6.
Our results show that there is a significant relation
between ankle sprain and poor balance performance.
Many studies have supported this finding. The observed
poor balance performance in the injured limbs compared
with the uninjured limbs in this study is reported balance
impairments following Lower Limb Musculoskeletal
Injury. In a study by Evans et al (2004) of the injured and
uninjured limbs of individuals after unilateral lower limb
sprains, balance deficits were identified to be present in
both limbs and balance impairments seen in the injured
limbs were greater than those observed in the uninjured
limbs. The result of this study is in agreement with that
of Evans et al6.Foot type, however, did not significantly
affect the performance of the SEBT, possibly due to
other compensatory motions or reaching strategies,

or both, that allow a subject to overcome a deficit
potentially due to foot type34.In study Balance problems
after unilateral ankle sprain indicates that after traumatic
lateral ankle sprains, balance problems occur because
of proprioceptive deficiency. The FRT was used for
evaluating static balance. This test is a valid and reliable
clinical tool for evaluation of balance5.The significant
relationship of static balance with depth perception and
with visuomotor coordination suggests that one-leg
standing is regulated by a feedback-based mechanism
in which sensory information from visual cues becomes
important for the continuous adjustments; moreover,
corrections of the required posture that are needed so
that the COM can be kept within the narrow boundaries
defined by the base of support. Other investigators have
proposed a slow sensory integration process such, which
is based on a closed loop system, as the regulating
mechanism for quiet stance. The results of the present
study confirmed the important role of peripheral visual
cues for postural stabilization in 11- to 13-year-old
children as well24.A significant difference was noted
between the results of this study for individuals with
lateral ankle sprain and subjects with no ankle injuries.
Our results show that functional test values were greater
while subjects were standing on one limb compared
with bilateral standing. This may be due to the fact that
subjects use their free limb as a balancing lever during
unilateral standing. However, the results indicate that
static balance of athletes with ligament sprain becomes
abnormal because of proprioceptive deficiency5.
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CONCLUSION
The utility of clinical diagnostic testing is dependent
on the reliability and validity of the testing procedure.
The practice may improve the reliability of the test. The
results of the study support the concept that scores for
participants suffering from ankle sprain are reliable. The
inter rater reliability of the stork stand test proved to be
satisfactory. Without reliability, there can be no validity;
therefore, we must question what exactly is measured
during the stork stand test. Although the stork stand test
may not provide an appropriate method for evaluating
a patient’s dynamic balance, it may play an important
part in assessing balance and rehabilitation. Because of
the strength, movement complexity, and neural control
associated with the stork stand test, it may be a useful
activity for progressively stimulating the involved
systems in selected patients.Present study concludes
that strong correlation exist between ankle sprain and
balance.
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his paper evaluates the usefulness of
various physical therapy interventions
used to treat a headache. According to the
World Health Organization’s ranking of
causes of disability, headache disorders
are listed among the ten most disabling
conditions for both males and females. It
is among the five most disabling disorder
among women. [1] Headache is a major
debilitating condition faced by most people
of all age’s worldwide. Pain can range from
mild to very severe in intensity causing
personal and societal burdens related to
disability, quality of life, and financial
liability. Making the correct diagnosis of
headaches is very important for various
reasons. A few headaches may have serious
underlying pathologies, and early diagnosis is
paramount to prevent severe complications.
On the other hand, some headaches respond
only to a specific drug. Therefore, a correct
diagnosis is essential for good treatment.
However, choosing which treatment is best
effective for headaches is very demanding,
and confusion is frequently encountered in
clinical practice as to whether to treat pain
with medications or physical therapy or a
combination of both may help the patient.

secondary headache disorders caused by
a long list of other conditions, the most
common of which is medication‑overuse
headache.[1] Commonly treated headaches
by physiotherapist include migraine, TTH
and cervicogenic headache (CGH).

Definition

Lack of awareness among health‑care
professionals regarding the means of treatment
using physiotherapy is a major barrier. Patients
want quicker relief with medications, though
unaware with its other effects.

Headache is defined as pain in the head with
the pain being above the eyes or the ears,
occipital area, or in the back of the upper
neck. [2] Recurrent headache is the most
common disorder of the central nervous
system. There are primary headache
disorders, namely migraine, tension‑type
headache (TTH), and cluster headache and
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as the author is credited
and the new creations are licensed under the identical terms.
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Epidemiology
According to the United Nations, 350 million
patients were identified with migraine, 624
million with TTH, and 112 million with
CGH in the Asia‑Pacific which equaled to
the estimated population of 3.85 billion in
2010.[3] According to a study conducted
in India (Bengaluru), 1 year prevalence of
headache was found to be 63.9% and 1‑day
prevalence was 5.9%. The prevalence was
higher in the age groups of 18–5 years and
among females. The prevalence was higher
in rural 71.2% than in urban areas 57.3%.
About 1.1% proportion of days were lost
to headache from paid work, while overall
productivity loss from both paid and
household work was 2.8%.[4]

Barriers to Effective
Physiotherapy Treatment

Testing
According to a consensus statement, 11
physical examination tests were considered
clinically useful. These include manual joint
palpation, cervical flexion‑rotation test, active
How to cite this article: Kumar S, Fernandes J.
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range of cervical movement, the craniocervical flexion
test, head forward position, muscle testing of strength of
the shoulder girdle, trigger point (TrP) palpation, passive
physiological intervertebral movements, reproduction
and resolution of headache symptoms, combined
movement tests, and screening of the thoracic spine.
These 11 tests were suggested as a minimum standard for
the physical examination of musculoskeletal dysfunctions
in patients with a headache.[5,6]

Physiotherapy Treatment
An exhaustive literature search about physiotherapy
intervention on headache [Table 1] revealed that
there was statistically significant reduction in the
intensity, frequency and duration of migraine, TTH and
CGH.[7] Positive beneficial effects were also recorded in
geriatric population receiving physiotherapy. Subjects
reported significant reductions in headache frequency
immediately after treatment.[8]
The effectiveness of soft tissue techniques and neural
mobilization techniques in the management of patients
with frequent episodic TTH and chronic TTH (CTTH) was
studied. Three groups received physiotherapy intervention
such as soft tissue techniques, neural mobilization, and
the combination of both. While one group received
placebo superficial massage. Except the placebo group,
remaining three groups noticed a significant change
in pain pressure threshold of supraorbital region and
temporal muscles and also frequency and intensity. Group
which received a combination of soft tissue techniques and
neural mobilization has shown significant improvement
in frequency, intensity with positive impact of activities
of daily living.[9]
Episodic TTHs should be managed with low load
endurance craniocervical and cervicoscapular exercises.
Patients with CTTHs also benefit with similar exercises.
Other noninvasive and nonpharmacological treatment
that helps in the management of headache include
relaxation training with stress coping therapy; or
multimodal care that includes spinal mobilization,
craniocervical exercises, and postural correction. Manual
therapy like manipulation with or without mobilization
to the cervical and thoracic spine may also be helpful
along with craniocervical and cervicoscapular exercises
for CGH.[10]
Dry needling (DN) which is a new technique has a
positive effect on headache. The rationale for applying
DN in headaches relates to the etiologic role of TrPs in
these pain conditions. The application of TrP‑DN on
individuals with headaches may reduce both peripheral
and central sensitization. This is achieved by eliminating
a long cause of peripheral nociceptive inputs. Other

Table 1: Summary of studies quoted in the article
Authors name
Luedtke, et al.[7]

Luedtke, et al.[5]

Uthaikhup, et al.[8]

Ferragut‑Garcías, et al.[9]

Varatharajan, et al.[10]

Fernández‑De‑Las‑Peñas
and Cuadrado[11]
Mesa‑Jiménez, et al.[12]

Shrivastava, et al.[13]

Fernández‑de‑las‑Peñas
and Cuadrado[14]

Shin and Lee[15]

Hall, et al.[16]

Kumar and Raje[17]

Year Conclusion
2016 Reduction in the intensity,
frequency and duration of
migraine, TTH and CGH was
seen after physiotherapy
intervention
2016 Eleven tests are suggested
as a minimum standard for
the physical examination of
musculoskeletal dysfunctions in
patients with a headache
2017 Beneficial effects of
physiotherapy over usual care
was seen in elderly with recurrent
headache associated with neck
pain and dysfunction
2016 Significant changes in pressure
pain threshold, the characteristics
of the pain crisis, and activities of
daily living were seen
2016 Exercises form an important part
of treatment of headache with
neck pain
2016 Dry needling is an important
aspect in the treatment of
headache
2015 Manual therapies were found
effective in the short term than
long term in the management of
headache
2015 MFR with conventional therapy
is more effective in the treatment
of CGH
2015 When treating headache the
cause has to be identified in
order for physiotherapy treatment
to be effective
2014 SNAGS has a beneficial effect on
cervicogenic headache in middle
aged women
2007 C1-C2 self‑SNAG technique in
the management of individuals
with cervicogenic headache
helped to reduce the symptoms
2014 Progressive muscular relaxation
exercises is more effective in
reducing stress level than TENS
in patients with TTH

OPTIMa=Ontario protocol for traffic injury management, MFR=Myofascial
release, SNAG=Self‑sustained natural apophyseal glide, TTH=Tension‑type
headache, CGH=Cervicogenic headache, TENS=Transcutaneous electrical
nerve stimulation

mechanism postulated for reducing headache in DN are
by modulating spinal efficacy in the dorsal horn and by
activating central inhibitory pain pathways. All these
effects are apparently initiated when active TrPs receive
the needling intervention.[11]
A meta‑analysis was conducted using MEDLINE,
PubMed, AMED, EMBASE, EBSCO, CINAHL, SCOPUS,
Cochrane Collaboration Trials Register, PEDro, Cochrane
Database of Systematic Reviews, and were searched to
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compare the efficacy of multimodal manual therapy
versus pharmacological care for controlling TTH pain.
It included all randomized controlled trials comparing
any manual therapy versus medication for treating TTH
in adults. The main outcome was headache intensity,
frequency, and duration. It was found that manual
therapies were more effective than pharmacological
care in reducing intensity, frequency and duration of
the headache instantly after treatment.[12]

search and clinical practice we infer that TTH and CGH
headache can be effectively treated with physiotherapy
intervention or physiotherapy can be used as an adjunct
therapy with other methods of treatment.

Another study suggested that myofascial release for
3 min, 5 times a week for 6 weeks with conventional
therapy is more effective than conventional therapy
alone in the management of CGH. Conventional therapy
included‑moist pack for 10 min, followed by stretching of
the cervical muscles, and strengthening of deep cervical
flexors and postural correction [Table 1].[13]
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ABSTRACT
According to WHO, over 1000 million people worldwide are employed in small scale
industries. Garment Industry of India is one among these industries. Asian garment factories
reported most incidences of back, neck and shoulder disorders due to working with
constrained postures, poorly designed workstations and non-ergonomic tools. This study is
intended to find the musculoskeletal risk levels and discomforts among the garment factory
workers so that we can develop alternate approaches like posture awareness and avoid further
musculoskeletal problems. Observational study conducted in a garment factory, Belagavi.
Static and dynamic working posture and its risk for musculoskeletal disorder was observed in
150 workers of Next Fashion Apparels, Belagavi, Karnataka. Data analysis was done using
SPSS version 16.0. Descriptive statistics including mean and standard deviation were used to
analyse the data. ANOVA was used to compare means of all group. RUBA score was higher
in printing section followed by the stitching section. No pain was significant. The study
concluded that Garment factory workers of Next fashion apparels factory had a medium risk
of musculoskeletal symptoms and disorder. No pain was significant as the years of working
of the workers were less as compared to the previous studies. Authors in the future can
consider this study for reference of years of work as here the same is less as compared to
other studies.
Keywords: Garment factory, musculoskeletal disorder, REBA, Belagavi.
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INTRODUCTION
Occupational Health and Safety proposed that every working human being in the country has
safe and healthy working environment so that human resources are preserved. This purpose is
achieved in most of the developed countries but still have to go in satisfying this objective.1
According to WHO, over 1000 million people worldwide are employed in small scale
industries, garment Industry of India is one among these industries. Many are run by private
sectors, providing employment for both men and women mainly those from below average
socioeconomic population.2
Garment industry is one of the most important strategic industries which constitutes about 7%
of total world’s industrial production and 8.3% of the total trade in industrial matters. Worlds
total labor force in garment industry account for more than 14%. It brings most of the
Nation’s foreign currency as it is an important factor of production.3
Globally WRMSD’s account for around 40% of the total compensated cost if occupational
diseases and injuries and the symptoms are caused by excessive fast and repetitive activity,
forceful exertion, concentration, awkward posture, prolonged stationary postures and
vibration. Asian garment factories reported most incidences of back, neck and shoulder
disorder due to working with constrained postures, poorly designed workstations and nonergonomic tools.4,5 Hague et. Al. in a literature review indicated that many consistent studies
showed high prevalence of musculoskeletal symptoms in garment and textile industry, the
neck, shoulder and back regions most affected.6
Garment industry comprises of different sections i.e. cutting, sewing, printing, finishing,
packing and administration. Sewing machine workers among garment factory workers were
more prone for WRMSD’s and reason for long term sick leave, and disability pensions in the
world. United states of Bureau of Labor Statistics Annual Survey of occupational injuries
and illness ranked sewing machine workers of clothing industry offering the upper body
musculoskeletal disorders.7 A study indicate

that garment manufacturing workers had

neurological, respiratory and musculoskeletal problems.8 A study reported that years of
service was significantly associated with elbow , wrist, shoulder and neck disorders among
garment factory workers.9-11
Ergonomic principles should be applied in the work tasks and equipment used otherwise,
workers may have exposure to undue stress, awkward posture, forceful exertion, repetitive
motion and heavy lifting.12
Mujumdar conducted a study which showed that illnesses and diseases are widespread among
the garment workers. Most of the industry workers , after a certain period of time abandon the
profession and go on for other suitable and comfortable work.1The Organization of Health
www.ajmhr.com
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and safety established rules for industrial workings but it did not apply in some industries like
garment industry and therefore raising interest in solving the occupational diseases. Jana P.
conducted a study, concluded, recognition of ergonomic risk factors is the first step in
preventing further disorders and improving worker protection.12,13
Few studies are being done in India on Work related musculoskeletal risk levels among
garment factory workers. Rapid Upper Body Assessment and Musculoskeletal discomfort
Form is used individually in ergonomic studies of different industries of India. As per best of
our knowledge these two scales together have not being used among garment factory workers
in India till date. Therefore, this study is intended to find the musculoskeletal risk levels and
discomforts among the garment factory workers by using REBA scale and Musculoskeletal
discomfort questionnaire, so that we can develop alternate approaches like posture awareness
and avoid further musculoskeletal problems.

MATERIALS AND METHOD
An observational study design was conducted on 150 subjects through non- probability
sampling design for a period of 6 months. Both male and femaleworkers willing to
participate, from Next Fashion Apparels Factory, Autonagar, Belagavi, were included for the
study. Subjects with malignancy and subject’s commenced working since six months or less
were excluded for the study.
OUTCOME MEASURES:
Rapid Entire Body Assessment (REBA)
Hignett and McAtamney (2000) proposed REBA in the UK as a requirement observed
within the range of postural analysis tools, specifically with sensitivity to the type

of

changeable working positions found in health care and other service industries. It’s a quick
and easy measure to assess the risks of WRMSD’s. It divides the body into section, coded
independently, according to movement planes. It offers a scoring system for muscle activity
throughout the entire body, stagnantly, dynamically, fast changing or in an unsteady way.
There are 5 level of actions to indicate the obtained scores (Stanton et.al (2004) and Hashim
et. al. (2012).
Musculoskeletal Discomfort Form (Based on Nordic Questionnaire (Kourinka et. al.
1987))
The form was designed by the Institutes of Occupational Health in the Nordik countries,
developed from a project funded by the Nordic Council of Ministers. The questionnaires
consist of structured, forced binary or multiple choice questions which can be selfadministered or in interviews.
PROCEDURE:
www.ajmhr.com
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Ethical clearance was obtained from the Institute of Ethical Board. Participants were included
according to inclusion and exclusion criteria .Workers were recruited from Next fashion
apparels factory, informed about the aims and procedure of the study. Interested workers
signed the written consent, to be considered a study subject. Therapist observed the working
posture of the participant and by the use of REBA score, musculoskeletal risk levels were
interpreted. Face to face interview were carried out using musculoskeletal discomfort form to
know the prevalence of specific body part pain in garment factory workers.

RESULTS AND DISCUSSION
The present study was done to find out the risk levels and discomforts in garment factory
workers. Total of 150 participants were observed where females were more in number as
compared to males.(Table 1, Table 2). Maximum workers in the factory were between the
age group of 21 to 40 (Table 3, Table 4). Duration and hours of work showed significance
with the problems associated with garment factory workers.(Table 5, Table 6). Comparison
of REBA score with different sections of factory showed printing section to have higher score
than the stitching section.(Table 7). Musculoskeletal discomfort form showed “No Pain”
significant in shoulder, elbow, wrist/hand, low back and ankles.(Table 8, Table 9, Table 10).
Table 1: Distribution of four types of workers (Cutting, Sewing, Printing and Finishing)
by gender.
Gender Cutting
Male
7
Female 17
Total
24
Table 2: Percentage Distribution

Sewing Printing Finishing Total
1
6
18
32
69
10
22
118
70
16
40
150
of four types of workers (Cutting, Sewing, Printing

and Finishing) by gender.
Gender Cutting Sewing Printing Finishing Total
Male
29.17
1.43
37.50
45.00
21.33
Female 70.83
98.57
62.50
55.00
78.67
Total
100.00 100.00 100.00
100.00
100
Table 3: Distribution of four types of workers (Cutting, Sewing, Printing and Finishing)
by age groups
Age groups
<=20yrs
21-30yrs
31-40yrs
41+yrs
Total
Mean age
SD

www.ajmhr.com

Cutting
2
20
2
0
24
24.92
3.19

Sewing
14
22
29
5
70
30.59
7.89

Printing
2
5
8
1
16
31.31
6.95

Finishing
4
14
11
11
40
33.68
8.37

Total
22
61
50
17
150
30.58
7.83
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Table 4: Comparison of four types of workers (Cutting, Sewing, Printing and Finishing)
with respect to mean age and BMI scores by one way ANOVA
Workers
Cutting
Sewing
Printing
Finishing
Total
F-value
P-value

Age in yrs.
Mean ±SD
24.92±3.19
30.59±7.89
31.31±6.95
33.68±8.37
30.58±7.83
7.0826
0.0002*

BMI
Mean ±SD
21.14±3.91
21.57±3.22
21.53±3.18
22.27±3.54
21.68±3.41
0.6261
0.5993

*p<0.05
Table 5: Comparison of four types of workers (Cutting, Sewing, Printing and Finishing)
with respect to mean Duration of job in yrs. and Hours of work by one way ANOVA
Workers
Cutting
Sewing
Printing
Finishing
Total
F-value
P-value

Duration of Job
Mean ±SD
0.34±1.07
2.03±2.26
2.95±2.92
2.17±3.26
1.90±2.59
4.2553
0.0065*

Hours of work
Mean ±SD
42.00±0.00
42.00±0.00
42.00±0.00
50.95±1.69
44.39±4.06
1021.9014
0.0001*

*p<0.05
Table 6: Comparison of four types of workers (Cutting, Sewing, Printing and Finishing)
with respect to REBA scores by one way ANOVA
Sources of
variation
Between types of
workers
Within types of
workers
Total

Degrees of
freedom
3

Sum of
squares
120.36

Mean sum Fof squares value
40.12
11.048

146

530.18

3.63

149

650.54

p-value
0.0001*

*p<0.05
Table 7: Pair wise comparison of four types of workers (Cutting, Sewing, Printing and
Finishing) with respect to REBA scores by Tukeys multiple posthoc procedures
Workers
Mean
SD
Cutting
Sewing
Printing
Finishing

Cutting
5.38
1.61
P=0.9999
P=0.0005
P=0.3639

Sewing
5.37
2.15

Printing
7.81
2.29

Finishing
4.58
1.36

P=0.0001* P=0.1503 P=0.0001*

*p<0.05
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Table 8: Comparison of four types of workers (Cutting, Sewing, Printing and Finishing)
with respect to status of musculoskeletal discomfort: A: have you at any time during the
last 12 months had trouble (ache, discomfort, numbness)
MSK
Cutting
Discomfort
Neck
No
24
Yes
0
Shoulder
No
21
Yes
3
Elbow
No
24
Yes
0
Wrist hand
No
21
Yes
3
Upper back
No
21
Yes
3
Lower back
No
21
Yes
3
One/both hip thigh
No
24
Yes
0
One or both knees
No
18
Yes
6
One or both ankle
No
24
Yes
0
Total
24
*p<0.05

Sewing Printing Finishing Total Chisquare

p-value

61
9

16
0

35
5

136
14

5.6190

0.1320

68
2

16
0

30
10

135
15

15.913

0.0010*

70
0

16
0

37
3

147
3

8.4180

0.0380*

70
0

16
0

28
12

135
15

27.500

0.0001*

69
1

16
0

38
2

144
6

6.4920

0.0900

54
16

16
0

25
15

116
34

11.127

0.0111*

62
8

14
2

32
8

132
18

5.7220

0.1260

52
18

13
3

38
2

121
29

7.5950

0.0550

56
14
70

11
5
16

35
5
40

126
24
150

8.5380

0.0360*

Table 9: Comparison of four types of workers (Cutting, Sewing, Printing and Finishing)
with respect to yes for A i.e. B: have you at any time during the last 12 months been
prevented from doing your normal work ( at home or away from home) because of the
trouble?
MSK discomfort
Neck
No
Yes
Shoulder
No
Yes
Elbows
No
Yes
www.ajmhr.com

Cutting Sewing Printing Finishing Total %
0
0
24
0
3

4
5

0
0

0
5

4
10

28.57
71.43

2
2

3
0

8
5

13
10

56.52
43.48

0
0

0
0

0
0

3
0

3
0

100.00
0.00
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Wrist/hands
0
No
3
Yes
Upper back
0
No
3
Yes
Lower back
3
No
0
Yes
One/both hips/thighs
0
No
0
Yes
One or both knees
4
No
2
Yes
One or both ankles
0
No
0
Yes
*p<0.05

ISSN: 2455-8664

0
0

0
0

3
9

3
12

20.00
80.00

0
1

0
0

2
0

2
4

33.33
66.67

4
12

0
0

6
9

13
21

38.24
61.76

0
8

2
0

6
2

8
10

44.44
55.56

5
13

3
0

2
0

14
15

48.28
51.72

1
13

3
2

2
3

6
18

25.00
75.00

Table 10: Comparison of four types of workers (Cutting, Sewing, Printing and
Finishing) with respect to yes for status of musculoskeletal discomfort for A i.e. C: have
you had trouble at any time the last 7 days?
MSk discomfort Cutting
Neck
0
No
0
Yes
0
Shoulder
0
No
3
Yes
Elbows
0
No
0
Yes
Wrist/hands
3
No
0
Yes
Upper back
0
No
3
Yes
Lower back
0
No
3
Yes
One/both hips/thighs
0
No
0
Yes
One or both knees
1
No
5
Yes
One or both ankles
0
No
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Sewing Printing Finishing Total %
4
5

0
0

0
5

4
10

28.57
71.43

2
2

1
2

4
9

7
16

30.43
69.57

0
0

0
0

0
3

0
3

0.00
100

0
0

0
0

0
12

3
12

20.00
80.00

0
1

0
0

0
2

0
6

0.00
100

7
9

0
0

4
11

11
23

32.35
67.65

7
1

0
2

4
4

11
7

61.11
38.89

10
8

0
3

0
2

11
18

37.93
62.07

8

0

1

9

37.50
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Graph 1. Comparison of four types of workers with respect to REBA score.

DISCUSSION:
The present study was intended to observe the musculoskeletal symptoms and further risks
for musculoskeletal disorders in the workers of different sections of the garment factory,
where it was observed that workers were at medium risk for musculoskeletal disorders. In the
present study, age group of 21-30 years was common, especially in the sewing section. A
study done by Wakjira who conducted a study on 422 sewing operators, had 306 sewing
workers above 30years, they showed 40% and 37.7% of self-reported elbow/forearm and
hand/wrist Ms Disorder’s respectively3. A survey done in Sweden on Musculoskeletal
disorders in female workers of garment factory, had a mean age group of 24.2 years, showed
high prevalence of musculoskeletal disorders14. An ergonomic workplace evaluation done by
MD B.Sardar in an Asian garment factory, workers were of a mean age group of 27 years. 15
As age in most of the previous studies is nearly same that of the present study, but study
showed no significant pain. In the present study “No Pain” was significant in almost all the
parts of the body. A study done in garment manufacturing units of Jaipur, all sections showed
significant pain in at least one of the body part. This may be due to high age group (61%) of
40-50 years.1 It has been shown that age and obesity are the major risk factors for developing
musculoskeletal disorders.(Yelin, Trupin and Sebesta, 1999:778)The other factor for these
results can be the years/ duration of job. Study done in Tamil Nadu, all 3 sections i.e. cutting,
sewing and finishing showed musculoskeletal problems.2 This may be due to 10 or/and more
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than 10 years of job experience in the same field. Study done by UjukBerberoghe on garment
factory workers showed musculoskeletal symptoms where the mean employment period was
11.11±6.07. The study also showed association of age of workers with the higher RULA.16 In
the present study mean years of working was maximum of 3 years hence no pain was
significant. Present study included 78.67% of female workers. Chavalitsahulchai observed
musculoskeletal disorders in 5 different industries of Thailand showed high prevalence of
MSD in female workers.14 Study done by LyndallStrazdins to find out the reason for
increased risk of MSD in women’s, said that, females have an additional work of parenting
and house work hence mostly cut back on their physical health and relaxation17. A study done
by Hootman to observe gender differences in work related physical and psychological risk
factors, as such showed no relevant gender differences in most of the risk factors, if did find a
difference, men were at higher risk than women. As per the laboratory studies if men and
women do the same task, women tend to perform the task differently. 10.7 and 7.0 years was
the mean working years of men and

women respectively.18 As said in a study done by D.

Rajeshkar, sewing/ stitching work is mostly given to the females ,labor work, cutting ,
printing, finishing is given to males18, but in this study as noticed, females in all the sections
are more in number than in males.High prevalence of work related musculoskeletal disorders
had been noticed in manual labors, uneasy postures, repetations and vibrations, static work,
and poor psychological and social conditions.19 Risk of developing hand or arm MSD’s in
both high demand/high-control and high demand/ low- control job categories was largly
increased. (Gerr et.al. 2013). Punnett et.al. found significantly increased pain ratios in
shoulder, wrist, hand as well as CTS symptoms among garment workers performing stitching
and finishing19. In the present study, stiching section was at medium risk for back pain as
workers seated on hard heighted chairs without backrest. Study done by Rena Mehta,
majority showed Musculoskeletal complaints in sewing section. In the present study, printing
section showed higher REBA score than other sections of the garment factory1. This may be
due to firstly the standing position and secondly due to upper limb movements above the
shoulder level.

CONCLUSION:
The study concluded that Garment factory workers of Next fashion apparels factory had a
medium risk of musculoskeletal symptoms and disorder. No pain was significant as the years
of working of the workers were less as compared to the previous studies. Wrong posture and
altered working pattern can be prevented so that no pain and further MSD’s occur. The
primary prevention can be done by the workers themselves by being conscious with their
posture. Secondly, switching between the sections should be done so that no worker does the
www.ajmhr.com
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same monotonous job. Diagrams of stretching and relaxation exercises should be sticked on
the walls as workers in between the work can do the same. Hence, according to the obtained
REBA score i.e. in-between 4 to 7; soon change in the working posture should be taken into
consideration.

FUTURE SCOPE:
Authors in the future can consider this study for reference of years of work as here the same
is less as compared to other studies.
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Effect of McKenzie method of mechanical diagnosis
and therapy (MDT) versus Maitland mobilization in
individuals with stage II adhesive capsulitis: A
randomized clinical trial
Shruti Naik, Santosh Metgud and Anand Heggannavar
Abstract
Background: Adhesive capsulitis is a musculoskeletal condition with insidious onset that is associated
with pain, stiffness and difficulty sleeping on the affected side. Maitland concept is a process of
examination, assessment and treatment of neuromusculoskeletal disorders. McKenzie is a
comprehensive, evidence-based system of assessment, diagnosis, treatment and prevention strategies
and utilizes a mechanical evaluation that involves single and repeated active, passive and resisted
movements that are performed at the available end range. There is paucity of literature regarding the
comparison of these two techniques. Hence the purpose of the study was to evaluate and compare
McKenzie technique and Maitland mobilization in individuals with stage II adhesive capsulitis.
Methods: The present randomized clinical trial was conducted among 40 individuals both males and
females aged 40-60 years and clinically diagnosed with stage II adhesive capsulitis. Participants were
assigned using envelope method into two groups of 20 each. Physical therapy protocol included
McKenzie and Maitland mobilization along with conventional therapy given for 5 consecutive sessions.
The outcome measures recorded were pre and post 5th day of intervention using numerical pain rating
scale, shoulder range of motion using Universal Goniometer and functional evaluation by Penn
Shoulder Score. Mean, standard deviation, dependent t test and Kolmogorov Smirnov Test were used to
analyze the data.
Result: In the present study the within group analysis showed statistical significant difference in both
the group A and B (<0.0001) reduction in pain, improvement in shoulder range of motion and shoulder
functions. Between group analysis revealed no statistical significant difference.
Conclusion: MDT and Maitland mobilization were equally effective in reducing pain, improving the
range of motion and also the functional scores in individuals with stage II adhesive capsulitis.
Keywords: McKenzie method of mechanical diagnosis and therapy, Maitland mobilization, stage ii
adhesive capsulitis
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Introduction
Shoulder joint is one of the largest and complex joint in human body [1]. Shoulder problems
are considered to be third most common musculoskeletal problems in general clinical
practice [2]. Estimated proportion of subjects seeking treatment for shoulder conditions is
between 20% and 50% [3]. Adhesive capsulitis is a musculoskeletal condition that has a
disabling capability affect somewhere between 2% to 5% of the people in their lifetime [4].
The term frozen shoulder was first introduced by Codman in the year 1934 [5]. Frozen
shoulder (FS) is insidious painful condition with gradual restriction of the shoulder
movements in all the planes and is said to be the main cause of shoulder pain and
dysfunction in the middle aged and elderly individuals. It can be due to idiopathic, postoperative trauma to the shoulder joint or secondary to other pathological conditions [6].
Primary risk factors of frozen shoulder are diabetes, thyroid disorder, cervical radiculopathy,
and shoulder surgery and post-operative immobilization [4].
Conventional therapy includes electrotherapeutic modalities such as superficial and deep
heating and various other manual therapy techniques. Literature suggests, application of hot
moist pack causes relaxation of the muscles and indirectly causes reduction in resistance in
the muscles which stretches in and around and helps in improving the range [7].
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TENS application also helps in stimulation of the
mechanoreceptors and thus leads to reduction of pain. Doner
et al. conducted a study on subjects with adhesive capsulitis
using TENS and HMP and found that both these
electrotherapeutic modalities do have an effect in reducing
pain and improving the ROM at the shoulder joint [8].
Mobilization are skilled manual therapy techniques applied
passively to the joint and related soft tissues at varying
speed and amplitude using physiological or accessory
motions for therapeutic purpose [9]. Evidences state that joint
mobilization procedures can lessen the associated
glenohumeral rotational deficits characteristics of the
condition. Maitland grades I and II are given primarily for
pain reduction followed by grade III and IV are stretching
maneuvers. The oscillations may have an inhibitory effect
on the perception of painful stimuli by repetitively
stimulating the mechanoreceptors that block nociceptive
pathways at the spinal cord. A study conducted by Abhay
Kumar et al [10] in which idiopathic adhesive capsulitis was
treated with Maitland mobilization using the caudal glide,
caudal glide progression and antero-posterior glide and
found Maitland mobilization technique to be effective in
reduction of pain, increasing the ROM and the functions in
the joint.
McKenzie Method of Mechanical Diagnosis and Therapy
(MDT) is a well-known and commonly applied technique in
management of spinal disorders. MDT is comprehensive,
evidence based system of assessment, diagnosis, treatment
and prevention strategies. Recent literature reports its
reliability and effectiveness with specific regards to
extremities. Joshua Kidd [11] in his case report on shoulder
pain demonstrated that treatment based on MDT subclassification principles may be an effective way to manage
shoulder pain as it is in the spine. Another study by Aina
and May on shoulder derangement syndrome using MDT
showed that there was significant reduction in symptoms
and the study acclaimed to be the first documented evidence
of the application of these principles to extremity problems
[12]
.
There is paucity of literature that assesses the effectiveness
of MDT and Maitland mobilization in stage II adhesive
capsulitis. Hence the present study is undertaken to compare
and evaluate the effectiveness of these two techniques in
individuals with stage II adhesive capsulitis on pain, range
of motion and shoulder functions.
Materials and Methodology
An approval for the study was obtained from the
Institutional Ethical committee and informed consent was
signed by the participants to participate in the study. A
randomized clinical trial was conducted in tertiary health
care centre, Belagavi, Karnataka, India where 40
participants clinically diagnosed with stage II adhesive
capsulitis aged between 40-60 years were recruited in the
study. Participants were randomly allocated in 2 groups
using envelope method with 20 participants in each group.
The exclusion criteria were A) History of fractures,
dislocations less than 6months. B) Rheumatoid arthritis,
Polyarthritis. C) Shoulder ligament injuries <6months. D)
Participants with cardiac conditions, infections, coagulation
disorders. Group A received McKenzie along with
conventional therapy and Group B received Maitland
mobilization along with conventional therapy for 5
consecutive sessions.

Outcome Measures
1. Numerical Pain Rating Scale (NPRS) [13] is a
unidimensional measure of pain intensity in adults.
NPRS can be administered verbally or graphically for
self-completion. The NPRS is an 11 point numerical
scale ranges from 0-10 points where “0”= no pain and
“10”= worst possible pain. A high score indicates
greater pain intensity. The pain intensity can be
categorized as none (0), mild (1, 2, 3), moderate (4, 5,
6) severe (7, 8, 9, 10). The MCID for average NPRS
patients is 2.17. Reliability r = 0.96 and 0.95
respectively. Validity is from 0.86 to 0.95.
2. The Shoulder Range of Motion [14] was measured
using Universal Goniometer. The universal Goniometer
is capable of measuring range upto 180°. It consists of a
movable arm and a stationary arm. The body resembles
a protractor. The intratester ICC ranged from 0.91 to
0.99 and the limits of agreement (LOA) ranged from 3°
to 9° made with Goniometer and the intertester ICC
ranged from 0.31 to 0.95 and the LOA ranged from 6°
to 25°. Goniometer is a reliable and valid tool.
3. Penn Shoulder Score: [15] Developed in the year 1990.
It is a patient outcome-reporting tool for shoulder
problems to evaluate pain, current satisfaction level of
the shoulder and the functions. It’s a 100 point scale
with 3 subscales to evaluate pain, satisfaction level and
shoulder functions. The items are based on 10 point
numeric scale with end point “no pain” or “worst
possible pain” for pain component, “not satisfied” or
“very satisfied” for satisfaction level. Functional
subsections based on 20 items using 4 point scale. The
response options include 0 (can‘t do at all), 1 (much
difficulty), 2 (with some difficulty), and 3 (no
difficulty). The total PSS maximum score of 100
indicates high function, low pain, and high satisfaction
with the shoulder function. The lower the score the
lesser the function, more the pain and reduced
satisfaction. Reliability 0.94 (95% CI, 0.89-0.97) PSS is
said to be a reliable and valid tool of measurement.
Intervention
Conventional Therapy
1. HMP was given around the shoulder region for
15minutes with the subject in chair sitting position.
2. TENS was given to the subject in sitting position at the
shoulder joint for 15 minutes with a frequency of 100Hz
and pulse width of 200μs [16].
Exercises included– cross body reach, finger ladder,
pendulum stretch, armpit stretch, strengthening exercise for
inward and outward rotation with a dosage of 10-20
repetitions with 10sec hold each day.
MDT Technique
Hand behind the back with overpressure: The subject
was in standing position. The subject was instructed to take
the affected shoulder at the back and then the therapist
applied over pressure in an upward direction in the available
end range. Dosage: minimum of 10 -12 repetitions.
Repeated shoulder extension with overpressure: Subject
was instructed to be in standing position. Subject was asked
to do repeated shoulder extension movements till the end
range and then overpressure was applied by the therapist at
the end ranges. Dosage: minimum of 10-12 repetitions.
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Shoulder flexion overpressure: Subject was in standing or
sitting position. Subject was asked to do flexion till the end
range repeatedly until it is a pain free movement, at the end
range therapist applied overpressure. Dosage: minimum of
10-12 repetitions.
Maitland mobilization [17]
Caudal glide: Subject was in supine position to arm
abducted at the end of available range with humerus
externally rotated. The therapist stands facing the subject,
one hand was placed at the patients arm and web space of
other hand was placed just distal to acromion process of the
proximal humerus and the mobilization was applied in
inferior direction. Dosage: 3sets×30sec.

Statistical analysis was done manually as well as using
SPSS software version 20 so as to verify the results. Mean,
standard deviation, dependent t test were used to verify the
data. Kolmogorov Smirnov test was done to assess the
normality of the pre and post data. Probability value
<0.05were considered statistically significant and
probability value <0.0001 were considered highly
significant.
Results
Results were analyzed in the study in terms of pain relief
using numerical pain rating scale, ROM of the shoulder
(flexion, abduction, extension, internal and external
rotation) using Universal Goniometer and functional
disability of the shoulder using Penn shoulder score (PSS).

Anterior glide: Subject was in prone position with the arms
rested on the table. The therapist stands facing the top of the
table with the legs closer to the table in forward stride
position. The therapist then placed the ulna border of hand
just distal to the posterior angle of the acromion process and
gave mobilizing forces in anterior and slightly medial
direction. Dosage: 3sets×30sec
Posterior glide: Subject was in supine position. The
therapist was standing facing back to the subject between
the subjects trunk and arm. Arm was supported with the
therapist’s trunk while other hand will be placed just distal
to the joint with fingers pointing superiorly and mobilization
was given. Dosage: 3sets×30sec.

Table 1: Baseline Characteristics
Characteristics
Gender (M,F)
Side affected (Rt, Lt)
Mean Age group
Diabetic, Non Diabetic

Group A
(10,10)
(12,8)
53.95 ± 5.82
(10,10)

Group B
(10,10)
(11,9)
53.00 ± 6.36
(8,12)

P value
0.7492
0.7449
0.5252

The demographic details in the study showed homogeneity
at the baseline with no statistical significant difference.
Gender distributions were equally affected. Right handed
individuals were more affected than the left handed. Mean
age of the individuals was 53.95 ± 5.82 in group A and
53.00 ± 6.36 in group B.

Table 2: Within Group Comparison of NPRS scores

Pre-test
Post-test
Changes
% of Change

Group A (NPRS)
Mean ±SD
7.00 ± 0.86
4.95 ± 0.94
2.05 ± 0.51
29.29% p=0.0001*

In NPRS there was a statistical significant change observed
in both the groups A and B with a % change of 29.29% in
group A and 47.79% in group B respectively. The

Group B (NPRS)
Mean ±SD
6.80 ± 0.95
3.55 ± 1.15
3.25 ± 0.91
47.79% p=0.0001*

P-value
0.4894
0.0001*
0.0001*

probability value was 0.0001 which suggested highly
significant change in pain reduction post therapy treatment.

Table 3: Within group comparison of Penn Shoulder Scores (PSS)
Group A (PSS)
Mean ±SD
42.85° ± 3.80°
Pre-test
60.10° ± 4.99°
Post-test
17.25° ± 4.41°
Changes
% of change 40.26% p=0.0001*
*p<0.05, # applied dependent t test
~ 364 ~

Group B (PSS)
Mean ±SD
41.00° ± 6.43°
56.70° ± 5.72°
15.70° ± 5.67°
38.29%p=0.0001*

P-value
0.2751
0.0525
0.3405
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PSS showed statistical difference in both group A and B
with an p value 0.0001 which suggests highly statistical
significance. The increase in the score suggests, more the

score better is the shoulder function and lesser is the
disability. Group A showed slightly higher significant
values as compared to group B.

Table 4: Within group comparison of Shoulder ROM.
Group A (MDT)
Pre
Post
% change
97.00°±10.31° 140.95°±12.68° 45.31%#, p=0.0001*
Flexion
Abduction 75.25°±16.66° 122.60° ± 13.06° 62.92%#, p=0.0001*
33.00 ± 4.87
45.37%#, p=0.0001*
Extension 22.70° ± 6.04°
24.80° ± 7.78°
33.55° ± 6.71°
35.28%#, p=0.0001*
IR
42.85° ± 3.80°
60.10° ± 4.99°
40.26%#, p=0.0001*
ER
*p<0.05, # applied dependent t test

Shoulder ROM for flexion, abduction and external rotation
was highly significant in group A (MDT) as compared to
group B (Maitland). Shoulder extension and internal rotation
ROM was highly significant in group B as compared to
group A.
Discussion
The present study conducted was a randomized clinical trial
to compare the effect of McKenzie Method of Mechanical
Diagnosis and Therapy and Maitland mobilization in
individuals with stage II adhesive capsulitis.
In the present study the total number of males and females
were equally affected, however according to literature the
prevalence of adhesive capsulitis were nearly equal with
men (43%) and women (57%).18 In the present study the age
group ranged from 40-60years and the subjects were in the
age group between 47 to 58 years. According to a
systematic review in which nine randomized clinical trials
were identified on adhesive capsulitis and the affected mean
age of the subjects showed little variation with a maximum
of 57 years and a minimum of 47 years which in term
correlates with the present study.19 In a study conducted by
Pasila20 in which it was found that right shoulder joint is
most commonly involved. Hence the present study
correlates with the above study where right shoulder was
more affected than the left. Various literature suggests that
non dominant hand is usually affected and hence the present
study contradicts this statement and states that right hand
can be affected because of overuse.
In the present study conventional therapy was used along
with the MDT and Maitland techniques and helped in
reduction of pain and improving the ROM and functions of

Pre
97.00°±10.31°
80.75° ± 19.75°
21.95° ± 7.24°
27.60° ± 10.63°
41.00° ± 6.43°

Group B (Maitland)
Post
% change
138.60°±18.16° 42.89%#, p=0.0001*
118.85° ± 15.36° 47.18%#, p=0.0001*
35.10° ± 9.64°
59.91%#, p=0.0001*
36.25° ± 13.22° 31.34%#, p=0.0001*
56.70° ± 5.72°
38.29%#, p=0.0001*

the shoulder. Studies suggest that conventional therapy in
adhesive capsulitis conditions is proved to be effective in
pain reduction, improving range and shoulder functions. It is
stated that exercises within the pain free range stimulate the
mechanoreceptors and movement in the synovial fluid
which leads to decrease in inflammation and reduction in
pain intensity.
NPRS showed statistical significance on post 5th day of
treatment in both the groups. The present study correlates
with the study conducted by Abhay, Suraj, Anoop, Ratnesh
and Pooja where 40 subjects with adhesive capsulitis were
compared with Maitland mobilization and the results
showed effective reduction in pain and hence favors
Maitland mobilization.10 According to Littlewoods and
May, [21] during MDT treatment pain will be persistent until
the tissues are remodeled, which is done usually by loading
the impairment with active and resisted movements.
Loading must be sufficient enough to produce a degree of
pain that settles once the repeated movements are ceased. In
the present study the % change in NPRS was significant
with a score of 29.29% reduction. Penn shoulder score
showed statistically significance in both group A and B with
p=0.0001. MDT group (40.26%) showed better
improvement in shoulder functions as compared to Maitland
group (38.29%). The scores are interpreted as higher the
score better the shoulder function, lower the pain intensity
and better the satisfaction level.
Both the group showed higher statistical difference in
subjects with stage II adhesive capsulitis. MDT showed
higher significance in flexion, abduction and external
rotation ROM as compared to Maitland, whereas Maitland
showed higher significance in extension and internal
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rotation ROM as compared to MDT. According to Aina and
May12 repeated movements during MDT technique causes
stimulation of the mechanoreceptors and hence abolishes
pain and improves ROM because of overpressure applied at
the available end range. On the other hand while performing
Maitland mobilization, the oscillatory glides help in pain
reduction as in tern it also stimulates the mechanoreceptors.
On overall comparison, statistically each group has different

standard deviation values, but the subjects compared for pre
and post (5 consecutive sessions) findings showed a good
prognosis.

Conclusion
The present randomized clinical trial provide evidence to
support the use of intervention in the form of Conventional
therapy, MDT and Maitland are useful in reducing pain,
improving range of motion and functional ability in terms of
Penn shoulder score in individuals with stage II adhesive
capsulitis. Hence it can be concluded that both the
techniques are equally effective in treatment of adhesive
capsulitis.
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Effect of McKenzie method of Mechanical Diagnosis
and Therapy (MDT) on pain, range of motion and
shoulder functions using Penn shoulder score in
individuals with stage ii adhesive capsulitis: A pre-post
experimental study
Santosh Metgud, Shruti Naik and Anand Heggannavar
Abstract
Adhesive capsulitis is one of the commonest musculoskeletal disorder that has a disabling capacity and is
characterized by pain and restriction of range of motion in shoulder joint. McKenzie Therapy is wellknown and commonly applied in the management of spinal disorders and more recently the principles
and mechanical syndromes have been applied to extremities. The purpose of the study is to assess the
effectiveness of McKenzie therapy on pain, range of motion and shoulder functions using Penn shoulder
score in individuals with stage II adhesive capsulitis. It is a pre-post experimental study design which
was conducted on 20 individuals both male and females aged between 40-60years and clinically
diagnosed with stage II adhesive capsulitis. The participants received MDT therapy for 5 consecutive
sessions and the baseline and post 5th day intervention outcome measure were assessed using Numerical
pain rating scale, ROM shoulder and Penn Shoulder Score. The results in the study showed highly
statistical significant changes (p value 0.0001) on pain, shoulder range of motion and shoulder functions.
The study concluded that McKenzie Method of Mechanical Diagnosis and Therapy (MDT) treatment
was highly effective in improving the range of motion, reducing pain at the shoulder joint and
furthermore improving the shoulder functions using Penn shoulder score in individuals with stage II
adhesive capsulitis.
Keywords: Adhesive Capsulitis, MDT, Pain, Penn shoulder score.
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Introduction
Adhesive capsulitis is also termed as frozen shoulder is the most common condition which
involves pain in the glenohumeral joint followed by loss of motion. According to American
Shoulder and Elbow Surgeons “A condition of uncertain etiology characterized by significant
restriction of both active and passive shoulder motion that occur in the absence of a known
intrinsic shoulder disorder” [1]. Over 40 years of age, individuals affecting the shoulder joint in
general population were slightly greater than 2%. Hazelman B L and Wright reported that the
age group between 40 to 70 years were at a higher rate of incidence of adhesive capsulitis and
females are at greater risk than males where non dominated shoulder was slightly more
affected than the dominant [2].
Adhesive capsulitis is classically described having 3 stages. Stage I (freezing) involves pain
and acute synovitis in the joint lasts for 0-3 months. Stage II (frozen) involves pain, restricted
ROM lasts for 3-9months and Stage III (Thawing) involves painless restriction which lasts for
9-15months [3]. Research suggests the process is started with inflammation in the lining of the
joint within the shoulder, which gradually thickens resulting in painful and stiff shoulder. In
adhesive capsulitis, fibrous adhesions are formed at the glenohumeral capsule, especially in the
inferior fold and decreased joint excursion, because of which the capsule is unable to unfold to
allow full flexion or abduction movements.
Numerous physiotherapeutic techniques have been used to treat adhesive capsulitis including
mobilization, manipulation, taping, electrotherapy, home exercise programs and steroids
injections if necessary.
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McKenzie method of mechanical diagnosis and therapy
(MDT) is a comprehensive, evidence-based system of
assessment, diagnosis, treatment and prevention strategies
aimed at subjects education and independence [4]. The system
utilized a mechanical evaluation that involves single and
repeated active, passive and or resisted movements that are
performed at the end range while evaluating symptomatic and
mechanical responses. Ania and May documented the first
evidence of application of MDT on shoulder derangement
syndrome which proved to be effective [5]. There is dearth of
literature to assess the effectiveness of MDT in relieving the
symptoms in stage II adhesive capsulitis and to the best of our
knowledge no studies have been undertaken to evaluate the
effectiveness of MDT in stage II adhesive capsulitis patients.
Hence the purpose of the study was to assess whether
McKenzie therapy have an effect on pain, ROM and function
of the shoulder in individuals with stage II adhesive capsulitis.
Materials and Methods
A pre-post experimental study was conducted in 20 subjects
both male and females aged between 40-60 years who were
clinically diagnosed with stage II adhesive capsulitis.
Exclusion criteria were A) History of fractures, dislocations
less than 6 months. B) Polyarthritis. C) Shoulder ligament
injuries < 6mths. D) Patients with cardiac conditions,
infections and coagulation disorders. An approval for the
study was obtained from the Institutional Ethical Committee.
Subjects were recruited from a Tertiary Health Care Set-up,
Belagavi, Karnataka. A brief history was taken about the
musculoskeletal assessment for educational profile and as per
the inclusion criteria. Physical therapy protocol included
MDT and conventional therapy for 5 consecutive sessions.
Outcomes measures were numerical pain rating scale, range
of motion of shoulder using universal Goniometer and
shoulder functions using the Penn Shoulder Score. The
outcomes were assessed on the 1st day and 5th day of
intervention.
Outcome Measures: NPRS: 11 point numerical scale ranges
from 0-10 points where “0”= no pain and “10”= worst
possible pain. A high score indicates greater pain intensity.
Reliability r = 0.96 and 0.95 respectively. MCID is 2.17 [6].
Shoulder ROM: Measured using Universal Goniometer. The
intertester ICC ranged from 0.31 to 0.95 and intratester ICC
ranged from 0.91 to 0.99 respectively [7].
Penn Shoulder score: 100 point scale with 3 subscales
including pain (at rest, normal and strenuous activities), level
of satisfaction and shoulder functions. Maximum score
indicates high function, low pain, and high satisfaction with
the shoulder function. The lower the score the lesser the
function, more the pain and reduced satisfaction. Reliability
0.94 (95% CI, 0.89-0.97) [8].
Conventional Therapy: Hot Moist Packs (HMP) was given for
15 minutes around the shoulder region with the subject is in
chair sitting positing and the temperature of the pack should
be atleast 40 °C – 45 °C [9].
Conventional TENS was given around the shoulder joint with
the subject in sitting position. The frequency adjusted was
100Hz, pulse width 200µs and duration of the treatment was
15 minutes [10].
Exercises: [11]
1. Cross Body Reach: Subject was asked to sit or stand.
Instructions were given to the subject to use the
unaffected arm to support the affected arm at the elbow

and to get the arm towards the body exerting gentle
pressure on shoulder to hold it for 15-20 seconds.
Dosage: 10 to 20 repetitions with 10 sec hold each day.
2.

Finger Ladder: Subject was asked to be in standing
position. Subject was instructed to reach out and touch
the wall at waist level with fingertips of the affected arm
with elbow bent slightly, subject was then instructed to
walk the fingers up the wall and hold for 10 seconds.
Then slowly lower down.
Duration: 10 to 20 repetitions with 10 sec hold each day.

3.

Pendulum stretch: Subject was asked to be in standing
position. The subject was instructed to relax the shoulders
and slightly lean forward with the affected arm hanging
down. Small circular movements were advised in
clockwise and anticlock-wise direction. 10 revolutions in
each direction.
Dosage: 10 repetitions with 10 sec hold

4.

Armpit Stretch: Subject was asked to be in standing
position. Gently affected arm was lifted and placed onto
the shelf about breast-high. The subject was asked to
bend knee joint, which will gently stretch the armpit.
Dosage: 10-20 repetitions per day.

5.

Towel Stretch: Subject was asked to be in standing
position and hold one end of the towel behind the back
and grasp the other end with opposite hand. Hold the
towel in horizontal position. Subject was instructed to use
the good hand to pull the affected hand upward and
stretch.
Dosage: 10-20 repetitions per day.

6.

Strengthening Exercise for inward and outward rotation:
Subject was advised to be in standing position and
instructed to hold a rubber exercise band between the
hands with the elbows at 90-degree angle close to the
body. Later the subject was asked to rotate the lower part
of the affected arm outward two or three inches and hold
for five seconds.
Dosage: 10-15repetitions with 5 sec hold each day.
Subject was then instructed to be in standing position
next to the door and hook one end of rubber exercise
band around the door knob, then instructed to hold the
elbow at 90-degree and pull the band towards the body.
Hold it for 5 seconds.
Dosage: 10-15 repetition with 5 second hold each day.

McKenzie Method of Mechanical Diagnosis and Therapy
(MDT): [5]
Hand behind the back with overpressure: The subject in
standing position. The subject was instructed to take the
affected shoulder at the back and then the therapist applies
over pressure in an upward direction in the available end
range. Dosage: minimum of 10 -12 repetitions.
Repeated shoulder extension with overpressure: Subject is
instructed to be in standing position. Subject was asked to do
repeated shoulder extension movements till the end range and
then overpressure was applied by the therapist at the end
ranges. Dosage: minimum of 10-12 repetitions.
Shoulder Flexion Overpressure: Subject in standing or sitting
position. Subject was asked to do flexion till the end range
repeatedly until it is a pain free movement, at the end range
therapist applies overpressure at the end range. Dosage:
minimum of 10-12 repetitions.
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Hand over the back with overpressure

Extension Overpressure

Flexion Overpressure

Results
Table 1
Characteristics of demographic data
Gender (M,F)
(10,10)
Side affected (Rt, Lt)
(12,8)
Mean Age group
53.95 ± 5.82
Diabetic, Non Diabetic
(10,10)

The age group was between 40-60 years and with a mean age
of 53.95 ± 5.82. Males and females in the study were equally
affected. The demographic data showed homogeneity.

Fig 2: Shoulder ROM scores.

The mean increase for flexion was 43.95°±11.26°, abduction
was 47.35°±14.74°, for extension was 10.30°±4.05°, for IR
was 8.75°±4.20° and for ER was 9.05°±5.22° respectively.
The shoulder ROM for all the movements was found to be
highly significant with a p value of 0.0001.

The pre-intervention average scores for NPRS was 7.00±0.86
and post intervention 4.95±0.94 respectively. The percentage
of change (29.29%) in the NPRS revealed high statistical
significance. (p value 0.0001).
Table 2: The ROM pre post scores.
Pre

Post

Flexion

97.00°±10.31°

140.95°±12.68°

Abduction

75.25°±16.66°

122.60° ±
13.06°

Extension

22.70° ± 6.04°

33.00 ± 4.87

IR

24.80° ± 7.78°

33.55° ± 6.71°

ER

42.85° ± 3.80°

60.10° ± 4.99°

*p<0.05, # applied dependent t test

% change
45.31% #,
p=0.0001*
62.92% #,
p=0.0001*
45.37% #,
p=0.0001*
35.28% #,
p=0.0001*
40.26% #,
p=0.0001*

Fig 3: Pre-Post Penn Shoulder Scores

The mean pre-session Penn shoulder score was 42.82±3.80
and was increased to a mean of 60.10±4.99 respectively. The
mean change in Penn shoulder score value was 17.25±4.41
and the change in percentage was 40.26%. (p=0.0001). The p
value by dependent t-test was found to be <0.05 which is
highly significant.
Discussion
The results from the study provided immediate improvement
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in shoulder pain, range of motion and the functions in 5
consecutive sessions. Adding both the conventional therapy
and MDT have reduced manifestations of adhesive capsulitis,
mainly in improving Pain, ROM and functions.
In the study, gender distribution was found to be equal with
males (n=10) and females (n=10). Literature does not support
these findings as it is predicted that females are more
commonly affected than men.12 In a study conducted by
Watson and colleagues, the prevalence of men and women
were nearly equal (males 43% and females 57%) [13]. Hence
the present study correlates with the above study where equal
gender distribution are affected with adhesive capsulitis.
The mean age in the study was 53.95 ±5.82 for the age group
ranging 40-60 years. According to a systematic review in
which nine randomized control trials were identified on
shoulder adhesive capsulitis were mean affected age group of
the participants showed little variations with a maximum of
57 age and minimum of 47 age group [14]. Hence the present
study correlates with the systematic review.
In the present study, subjects affected with right shoulder
were 12 and left were 8 respectively. In 1965 Pasila
conducted a study in which it was found that right shoulder is
more often involved in cases of adhesive capsulitis [15]. hence
the present study correlates and suggests that right shoulder
joint is more affected than the left.
NPRS scores were highly significant (29.29% change) in
reducing pain at the shoulder joint. Littlewoods suggested that
pain will be persistent until and unless the tissues are
remodelled, which is usually done by loading the impairment
with active and resisted training or movements. He also
suggested that loading must be sufficient enough to produce a
degree of pain that settles once the repeated movements are
ceased [16].
According to literature, the conventional exercises in patients
with adhesive capsulitis proved effective in reduction of pain
and increasing the range of motion in the shoulder joint. It is
noted that exercises within the pain free range of motion
stimulate the mechanoreceptors and hence reduces the pain in
the joint and also help in movement of the synovial fluid and
thus decreases the inflammation and decreases the pain. These
exercises use the effects of gravity to distract the humerus
from the glenoid fossa which helps to relieve pain by gentle
traction and oscillations. The pain reduction is also noted
through the mechanical and neurophysiological effect. Hence
proved that conventional exercises help in improving ROM
and pain reduction. In the present study conventional exercise
therapy have helped in improving ROM, pain reduction and
better shoulder functions [17].
The present study qualified that Penn Shoulder Score used as
an outcome measure showed improved results in posterior
stabilization of shoulder joint [8]. In the present study Penn
shoulder score also showed statistical significance (40.26%
change ) with a p value 0.0001.
All the ranges showed statistical difference in the present
study. The present study correlates with the study conducted
by Aina and May [5]. where repeated movements were able to
abolish symptoms and restore full pain free range of motion in
the shoulder joint. MDT technique applied to shoulder
derangement syndrome and improvement was noted which
can be because of repeated end range loading in appropriate
direction, termed directional preference in pain reduction and
improving range.
The limitations in the study were that follow up in the study
was not monitored. The overpressure applied during the MDT
was not measured and the examiner was not blinded. Future

scope of the study: Longer follow up periods are
recommended and comparison with other techniques can be
done.
Conclusion
The study concluded that McKenzie method of mechanical
diagnosis and therapy was effective in improving the range of
motion, reducing pain at the shoulder joint and furthermore
improving the shoulder functions in individuals with stage II
adhesive capsulitis.
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Abstract
Background: Adult acquired flatfoot and arch deformities result from disruption of the supporting ligaments as
well as from muscle weakness or tightness leading to direct impairments in the arch. But as the condition
progresses it leads to various biomechanical alterations within an individual which further hampers the daily
functioning of an individual. The purpose of the study was to evaluate and compare the effects of talo-navicular
mobilization, low dye taping and faradic foot bath using navicular drop test and arch index in subjects with
functional flat foot.
Methods: 51 subjects with functional flat feet aged between 18 to 30 years were included. The subjects were
randomly allocated, with 17 subjects in each group and were assigned to 3 groups: Talo-navicular mobilization
(Group A), Low dye taping (Group B) and Faradic foot bath (Group C). Demographic data was collected and
navicular drop height and arch index was measured pre and post the 3 weeks intervention.
Results: The intra group comparison results showed a decrease in the navicular drop height in all the groups
which was statistically significant. While in Group C, the linear distance of the foot post treatment was
statistically significant. There was no change in the arch index post the intervention in mobilization, low dye
taping and faradic foot bath groups. The intergroup comparison results showed no statistical significance in all
the parameters.
Conclusion: Talo-navicular mobilization, low dye taping and faradic foot bath were equally effective in
reducing the navicular drop height and the arch index in subjects with flat foot.
Key words: flat foot, mobilization, low dye taping, faradic foot bath, exercises

I.

Introduction

The foot is the terminal joint in the lower kinetic chain and the body weight is borne through two halfcolumns of the foot with the medial border of each foot raised from the ground.1The arch is controlled by the
combined action of talonavicular joint and the subtalar joint which helps in the interaction between leg and foot
rotations. Flat feet also known as pes planus, is a foot deformity in which there is a reduction in the medial
longitudinal arch of the foot. There are many causes of pes planus which may be congenital or it may also result
from trauma, muscle weakness, ligament laxity, dropping of the talar head, paralysis or pronated foot. Flat foot
may occur in up to 20% of adults, out of which many have flexible and asymptomatic flat feet. A study was
conducted in India on normal healthy volunteers between the age group of 25 to 40 years, it was observed that
the prevalence of flat feet was 24.59% in males and 22.04% in females.2
Flat foot is further classified as flexible or functional and rigid or structural flat foot. Individuals with
functional flat foot have a reduced medial arch of the foot during weight bearing while in those with structural
flat foot, the weight bearing status of the foot does not affect the arch.
The function and structure of the arch depends on the shape of the foot, bony structure, ligamentous
stability and muscular fatigue while factors like race, footwear, age and gender are also found to influence the
formation of medial longitudinal arch.3 The integrity of the arches depends primarily on the ligamentous support
with assistance from bony alignment and additional support from the extrinsic muscles of the foot. The plantar
fascia, long and short plantar ligaments, the spring ligament, the collateral ligaments of the ankle and the
interosseous ligament of the subtalar joint; all contribute important soft tissue support to the arches of the foot.4
Electromyographic studies done on the muscles of the leg and foot have shown that loads of 100 to 200
pounds on one foot are borne easily by passive structures such as ligaments and bones that support the arches.
Initially, on loading the activity of ligamentous structures comes into play while the muscles form a dynamic
DOI: 10.9790/6737-04035560
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reserve. As the load is increased upto 400 pounds, the muscles do come into play, but even then many of them
remain inactive.5
The foot posture should be considered when assessing patients with musculoskeletal disorders. A study
conducted to evaluate effect of flatfoot on the pelvis posture of subjects showed that those with bilateral and
unilateral second degree flatfoot had changes in the pelvic alignment.6As the degree of pes planus deformity
increases, the degree of static postural stability of an individual also decreases.7Studies have linked ﬂat feet,
ankle instability, sagittal plane blockage and excessive pronation to low back pain due to the disruption of the
kinetic chain from the foot to the back.8
There are many techniques to measure the medial longitudinal arch (MLA). Clinical measurements of
Arch Index (AI), Navicular Height (NH) and Foot Posture Index (FPI) provide valid information regarding the
structure of the medial longitudinal arch.9
There are many treatments available for flat foot which include strengthening of the intrinsic and
extrinsic muscles of foot, stretching of the Achilles tendon, taping and orthosis or use of wedge to correct the
foot posture, mobilizing the bones of the midfoot and faradic stimulation for the foot.
The purpose of this study was to find the comparative effect of talo-navicular mobilization, low dye
taping and faradic foot bath in subjects with flat foot. In flat foot, since the foot is pronated mobilization has to
be given in order to improve or increase the medial arch.10 A study has shown that low dye taping for the foot
has immediate effects on navicular bone and it has reported to increase the arch height by 8-16%. 11There is
paucity of literature on faradic stimulation for the intrinsic muscles of the foot in subjects with flat foot. So, a
comparative effect of these treatments on the navicular height and arch index in subjects with flat foot was done
to find out which one was superior to the other.

II.

Method

An approval for the study was obtained from the Institutional Ethical Committee. 51 subjects aged
between 18 to 30 years, both males and females, with unilateral or bilateral involvement, having functional flat
feet with navicular drop test positive12 and arch index >0.26 13 were included. Exclusion consisted of history of
fractures in the lower limb, skin infections and wounds on the foot, tape allergies, any neurological deficit and
peripheral vascular diseases. The subjects were randomly allocated, with 17 subjects in each group and were
assigned to 3 groups: Talo-navicular mobilization (Group A), Low dye taping (Group B) and Faradic foot bath
(Group C). Demographic data was collected and navicular drop test and arch index was measured pre and post
the 3 weeks intervention. Treatment was given for 5 days a week for 3 weeks.
Subjects in Group A were given talo-navicular mobilization and conventional exercises. In talonavicular mobilization, a plantar glide of 20 repetitions of 3 sets was given to the navicular while stabilizing the
talar neck.10
Subjects in Group B received low dye taping for the foot following which they had to perform the
conventional exercises. Tape was applied with the subject in prone with the ankle in neutral position and the
foot was maintained at 90°. Longitudinal anchor strips was applied along the lateral aspect of the 5 th metatarsal
going to the hind foot, around the calcaneum and then progressed to the medial aspect of the foot along the 1 st
metatarsal on the plantar aspect of the foot. The transverse arch support strips were applied by pulling from
lateral border to the medial border of the foot along the plantar surface and the area from the anterior surface of
the calcaneum to the metatarsal heads was covered. The transverse strips were locked in the same method as the
longitudinal anchor strips. Tape was changed every 3 days.11
Subjects in Group C were given faradic foot bath and conventional exercises. The placement of the
electrodes was, one at the heel and the other at the metatarsal heads to stimulate the intrinsic muscles of the
foot.14During the stimulation, the subjects had to actively perform toe curls and 30 contractions of 3 sets were
given.
Conventional exercises included toe curls, foot inversion – eversion, toe and heel raises. 10 repetitions
of each exercise were performed.

III.

Statistical analysis

Statistical analysis was done using R software version 3.3.1. Data was collected and analysed using
Paired t test, to find out the statistical significance within the groups post treatment which was assessed on the
basis of p value which should be < 0.05. Data was collected and analysed using ANOVA to find out the
statistical significance between the groups which was assessed on the basis of p value which should be < 0.05.
The parameters used were navicular height, linear distance of the foot and arch index. A 95% confidence
interval was considered in all the tests.
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IV.

Results

As seen in Table 1, the demographic data of all the subjects showed homogeneity. A mean change in
the navicular drop height of 3.71±0.42mm, 4.29±0.63mm and 4.76±1.18mm was seen in the groups A, B and C
respectively as seen in Tables 2, 3 and 4. On comparing the mean scores for the navicular drop height, linear
distance of the foot and arch index between the groups by ANOVA, it showed that the p value was not
significant (Tables 5,6,7). It can be further concluded that all the groups were equally effective.
Table 1: Demographic data
Parameter
Age (yrs)
Weight (kgs)

Group A
n=17
22.71 ± 2.93
68.70 ± 18.71

Group B
n=17
22.47 ± 3.16
61.2 ± 15.7

Group C
n=17
21.76 ± 2.33
58.8 ± 14.3

P
Value
0.60
0.19

Height (cm)

169.28 ± 8.95

163.2 ± 11.99

164.2 ± 13.15

0.26

BMI
( Kg/m2)

24.87 ± 5.44

23.7 ± 5.41

23.38 ± 4.87

0.68

p value < 0.05

Figure 1: Flowchart of the study
Table 2: Group A – Comparison of Talonavicular Mobilization group using Paired t test
Parameter
Navicular drop
height (mm)
Linear distance of
the foot (mm)
Arch index a

Mean ± SD
Pre
Post
11.58 ± 1.00
7.88 ± 1.86

t
value
7.66

p value
0.0000005*

66.48 ± 5.60

66.05 ± 5.57

0.73

0.237

0.33 ± 0

0.33 ± 0

-

-

* p value < 0.05
a
Since the pre and post value were same, the results could not be computed.
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Table 3: Group B – Comparison of Low dye taping group using Paired t test
Parameter
Navicular drop height (mm)
Linear distance of the foot (mm)
Arch index

Mean ± SD
Pre
11.94±1.08
63.21 ± 4.34
0.33 ± 0

Post
7.64 ± 2.37
62.57 ± 4.30
0.329 ± 0.002

t value

p value

7.84
1.57
1

0.0000003*
0.13
0.3321

* p value < 0.05
Table 4: Group C – Comparison of Faradic Foot Bath group using Paired t test
Parameter
Navicular drop height (mm)
Linear distance of the foot (mm)
Arch index

Mean ± SD
Pre
12 ±1.36
64.48 ±5.06
0.33 ±0

t value

Post
7.23 ±2.56
63.3 ±4.88
0.329 ± 0.002

p value

8.14
2.16
1

0.0000002*
0.02308*
0.332

* p value < 0.05
Table 5: Summary table for analysis of variance for mean change in the navicular height.
Source of Variation
Between Groups
Within Groups
Total

SS
9.56
238.11
247.68

df
2
48
50

MS
4.78
4.96

F
0.96

p-value
0.38

F crit
3.19

Table 6: Summary table for analysis of variance for mean change in the linear distance of the foot.
Source of Variation
Between Groups
Within Groups
Total

SS
0.05
2.18
2.24

df
2
48
50

MS
0.02
0.04

F
0.56

p-value
0.57

F crit
3.19

Table 7: Summary table for analysis of variance for mean change in the arch index.
Source of Variation
Between Groups
Within Groups
Total

SS
0.000004
0.00018
0.000192

V.

df
2
48
50

MS
0.000002
0.000004

F
0.5

p-value
0.60

F crit
3.19

Discussion

In the present study asymptomatic individuals with flat feet were included; since in a National Health
Survey of 1990, it was suggested that the prevention or treatment of flat feet reduces the incidence of calluses,
bunion, hammertoe and arthritis.15There are also many biomechanical alterations in the body due to flat foot
which further affects the general health of an individual. Individuals with asymptomatic flat feet need to absorb
more negative ankle joint energy during loading response of gait which leads to fatigue and overuse syndrome
of the anterior shank muscles.16A Framingham Foot and Osteoarthritis study done on 2,000 participants, found a
statistically significant increase in medial knee pain (1.3 times) and medial knee joint cartilage damage (1.4
times) in those with planus foot morphology.17
Conventional exercises of toe curls, heel and toe raises, inversion and eversion of the foot was
incorporated in all the 3 groups in order to exclusively find out the additive effects of the interventions. Foot
exercises have been shown to increase the navicular height as exercises strengthen the elevator muscles in the
foot. These exercises also help in improving the strength of the intrinsic and extrinsic muscles of foot.
The talo-navicular joint is responsible for translating inversion and eversion movements of the subtalar joint to the midfoot. When a foot is pronated the navicular drops which causes the talus to shift and this
causes a length - tension deficit of the tibialis posterior tendon which is attached to the navicular bone of the
foot.18 Mobilization of the talo-navicular joint helps via the proprioceptors in improving the joint dysfunction
which has occurred due to improper or poor posture. Joint dysfunction if left untreated may affect the
surrounding soft tissue and may also lead to reduction in strength, flexibility as well as cause an abnormal strain
on other joints.19These alterations in the foot has been considered and thus, mobilizing the navicular bone must
have improved the medial arch by increasing the navicular height.
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Low dye taping is said to act by controlling pronation of the foot by pulling the calcaneus anteriorly
and medially, thus limiting hindfoot eversion and restricting the associated talar adduction and plantarflexion.
When the subtalar motion is limited, the arch is elevated subsequently reducing the stretch on the plantar
aponeurosis. Similarly, the medial arch height is raised as the tape pulls the lateral aspect of the foot medially.20
Studies have shown that electrical stimulation of frequencies above 60 Hz helps in improving the
muscular strength. 21,22The results of the present study demonstrated the results defined by Lainey CG Walmsley
RP and Andrew GM about the effectiveness of exercise plus electrical stimulation compared to that of exercise
alone, for increasing the strength of the quadriceps muscle in 6 males and 2 female patients following knee
surgery. No significant differences in strength gains were found but the results suggested that electrical
stimulation may be a valuable adjunct to exercise in the development of muscle strength in individuals who have
undergone knee surgery, particularly after the initial postoperative period.23
Fatigue of the intrinsic muscles of the foot increases foot pronation and thus, the pronation of the foot
may be controlled by improving the strength of the muscles by faradic stimulation. 24Since the medial arch
height of the foot increased, it may have caused a reduction in the linear distance of the foot post intervention.
The arch index almost had a negligible change post the intervention in all the groups. This may be due to the
minimal change in the linear distance of the foot and it may have affected the arch index ratio of the foot which
was calculated.
Based on the results obtained in the present study, it showed that faradic foot bath was more effective
followed by low dye taping and talo-navicular mobilization but statistically there was no difference found
between the three groups. The limitations of the study were that the long term effects were not evaluated and
individuals with age above 30 years were not included. The future scope of the study could be compared
between symptomatic and asymptomatic individuals with flat foot, the long term effects could be evaluated in
homogenous and heterogenous population with equal distribution and a comparison between individuals with
structural and functional flat foot could be studied.
VI.
Conclusion
The intra group comparison results showed a decrease in the navicular drop height in all the groups
which was statistically significant. While in the Group C, the linear distance of the foot post treatment was
statistically significant. There was no change in the arch index post the intervention in mobilization, low dye
taping and faradic foot bath groups. The intergroup comparison results showed no statistical significance in all
the parameters. The percentage change in the navicular drop height post the intervention in Group A was
32.03%, in Group B was 35.92% and in Group C was 39.66%. A mean change in the arch index was 0 in Group
A, 0.0005 ± 0.002 in Group B and 0.0005 ± 0.002 in Group C. The talo-navicular mobilization, low dye taping
and faradic foot bath were equally effective in reducing the navicular drop height in subjects with flat foot.
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ABSTRACT
Neck pain as a work related musculoskeletal disorders in computer workers is a high
prevalent disability with varying clinical signs and symptoms. Individuals present with neck
signs and symptoms to the physical therapist and get treated. Though the treatment is done,
chances of recurring of the pain is high. Hence assessment of work place, physical load of
work and psychosocial stress an individual is going through must also be assessed to get the
clarity of musculoskeletal disorder relating to neck pain and reduce its prevalence. 125
individuals suffering from neck pain were screened for BMI, pain score, psychological stress
score. The result of the present study was analyzed for individual, physical, psychosocial,
work related risk factors. Raw data was subjected to analysis likelihood analysis x 2 analyses
and t tests, age difference in the variables of interest were tested. Results were assessed for
monotonous work, physical tiredness at the end of the day, mental tiredness at the end of the
day, break during work, neck position while working on computer, duration of constant
sitting. Spermann‟s rank correlation coefficient was found significant for all the factors with
respect to both outcome tools used, except monotonous work risk factor. Physical tiredness,
mental tiredness at the end of the day, break during work, recreational activity at the end of
the day, neck position while working on computer were significant factors causing neck pain.
Keywords: Work and non-work related, Individual, Psychosocial risk factors, neck pain,
computer workers.
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INTRODUCTION
Population based studies showed that a lifetime prevalence of neck pain was 70% and a point
prevalence was between 12-34%.1 Skov et al found that the 1-year prevalence of neck
symptoms to be 54%in men and 76% in women in sales people.(N=134). Neck pain can
range from a stiff neck to a more serious condition. Neck pain is often a cause of strain or
spasm of the neck muscles or inflammation of the neck joints. Neck pain is the common
problem in the developed countries.1 Increase in computer use has been associated with an
increased prevalence of disorders in the neck and upper extremity.2-4 Work related
musculoskeletal disorders are injuries or disorders of musculoskeletal tissues caused by work
place risk factors including cumulative trauma disorders, repetitive strain injuries,5 and
overuse injuries6 . For people who spend most of their work time on computers, WRMDs of
neck are common problems7.
Types of neck pain in general:


Acute neck pain vs Chronic neck pain



Specific vs non-specific neck pain



Traumatic neck pain vs Pathological neck pain.

Depending on anatomical structures neck pain can be classified as;


Muscle strain



Ligament sprains



Arthritis



Pinched nerves.

Pain may spread to the shoulders, upper back, or arm or it may cause a headaches radiating
from the neck. The healthy neck allows all movements, stresses and strains of the head and
body. If parts of the neck are injured, or repeated overuse is carried out of a particular
movement, neck starts to degenerate, and can become a source of neck pain, shoulder
stiffness, forward head posture, and arm pain.
Neck pain in this article is topographically defined as the pain experienced in the area from
the base of skull to the upper part of back and extending laterally to the outer and superior
bounds of shoulder blade.7Neck pain is assumed to be multi-factorial disorder which means it
has several risk factors contributing to it. The risk factors can be divided into following
groups,8
I.
II.

Physical
Psychosocial

III.

Individual

IV.

Work station
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Work related risk factors which cause non-specific neck pain have been reported in few case
studies. In office computer workers poor posture during usage of computer, improper arm
position, sitting for prolonged time, short periods of movement with neck, working in the
same posture for prolonged time, no breaks between work, mental tiredness contribute greatly
to work related neck pain thus decreasing the quality of work. Identifying risk factors that
predispose individuals to persistent neck pain may contribute to primary or secondary
prevention.1 This study comprises of identifying the potential risk factors causing the neck
pain in the office workers as there is paucity of literature. This study may help in early
detection of risk factors which are associated with frequency of neck pain in an Indian office
setting. These risk factors may form the base of longitudinal epidemiologic condition hence
this study may prove to increase a positive work environment by early identifying and
avoiding the avoidable risk factors.

MATERIALS AND METHOD
Study design:
This study was a cross sectional study design. conducted on 125 patients through nonprobability sampling for a period of 3 months. The study was conducted at Bharath Sanchar
Nigam Limited office, Belagavi and approval of the study was obtained by KLE University
ethical committee. Data was collected between October 2016 to January 2017.
Participants:
125 subjects were recruited in this study comprising of Males and females working on
computers for 4 to 8hrs per day on computer where included in the study. Subjects with neck
fractures, history of road traffic accident, whiplash injury, tumors, were excluded from the
study. Inclusion criteria and exclusion criteria were as follows:
Inclusion Criteria
Computer workers
Duration of computer work minimum 4hrs.
Pain in the area specified
Neck pain between their jobs
Male and female with age of 30-60yrs

Exclusion criteria
Neck fractures
History of head injury
Whiplash injury
Tumors
Cervical radiculopathy

Sample size calculation:
The sample size and power calculations were performed with a local software. The
calculations were based on prevalence(p) to be 45%, hence q=100-p=55%, and error(d) =9.
These assumptions generated a sample size of at least 125. Samples in this study were
obtained by non-probability method.
Procedure:
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An approval for the study was obtained from an institutional ethical committee. The purpose
of the study was explained and written informed consent was taken from each subject. All the
subjects were screened for inclusion and exclusion criteria before enrollment in the study.
Demographic data were noted down including age, gender, address, duration of employment,
body mass index. Data was collected over a period of three months. Statistical analysis was
done and results were obtained.
Outcome measures:
Northwick park pain questionnaire: Northwick park pain questionnaire measures the neck
pain and the disabilities caused due to neck pain. Provides an objective measure and evaluate
outcome of symptoms of neck pain over time9.
Perceived Stress scale: A psychological instrument known as “Perceived Stress Scale (PSS)”
developed by Sheldon Cohen and colleagues measures the perception of stress, that is it
measures degree to which situation in one‟s life are appraised as stressful. The scale predicts
both objective biological markers of stress and increased risk of disease among persons with
higher perceived stress levels.10
Flow chart 1. Procedure flowchart.
Subjects assessed for neck pain, n=150
Excluded, n=25
 Not meeting inclusion criteria
 Refused to participate
Assessment for other variables such as
individual, workstation, etc

Informed consent, NWPPQ, PSS were given
to, n=125
Collection of data sheet

Statistical analysis:
Data analysis was done using SPSS version 16.0. Descriptive statistics including mean,
standard deviation were used to analyze the data. ANOVA was used to compare means of all
groups. Sperman‟s rank correlation coefficient was used to find the strength of association
between numerical variables (i.e. monotonus work, physical tiredness, mental tiredness at the
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end of the day, break during work, stressful lifestyle, recreation activity, neck position while
working on computer.)

RESULTS AND DISCUSSION
The study was divided into subjects with neck pain and without neck pain. The result was
analyzed for gender, body mass index, duration of employment, duration of constant sitting
(Table no. 1,2,3 ). No significant difference was found between neck pain and age, gender,
BMI, duration of employment and duration of constant sitting.
Table 1: Distribution of male and female patients according to age groups
Age groups Male %
Female %
Total %
30-40yrs
25
34.29 18
28.93 40
22.36
40-50yrs
24
31.57 29
50.72 55
40.29
50+yrs
21
31.14 7
20.26 29
29.35
Total
70
103.00 54
100.00 124
100.00
Mean Age
46.17
43.81
45.15
SD Age
9.49
9.02
9.32
Table 2: Comparison of male and female patients with BMI scores by t test
Neck position Male %
Female %
Total %
Neutral
17
24.29 18
33.33 35
28.23
Slightly flexed 25
35.71 16
29.63 41
33.06
Flexed
28
40.00 20
37.04 48
38.71
Total
70
100.00 54
100.00 124
100.00
Chi-square= 1.2362 P = 0.5392
Table 3: Comparison of male and female patients with duration of employment (yrs.)
and duration of constant sitting scores by t test
Variables
Height Mean
SD
Weight Mean
SD
BMI
Mean
SD

Male
161.33
5.43
63.81
7.60
24.32
2.71

Female
157.76
4.06
59.60
5.94
23.56
2.50
*p<0.05

Total
159.77
5.18
61.98
7.21
23.99
2.64

t-value p-value
4.0391 0.0001*
3.3551

0.0011*

1.6104

0.1099

Table 4: Comparison of male and female patients with respect to status of neck position
while using computer
Variables
Duration of employment (yrs)
Duration of constant sitting (%)

Mean
SD
Mean
SD

Male
23.77
10.42
62.14
12.59

Female
21.11
9.76
65.28
12.30

Total t-value p-value
22.61 1.4486 0.1500
10.19
63.51 -1.3888 0.1674
12.51

(Table 4)Non-parametric test was used to assess association between neck position and
gender and age of the subjects. the statistical test was set as Chi square test. Calculated p
value was 0.532, which is greater than 0.05, and hence no association was found. Graph 1,
represent this association test.
www.ajmhr.com
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37.04
38.71

Neutral

40.00

45.00
40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00
0.00

35.71
29.63
33.06
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Flexed

Total

Numbers on the left side of the graphs denote the percentage
Graph 1: Comparison of male and female patients with respect to status of neck
position while using computer
Outcome measures
Table 5: Comparison of risk factors with Northwick park pain questionnaire:
Factors
Monotonous work
Yes
No
Physical tiredness at the end
Yes
No
Mental tiredness at the end
Yes
No
Break during work
Yes
No
Stressful lifestyle
Yes
No
Recreation activity
Yes
No
Neck pain
Yes
No
Total

Mean NPP SD NPP SE NPP t-value

p-value

20.20
16.14

12.32
15.11

1.37
2.30

1.6113

0.1097

25.63
3.32

8.38
9.17

0.90
1.49

13.2799

0.0001*

25.57
2.22

8.47
7.62

0.90
1.27

14.3309

0.0001*

0.63
25.11

2.46
9.24

0.43
0.96

-14.7652 0.0001*

25.71
9.21

8.89
12.81

1.05
1.78

8.4682

0.0001*

7.26
24.91

12.80
9.05

1.95
1.01

-8.9167

0.0001*

26.18
0.00
18.79

7.52
0.00
13.43
*p<0.05

0.80
0.00
1.21

20.5394

0.0001*

Outcome measures:
Comparison of variables on assessment with respect to Northwick park pain questionnaire
scores was statistically tabulated and calculated by t test and p value was set as 0.05. Any
value below it would be considered statistically significant. Variables like physical tiredness,
www.ajmhr.com
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mental tiredness at the end of the day, break during work, stressful lifestyle, recreational
activity and presence of neck pain were very highly significant with calculated p value
0.0001. (table: 5)
Table 6: Comparison of risk factors with perceived stress scale:
Factors
Monotonous work
Yes
No
Physical tiredness at the end
Yes
No
Mental tiredness at the end
Yes
No
Break during work
Yes
No
Stressful lifestyle
Yes
No
Recreation activity
Yes
No
Neck pain
Yes
No
Total

Mean stress SD stress SE stress t-value

p-value

22.27
18.95

8.46
9.14

0.94
1.39

2.0216

0.0454*

25.35
11.55

6.08
6.11

0.66
0.99

11.6296 0.0001*

25.85
9.56

5.37
2.63

0.57
0.44

17.3310 0.0001*

11.44
24.49

5.54
7.07

0.98
0.74

-9.4743

0.0001*

24.42
16.56

6.76
9.32

0.80
1.29

5.4441

0.0001*

13.60
25.11

7.48
6.59

1.14
0.73

-8.8276

0.0001*

25.20
10.74
21.12

6.19
5.19
8.81
*p<0.05

0.66
0.88
0.79

12.2227 0.0001*

Table 7: Comparison of Neck positions of patients with respect to Northwick park pain
questionnaire scores by one way ANOVA test
Neck position
Means SD
SE
Neutral
0.00
0.00
0.00
Slightly flexed
19.95
6.95
1.08
Flexed
31.50
1.46
0.21
Total
18.79
13.43 1.21
F-value
601.0545
P-value
0.0001*
Pair wise comparisons by Tukeys multiple posthoc procedures
Neck position vs Slightly flexed
P=0.0001*
Neck position vs Flexed
P=0.0001*
Slightly flexed vs Flexed
P=0.0001*
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Comparison of variables on assessment with respect to Perceived Stress Scale scores was
statistically tabulated and calculated by t test and p value was set as 0.05. Any value below it
would be considered statistically significant. All the variables i.e. Monotonous work (with
p=0.04) physical tiredness, mental tiredness at the end of the day, break during work,
stressful lifestyle, recreational activity and presence of neck pain were very highly significant
with calculated p value 0.0001. (table No:6)
Pair wise comparisons of different neck position with respect to Northwick Park Pain
Questionnaire by Tukeys multiple posthoc procedures with three groups being neutral vs
slight flexed, neutral vs flexed and slightly flexed vs flexed, calculated p value of all 3 groups
was very highly significant. (Table 7), where as on comparison with Perceived stress scale,
the values of first two groups were statistically significant where as the third group was not.
(Table:8)
Table 8: Comparison of Neck positions of patients with respect to Perceived Stress
scores by one way ANOVA test
Neck position
Means SD
SE
Neutral
10.74
5.19 0.88
Slightly flexed
25.54
6.56 1.02
Flexed
24.92
5.91 0.85
Total
21.12
8.81 0.79
F-value
74.3523
P-value
0.0001*
Pair wise comparisons by Tukeys multiple posthoc procedures
Neck position vs Slightly flexed
P=0.0001*
Neck position vs Flexed
P=0.0001*
Slightly flexed vs Flexed
P=8760
On comparison of gender with respect of mean years of neck pain by student‟s t test no
statistical significance was found. (table 9 and graph 2)
Table 9: Comparison of male and females with respect to mean years of patients if Neck
pain presents by t test
Gender
Male
Female
Total
t-value
p-value

www.ajmhr.com
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1.54
1.33
1.46
0.4927
0.6235

SD years
2.22
1.69
2.01
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24.92

25.00

21.12

Mean value

20.00
15.00
10.00

10.74

6.56

5.19

8.81
5.91

5.00
0.00
Neutral

Slightly
flexed
Means

Flexed

Total

SD

Graph 2: Representation of comparison of male and female with respect to mean years
of patients with neck pain by t test
Correlation between Northwick park pain questionnaire scores with presence and absence of
monotonous work, physical tiredness at the end, mental tiredness at the end, break during
work, stressful lifestyle, recreation activity and neck pain with respect to by Spearman‟s rank
correlation coefficient method when calculated was seen that except monotonous work every
other variable were statistically highly significant. (table 10). When these variables were
correlated with respect to PSS, by Spearman‟s rank correlation coefficient same results were
found (table: 11).
Table 10: Correlation between Northwick park pain questionnaire scores with presence
and absence of monotonous work, physical tiredness at the end, mental tiredness at the
end, break during work, stressful lifestyle, recreation activity and neck pain with
respect to by Spearman’s rank correlation coefficient method
Variables

Monotonous work
Physical tiredness at the end
Mental tiredness at the end
Break during work
Stressful lifestyle
Recreation activity
Neck pain
Neck position

Correlation between Northwick park pain
questionnaire scores with
N
Spearman R
t-value
p-level
124 0.0889
0.9854
0.3264
124 0.7002
10.8331
0.0001*
124 0.7273
11.7035
0.0001*
124 -0.7324
-11.8827
0.0001*
124 0.5678
7.6184
0.0001*
124 -0.5638
-7.5407
0.0001*
124 0.8019
14.8248
0.0001*
124 0.9444
31.7212
0.0001*
*p<0.05

At the end, when correlation between Northwick park pain questionnaire scores and
Perceived stress scores by Karl Pearson‟s correlation coefficient method was calculated
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statistically, it was seen that calculated p value was 0.0001 which was highly significant.
(table No: 12)
Table 11: Correlation between Perceived stress scores with presence and absence of
monotonous work, physical tiredness at the end, mental tiredness at the end, break
during work, stressful lifestyle, recreation activity and neck pain with respect to by
Spearman’s rank correlation coefficient method
Variables

Correlation between Perceived stress scores with
N
Spearman R
t-value
p-level
Monotonous work
124
0.1326
1.4774
0.1421
Physical tiredness at the end 124
0.6686
9.9317
0.0001*
Mental tiredness at the end 124
0.7800
13.7669
0.0001*
Break during work
124
-0.5970
-8.2186
0.0001*
Stressful lifestyle
124
0.4166
5.0617
0.0001*
Recreation activity
124
-0.5854
-7.9756
0.0001*
Neck pain
124
0.6831
10.3309
0.0001*
Neck position
124
0.5644
7.5526
0.0001*
*p<0.05
Table 12: Correlation between Northwick park pain questionnaire scores and Perceived
stress scores by Karl Pearson’s correlation coefficient method
Variables

Perceived stress
scores

Correlation between Northwick park pain questionnaire scores
with
N
r-value
t-value
p-level
124
0.6327
9.0254
0.0001*
*p<0.05

DISCUSSION:
The study was conducted on a sample size of 125 individuals, working with computers in
BSNL office setting, it was found that neck pain was associated with individual, psychosocial
and work related risk factors. Different studies have taken these factors related to the neck
pain, although variables significantly associated with neck pain were different between
studies.
Neck complaints:
In this cross-sectional study, we found that neck pain assessed by Northwick Park Pain
Questionnaire, showed p value significance of 0.0001 which is consistent with previous
studies1,3,11,

12, 13, 14, 15, 16, 17

. The response rate was higher since the questionnaire was

distributed only once in person and collected the same moment. Selection bias of healthy
individual cannot be excluded from the study as the study is purely observational. Another
possibility is that selection bias who could not participate in study due to some reason and
who also had neck pain were left out. Though these selection bias could not be evaluated age
of the subject was between the range of 30-60 years which suggests that the study was
www.ajmhr.com
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conducted in a reasonably stable population. Hence, it is expected that selection bias will not
have any influence on the result to a greater extent.
Subjects with neck pain at that moment might rate their neck pain higher than those who were
not feeling at that moment. This is especially true when using self reported neck pain scale17.
Association between independent variables and neck pain:
Individual factors:
The prevalence of neck pain was substantially higher in men ( 75%) and female ( 66.67%),
which is not in relation with study by B. Cagnie et al1 which suggests that women had almost
twofold risk compared to male. The result may be varying because of selection bias due to
approaching time limit in the office to the subjects. The result showed p=0.2671 which is not
significant.
Being physically active decreases neck pain, as the result of this study showed that recreation
activity had a significant p value to be 0.0001, which is in consistency with previous studies1,
3, 4, 5, 13.

Study by Hildebrandt et al, who suggested that addition of leisure time physical

activity in daily routine may constitute one of the means of decreasing musculoskeletal
morbidity in the working population, particularly sedentary workers.1
Work related factors:
Often holding the neck flexed in a single posture for a prolonged period of time leads to neck
pain, though the pain varies with angle of neck flexion. In this study it was found that neck
pain increased with increase in angle of neck flexion which is consistent with the study by
Ariens et, al5, who found out that there exists a relation between neck flexion and neck pain,
significant results was found with p=0.0001 in this study which showed that increased neck
pain with subjects who flex their neck for greater than 200 during their computer work.
In this study no significant relation was found between duration of constant sitting and
Duration of employment with p=0.1674 and p=0.1500 which is not consistent with other
studies. 1, 2,18,19
Doing monotonous work, throughout the working hours of the subject did not show any
significant result in this study relating to Northwick park pain scale and Perceived stress
scale, which is different from the result of study by B. Cagnie et al who used “Dutch
Musculoskeletal Questionnaire” 1.
Psychosocial factors:
A significant positive relation was found between physical tiredness, break during work and
neck pain when reported with NPPS and PSS in this study which is in consistent with other
study1,3,20.
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Significant relation was also found between Mental tiredness at the end of the day and neck
pain reported with NPPS and PSS which is also consistent with other studies1,3, 14,21
Stressful lifestyle of the subject lead the neck pain when reported with both NPSS, and PSS,
as shown in this study which was significant, which was also consistent with other study.1,3.
Based on these results, intervention should be applied to increase the time of rest intervals
during work, and reduce stressful lifestyle, and addition of recreational activity on daily basis.
The correct placement of screen such that individual using the computer places his neck in
the neutral position also reduces the prevalence of neck pain.
The study showed that work related neck pain was due to individual factors, work related
factors and also psychosocial factors.
Different studies have taken the psychosocial and work related factors for neck pain. But the
variables within psychosocial and work related risk factors were different in this study and
also related to neck pain.
To conclude the present study has demonstrated that the significant barriers inducing neck
pain in computer workers were monotonus work, physical tiredness and mental tiredness at
the end of the day, break during work, neck position during computer work, recreational
activity at the end of the day. In our present study some variables did not show any statistical
significance such as, body mass index, duration of employment, duration of constant sitting,
which may be due to one time reading.

CONCLUSION
The present study concluded that inconvenient location, driving for long time, monotonous
work, physical tiredness and mental tiredness at the end of the day, recreation activity at the
end of the day, break during work, neck position during computer working hours. In addition
the result also showed that perception of mental tiredness, lead to psychological stress which
was also major reason for stress related neck pain. Future outcome of the study can be that,
this article can be used for further study to evaluate the workstation barriers for neck pain in
computer workers.
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Effect of hip mobility exercises on pain and function in
individuals with chronic neck pain-an experimental
study
Supriya Kondal, Santosh Metgud and Anand Heggannavar
Abstract
Background: Chronicity of neck pain may manifest itself in any part of the body. Relation between
chronic neck pain and altered hip joint mobility has been proven in young adults but it has not been
studied in the older age group. Pain and impaired Functional abilities are the predominant complaints in
individuals with chronic neck pain. This necessitates treatment of the patient as a whole. The objective
is to study the Effect of Hip mobility exercises on Pain in individuals with Chronic Neck Pain.
Methods: Forty-three subjects with chronic Neck pain were recruited based on the inclusion and
exclusion criteria. Subjects were assessed for pain intensity using Numerical Pain Rating Scale,
functional impairment using Copenhagen Neck Functional Disability Scale (CNFDS) and Functional
Hip Mobility using Patrick’s FABER test at Baseline and at the end of 3rd week. Intervention consisted
of Hip mobility exercises along with Conventional neck pain exercises.
Results: Numerical Pain Rating Scale scores along with CNFDS scores improved (p<0.0001) with no
significant change in Hip mobility scores. There was no association found between Age and Hip
mobility measures.
Conclusion: The present study concluded that Hip mobility exercises given along with conventional
neck exercises did not have an additional effect on pain intensity, functional impairment and hip
mobility in individuals with chronic neck pain.
Keywords: Chronic Neck pain, Hip mobility, Pain, Functional Impairment
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Introduction
Chronic neck pain is defined by the International Association for the Study of Pain as pain
perceived anywhere in the posterior region of the cervical spine, from the superior nuchal
line to the first thoracic spinous process [1, 2].
Chronic neck pain is an extremely common disease among the general population and
professionals. Its incidence and prevalence has been found to be higher in females (15%)
than in males (9%) [3]. The annual incidence of neck pain is estimated to be approximately
37.2% for the entire adult population (17-70 years) [4].
Several studies have described the higher rates of chronic neck pain in women [5] and also it
has been found that women have a poorer outcome than men in the long run but few other
studies have also proved that there is no gender difference in terms of prognosis and
outcomes [6]. Middle and older age is a significant contributor to a poor prognosis for chronic
neck pain than the younger age group [6].
The structures around the cervical spine have been implicated in the possible sources of neck
pain. These include muscles, synovial joints, intervetebral discs along with cervical dura
mater and the vertebral artery. Numerous studies have been conducted over the years to
identify the probable causes of neck pain. Classic experiments involved the noxious
stimulation of posterior midline structures with injections of hypertonic saline. These
experiments concluded that the induced noxious stimulus did produce pain as well as
referred pain. Conclusions from these studies were important as they highlighted the
phenomenon of ‘Convergence’ in the cervical spine. Nociceptive afferents from the cervical
spine converge with afferents from distal sites, on second order neurons in the spinal cord.
Under these conditions, spinal pain can be perceived as also arising from distal sites [7].
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a constant stress that muscles experience due to prolonged
postures and repetitive movements. Functionally this can be
attributed to everyday activities of an individual that causes
alteration in the level of participation of synergists and
antagonists thereby affecting movement patterns [9].
The musculoskeletal system in the human body is a
continuous chain of articular, muscular and fascial
connections that are inter-linked. These linkages influence
one another during muscular and articular dysfunctions
associated with chronic pain. These can be seen as
compensatory changes or patterns [9]. Recruitment patterns
described by Janda suggest the compensatory nature of
linked muscular and myofascial chains. These chains consist
of anterior, posterior and lateral neuromuscular structures
that appropriately link the upper body with the lower body
particularly the upper and lower girdle muscles [9]. Hip
mobility as such may be affected in individuals suffering
from conditions associated with the upper trunk such as
chronic upper back and neck pain. Many studies have
assessed the sagittal alignment of the spine in individuals
with chronic neck and shoulder pain. The results have
shown an increased lumbar lordosis in such patients [10].
The major cause of chronic neck pain has been cited to be
the cervical facet joints. Experimental studies have proved
this through the use of controlled medial branch diagnostic
blocks [11]. Therefore medical management is particularly
aimed at controlling the source of pain. This is achieved by
administration of opoids and steroids.
The Copenhagen Neck Functional Disability Scale
(CNFDS) can be used to evaluate the disability experienced
by patients with neck pain. The scores can be monitored
over time to evaluate the disease course and response to any
interventions [12]. Jordan A, Manniche C, Mosdal C and
Hindsberger C have designed this questionnaire in 1998. It
is partially derived from both the Neck Disability
Index (NDI) and the Low Back Pain Rating Scale. The
Copenhagen Neck Functional Disability Scale has been
developed for those who have neck pain and disabilities due
to the pain. The scale includes questions relating to
headache, ability to sleep and to concentrate and activities of
daily living. There are also questions of a psychosocial
nature such as: social contact, emotional relationships and
attitudes toward the future [13]. It was developed on people
who had undergone neck surgery for cervical disc
herniation, chronic neck pain and chronic mechanical neck
pain. The CNFDS is a useful instrument for patients with
neck complaints treated by physical therapy. The
questionnaire is available for patients from 20 to 75 years.
There are no ceiling or floor effects detected in the CNFDS.
The total scoring is free of age and gender bias [13].
Hip mobility is assessed by measuring the active and
passive range of motion through a universal goniometer [14].
Functional hip mobility consisting of hip flexion, abduction
and external rotation with knee flexion is required for
Activities of Daily Living (ADL). It can be assessed by the
Patrick’s Flexion Abduction External Rotation (FABER)
test developed by Michael L, Mark and Mathew. They have
evaluated the test-retest reliability of assessing hip ROM
through this test and have found good reliability and validity
for assessing functional hip mobility in young healthy
college students. It consists of measuring the distance from
the tip of the patella to the couch of the limb placed in the
FABER position [15].

The most painful pain generator will produce pain that is
consistent with its referred pain pattern that will be the most
severe symptom. If this muscle is treated, then the next most
painful muscle will surface with its pain pattern. This will
often create a shift from one area to another and often an
adjacent area. Sometimes a certain muscle can improve or
become aggravated spontaneously due to certain postures
while sleeping or awake. This can cause pain to shift within
a region, a phenomena that is commonly described by
patients [8].
Clinical causes and diagnosis for chronic neck pain in
middle aged and older adults include osteoarthritis,
discogenic disorders, trauma, tumors, infection, myofascial
pain syndrome, torticollis, and whiplash related disorders.
While cervical disc herniation and spondylosis are most
commonly linked to cervical radiculopathy and myelopathy,
the bony and ligamentous tissues affected by these
conditions are themselves pain generators and are capable of
giving rise to some of the referred symptoms observed in
patients with these disorders. As the clinical signs and
symptoms vary to great extent with radiological findings,
many of the individuals with chronic neck pain may be aptly
diagnosed as having ‘mechanical neck pain’. Although the
cause of neck pain may be associated with degenerative
processes or pathology identified during diagnostic imaging,
the tissue that is causing a patient’s neck pain is most often
unknown. Thus, clinicians should assess for impaired
function of muscle, connective, and nerve tissues associated
with the identified pathological tissues when a patient
presents with neck pain [7].
There is evidence for disturbed oxidative metabolism and
elevated levels of pain-generating substances in neck
muscles, suggesting that impaired local muscle circulation
or metabolism can be part of the pathophysiology. Neck
pain is also associated with altered coordination of cervical
muscles and impaired proprioception in the neck and
shoulders. Evidence suggests that these phenomena are
caused by the pain, but also that they can aggravate the
condition [5].
Chronicity of neck pain may manifest itself in any part of
the body in the form of compensatory changes in adjacent
joint and soft tissue structures or as a part of continuum of
the spinal structures. Kinematic chains in the body represent
one form of interdependence of joints on each other. Janda
has described the upper, lower and the layer syndrome
which aptly describe the compensations occurring in the
musculoskeletal system and their interdependence on one
another. Crossed syndromes are imbalances of muscles in
the shoulder and pelvic girdles.
Muscle imbalance occurs when the length or strength of
agonist and antagonist muscles prevents normal function.
Imbalance can be attributed to adaptations and dysfunctions
over a prolonged period of time being functional or
pathological. Functional muscle imbalances occur in
response to adaptation for complex movement patterns,
including imbalances in strength or flexibility of
antagonistic muscle groups. When function is affected as a
result of this imbalance, it is said to be pathological.
Typically presents with pain and dysfunction, its cause may
or may not be due to a traumatic event. It has a cyclical
pattern of events wherein the muscle imbalance causes joint
dysfunction and altered movement patterns which again
cause pain further leading to muscle imbalance. The
biomechanical cause of muscle imbalance is the presence of
~ 24 ~
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Ethical clearance was obtained from the Institutional Ethical
Committee of KLE university’s Institute of Physiotherapy
for the conduct of the study. Individuals willing to
participate in the study were screened for inclusion and
exclusion criteria. Written informed consent was obtained
from every participating subject. Demographic data was
recorded of the participants along with Body Mass Index
(BMI) and Duration of Neck pain.

A number of subjective and objective scales are used to
assess pain intensity in individuals with chronic
musculoskeletal pain such as the Visual Analogue scale
(VAS), Numerical pain rating scale (NPRS), McGill pain
questionnaire (MPQ) etc. The Numerical Pain rating scale
has been found to have good reliability and validity to
measure pain in chronic pain in a number of
musculoskeletal conditions [16].
In the clinical practice guidelines for neck pain, the authors
have observed that patients presenting with neck pain often
present with impairments of muscle flexibility related to the
lower cervical and upper thoracic spine, such as the anterior,
medial, and posterior Scalenes, upper Trapezius, Levator
Scapulae, Pectoralis minor, and Pectoralis major, that should
be addressed with stretching exercises. Addressing specific
impairments of muscle length for an individual patient may
be a beneficial addition to a comprehensive treatment
program [17].
The Hip joint is a major weight bearing joint connecting the
lower limb to the axial skeleton via the lumbo-pelvic-hip
complex. Any stresses or dysfunction in the lower limb may
affect the trunk and conditions affecting the spine may lead
to changes in the hip joint. The trunk is an integrated system
connected to the appendicular skeleton. Dysfunction and
derangement in one aspect of the spine or girdles may lead
to changes in any other part of the trunk. This necessitates
treatment of the patient as a whole. Relation between
chronic neck pain and hip joint mobility has been proven in
young adults but it has not been studied in the older age
group where the prevalence of neck pain is high. A wide
variety of treatment protocols and approaches have been
evaluated for chronic neck pain but there is lack of literature
on studies evaluating the effects of a distal approach for the
same. There is dearth in evidence for the effects of using
Janda’s Approach of muscle crossed syndrome for treating
chronic neck pain associated with altered hip mobility.
Therefore this study aims to study the effects of Hip
mobility exercises on Pain and Function in older individuals
with chronic neck pain.

Outcome measures
Patrick’s FABER test
This test assesses the general and functional hip mobility for
healthy individuals. It has a reliability of 0.9 and high
validity to measure hip mobility [18]. The therapist first
stabilized the Anterior Superior Iliac Spine (ASIS) of the
contralateral side with one hand and used the other hand to
place the leg into a figure if four position until the lateral
malleolus rested just above the extended knee of the
contralateral leg. The therapist the slowly lowered the test
leg into abduction toward the examining table until a limit
was encountered. The distance from the lateral edge of the
patella to the table was measured [19]. The same was
repeated on the other side and both were compared for
asymmetry.
Numerical Pain rating Scale
It is used to assess the pain score for chronic neck pain.
Number from 1-10 are written at a regular interval on a 10
cms scale. Pain intensity can be graded based on the score
obtained. It has a high reliability of 0.9 and a high validity
for chronic pain as well as can be used in older individuals
[16]
.
Copenhagen Neck Functional Disability Scale
It is a self administered questionnaire used to assess
disability related to the neck. There are 15 items in this
instrument, answered Yes, Occasionally or No. a total score
is generated from differential numeric scores assigned to
these categories. Questions 1-5 are “positive directed” (yes
indicates good function) and questions 6-15 are “negative
directed” (yes indicates poor function). It has a high
reliability of 0.9 and a high validity as well [12].

2. Methods
Study design and setting
Experimental study design. Study was conducted in Tertiary
Care Hospital, Belgavi, Karnataka, India from March 2016
to February 2017.

Intervention
Individuals with chronic neck pain and associated altered
hip mobility were subjected to the following intervention
protocol. The exercises were administered by the therapist
in the out-patient Department and then the subject was
taught in doing the same exercises at home as a Home
Program. Conventional neck exercises included Stretching
of the Upper Trapezius and Pectoral Muscles Bilaterally,
Chin tucks, Cervical Isometrics and Scapular Retraction
Exercises. Hip mobility exercises were given in addition to
Conventional neck exercises which included Stretching of
the Iliopsoas, Hamstrings, Rectus Femoris and the Hip
Adductor muscles [20]. (Additional File 1)

Study Participants
Individuals diagnosed with Chronic Neck Pain were
recruited if they met the following inclusion criteria: 1)
Neck pain for more than 3 months. 2) Aged between 40-60
years. Participants were excluded on the following criteria:
1) Existing Hip/Knee pathology. 2) Cervical radiculopathy,
Spondylolisthesis, Rheumatoid Arthritis of the cervical
spine. 3) History of infections/trauma/tumor to the cervical
spine. 4) Diagnosed cases of neuromuscular disorders. 5)
Cervical spine fractures. 6) Head and Neck Surgeries.
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Fig 1: Flow Diagram of the Study
There were a total 14 male participants and 29 female
participants. Age of the participants in the study was
between 40-60 years. Statistical analysis was done for
Numerical Pain Rating Scale, Patrick’s FABER test and
Copenhagen Neck Functional Disability Scale using mean,
Standard deviation and t-test.

3. Results
Table 1: Baseline Data (n=43)
Sr.no
1.
2.
3.
4.
5.

Variable
Age(years)
Height(m)
Weight(Kgs)
BMI
Neck pain duration(years)

Mean ± SD
48.09 ± 6.37
1.56 ± 0.07
62.84 ± 9.27
25.98 ± 3.75
2.26 ± 1.77

Table 2: Comparison of outcome measures at baseline and at the end of 3 weeks
Outcome measure
NPRS
Patrick’s FABER test
CNFDS

Variable
Baseline
End of 3rd week
Baseline
End of 3rd week
Baseline
End of 3rd week

Mean ± SD
6.07 ± 2.34
3.00 ± 1.95
R =11.57 ± 5.49; L = 10.65 ± 4.65
R = 9.87 ± 5.37; L = 8.70 ± 4.24
13.49 ± 6.24
7.66 ± 4.88

p-value
0.00001*
R = 0.2 ;
L = 0.6
0.000003*

*p< 0.05

On comparison of baseline and end of 3rd week NPRS
scores, p-value of 0.00001 was obtained which was
statistically highly significant. On comparison of baseline
and end of 3rd week Patrick’s FABER test scores, p-value of
0.2 and 0.6 were obtained for the right and left leg

respectively which was statistically insignificant. On
comparison of baseline and end of 3rd week CNFDS scores,
p-value of 0.000003 was obtained which was statistically
highly significant.

Fig 2: Comparison of NPRS scores

Fig 3: Comparison of Patrick's FABER test scores
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Fig 4: Comparison of CNFDS scores
Table 3: Association between Age and Hip mobility using Pearson’s Correlation tests
Variable
Age- right Hip mobility
Age- left Hip mobility
Right-left hip mobility
*p< 0.05

t-value
0.7594
0.53784
6.3844

p-value
0.45
0.59
0.000001*

Correlation test between age and Hip mobility showed no
significant correlation between the two variables.

Correlation coefficient
0.1177
0.083
0.706

protocols in an experimental study done by Arja Häkkinen,
Salo and Tarvainen et al., have assessed neck pain through a
visual analogue scale and neck muscle strength along with
cervical mobility. They found that both groups had
improved in all outcome measures and proved that manual
therapy as well as passive stretching protocols was effective
in reducing chronic neck pain [23]. The results of this study
are well comparable to the results of the present study that
showed similar improvements in neck pain intensity
measured through the numerical analogue scale. The present
study included a combination of passive stretching as well
as spinal as well as scapular stabilization exercises that
effectively reduced the perceived level of neck pain of the
participants to 50%.
A study done by Jari Ylinen stretching versus manual
therapy for patients with chronic neck pain have also prove
that both stretching and manual therapy are equally
efficacious in managing neck pain in women. They have
concluded that Low-cost stretching exercises can be
recommended in the first instance as an appropriate therapy
intervention to relieve pain, at least in the short-term [24].
Pain generated during movement is largely due to
insufficient length of the muscles controlling the joints.
Optimal length of the muscles causes an optimal muscle
contraction and an efficient movement pattern that is then
perceived by the brain as a pain free movement through the
length-tension relationship [25]. Many of the muscles acting
on the cervical spine are associated with the shoulder girdle
and scapula through their insertions. Of particular
significance are the upper fibers of the trapezius and the
levator scapulae that act on the scapula to stabilize it during
arm movements and on the cervical spine to cause neck
movements. When scapular retractors and depressors are
insufficient in strength to stabilize the scapula during the
arm movements, their antagonists, the upper trapezius and
levator scapulae compensate or even over act causing large
stresses on their origins on the cervical vertebrae [9].
Exercises interventions in this study included scapular

4. Discussion
The purpose of this study was to investigate the effects of
Hip mobility exercises on pain and functional impairment in
individuals with Chronic Neck pain. The individuals were
subjected to hip mobility exercises along with Conventional
neck pain exercises.
An average neck pain duration of 2.26 years was observed
which suggests the chronicity of the problem. Individuals in
this age group are highly vulnerable to relapses of neck pain
due to alterations in anatomical and biomechanical functions
leading to a progressive disorder [6].
Anthropometric measurements taken in present study
through height, weight and Body Mass Index (BMI) were
1.56 m, 62.84 Kgs and 25.98 respectively. 56% of the
subjects were overweight, 5% class I obese and 7% class II
obese. This suggests that increasing BMI of these
individuals due to unhealthy lifestyle practices can further
compromise on the body’s ability to cope with
musculoskeletal disorders and can be an important factor for
prognosis for their chronic neck pain [21, 22].
Evaluation of mean pain scores revealed a 50% reduction at
the end of 3rd week of intervention with a highly significant
p-value of <0.000. Pain experienced in chronic neck
disorders may be attributable to muscle imbalances owing to
faulty postures, repetitive overuse of muscles, occupational
disorders and compensatory biomechanical changes along
with degenerative changes. Muscle imbalance causes an
altered motor control and deficits in muscle strength and
length lead to increased micro trauma within the soft tissues
and ultimately cause more pain [23].
Therefore chronic neck pain can be managed to great extent
by correction of local and global muscular imbalance. Many
treatment protocols have been assessed for their efficacy in
the management of chronic neck pain. Manual therapy
consisting of cervical osteopathic mobilizations and
traditional massage has been compared to passive stretching
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leading to reduced activity level. Therefore as pain scores
reduced in the present study, the Copenhagen scale scores
also improved.
Karen J. Sherman, Cherkin and Hawkes et al conducted an
RCT to evaluate whether therapeutic massage is more
beneficial than a self-care book for patients with chronic
neck pain. The Copenhagen neck functional disability scale
was used as a secondary outcome measure following
massage treatment. Their results showed a modest
improvement in Copenhagen scale scores similar to present
study results thereby showing its reliability and accuracy in
measuring functional disability related to chronic neck pain
[27]
.
Wang, Olson and Campbell et al have evaluated the
Effectiveness of Physical Therapy for Patients with Neck
Pain: An Individualized Approach Using a Clinical
Decision-Making Algorithm. According to them an
individualized treatment approach is statistically and
clinically more effective in managing patients with chronic
neck pain than a standardized treatment approach. The
Copenhagen scale has components that guide the therapist
towards specific impairments and difficulties faced by the
patient. Targeting these impairments results in better patient
satisfaction and compliance towards the treatment approach
in the long term [28].
Limitations encountered in the study were as follows:
Compliance towards performing the exercises at home could
not be assessed and the Exercises were standardized and
were not tailored to individual signs and symptoms.
The present study concluded that Hip mobility exercises
given along with conventional neck exercises did not have
an additional effect on pain intensity, functional impairment
and hip mobility in individuals with chronic neck pain.

retraction exercises thereby proving to be another reason for
reducing pain in these subjects.
It was hypothesized in the present study that hip mobility
exercises in accordance with Janda’s muscle crossed
syndrome approach given along with conventional neck
exercises would help in reducing pain in the subjects with
chronic neck pain. As per the results, hip mobility scores did
not differ significantly post intervention. Therefore it was
proved that reduction of pain was independent of the
addition of hip muscle stretching exercises. But there was a
study conducted to compare the effects of global postural reeducation exercises and passive static stretching exercises
on pain, ROM and QoL in subjects with chronic neck pain.
Results of the study suggested that distal muscle stretching
was beneficial in improving the above mentioned outcome
measures particularly pain scores [26].
Statistical analysis for comparing pre and post intervention
values for hip mobility scores showed did not show any
significant difference with lower percentage change
measured over time variables. Pain scores in the subjects
improved despite of no significant change in functional hip
mobility suggesting that hip mobility issues may be present
independent of chronic neck pain. Or a possible other theory
that could explain this is that the right muscles were not
targeted in the intervention protocol.
Global postural re-education is an emerging intervention for
patients with chronic musculoskeletal conditions wherein
local as well as global muscles are targeted. Anterior and
posterior spinal muscles are stretched in certain positions for
an approximate duration of 20 minutes. This approach has
been studied and compared to other conventional treatment
strategies and has been found to be effective in reducing
pain and improving function in patients [26]. Stretching of
distal muscles and improving muscle balance has been
proved beneficial as already stated. But the results in the
present study proved otherwise.
Hip mobility measured by using the Patrick’s FABER test
had shown a high correlation in healthy young adults [15] and
it was proved that young adults with diagnosis of chronic
neck pain had significantly reduced functional hip mobility
using the same test [19]. The present study was done on
middle and older adults wherein correlation test between
their age and hip mobility through the FABER’s test showed
that age of the individuals did not correlate with their hip
mobility. (Table 3)
Considering Janda’s findings on muscle imbalance,
improving muscle imbalance in patients with chronic neck
pain, targeting the upper as well as the lower cross muscles
may substantially improve pain and functional disability.
Muscle imbalance can be managed effectively by targeting
both the tight and the weak muscles through strengthening
and stretching protocols.
Functional neck disability was assessed in our study using
the Copenhagen Neck Functional Disability scale (CNFDS).
The components of the scale included positive and negative
questions about the functional activity level of individuals
with chronic neck pain. Results proved that function in the
study subjects improved significantly with a highly
significant p-value (<0.000).
Literature on chronic musculoskeletal conditions has proved
that reducing pain causes a substantial and satisfactory
improvement in functional activities. Efficient and pain-free
activities require that the joints work in a stress free
environment. Pain causes restriction of joint movement
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ABSTRACT
A Randomized Controlled Study. Quadriceps, hamstrings and hip muscles are significantly
impaired in patients with knee osteoarthritis. The hemibridge with ball and balloon exercise
provides an optimal zone of apposition (ZOA) of the diaphragm that may help to address
trunk instability and also strengthening of hamstrings and hip muscles. The present study
intends to evaluate the effects of hemibridge with ball and balloon exercise as an adjunct to
conventional therapy in knee osteoarthritis patients. Twenty patients were randomly assigned
to 2 groups (Experimental and control). The experimental group along with conventional
therapy received hemibridge with ball and balloon exercise while the control group just
received the conventional therapy for 10 sessions over 10 days. The difference between pre
and post of VAS in both the groups was statistically highly significant (p=0.0001) but
clinically more percent of change was seen in experimental group. The p value of Lequesne
index for knee OA by paired t test was statistically highly significant with p value of
0.0001.Patients in the experimental group who received an additional hemibridge with ball
and balloon exercise had superior outcome measures to those in the control group who just
received conventional therapy.
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INTRODUCTION
The term arthritis is derived from Greek words arthon meaning joint and “itis” meaning
inflammation.1Osteoarthritis (OA) is defined as a non-inflammatory disorder characterized by
loss of articular cartilage within the synovial joints, associated with hypertrophy of bone and
thickening of the capsule.2The disease processes affect articular cartilage, subchondral bone,
synovium, capsule and ligaments. Cartilage degenerates with fibrillation, fissures, ulceration
and full thickness loss of joint surface.3 OA of knee is most commonly affected joint in
human body.4
Knee OA is the most common arthritic condition in the developing countries. Its prevalence
was reported to be 4.14% in Brazil and 11.7% in Luba. In Asian countries the prevalence was
reported as 3.1-4.6% in urban and 3.6% in rural north Pakistan, 7.5% in rural and 10.6% in
urban Bangladesh, 5.78% in rural western India and 12.2% in urban and 5.1% in rural north
India.5Osteoarthritis is the most frequent joint disease encountered in clinical practice with
prevalence rate of 22% to 39% in India and is the most common cause of locomotor disability
in elderly.
There are several pathogenic mechanisms involved in development of OA. These include
subchondral bone overload, joint instability, synovitis-capsulitis, hypoxia, body mass index
as it relates to obesity and heredity.7
Subchondral bone overload: It has been postulated that articular overload mainly of
subchondral bone produces micro trauma, remodeling, hardening and displacement of the
osteochondral line. These changes reduce the elasticity and energy dissipation capacity of the
articular cartilage during locomotor. The results of these forces are mechanical lesions that
affect the joint tissue and its extracellular matrix (ECM) which may account for the common
findings of OA in knee joint of human athletes.7
Joint Instability: Joint instability can be due to ligament laxity, tear or strain in alignment or
poor conditioning of the muscles that affect the joints. Poor development of quadriceps
muscles increases incidence of OA knee. Joint instability can also occur as a result of
synovitis that generates excessive amounts of synovial fluid. It is an important cause of OA
and should always be considered in affected patients.7
Synovitis: The synovitis can be due to joint trauma or articular overload or an aftereffect of
intraarticular drug injection or infection.7
Osteoarthritis of knee has a multifactorial etiology which includes increased mechanical
stress, obesity, age, genetic predisposition and greater bone density.8Major risk factors of OA
are age, female sex, obesity, geographic factors, smoking, occupational kneeling or squatting,
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lifting heavy weights, genetic influence race, trauma, immobilization, increased joint mobility
and crystals in knee joint.5,9
Pain is the most common symptom in knee OA. It exacerbates by activity and relieves by
rest. In advanced cases synovitis may develop and lead to pain at rest or night. Short duration
of stiffness less than 30 minutes may be seen in OA patients in the morning or following
periods of inactivity. On physical examination of the involved joints tenderness to palpation
may be present. Joint effusions may be present. Crepitus is common during walking and joint
movement. Restriction of joint range of motion is the common sign of OA of the knee. In
advanced cases deformity may be evident such as genu valgus and genu varus.10
Extensive research has been done on conventional physiotherapy for knee osteoarthritis but,
there is no evidence on knee osteoarthritis as an adjunct to conventional therapy using
hemibridge with ball and balloon exercise. Hence the need arises to evaluate the effects of
hemibridge with ball and balloon exercise on pain and functional abilities in patients with
knee osteoarthritis using Visual Analogue Scale (VAS) and Lequesne index for knee
osteoarthritis.

MATERIALS AND METHOD
The study was approved by institutional review committee and was conducted in conformity
with the principles outlined in declaration of Helsinki
Participants:
Participants were recruited from tertiary care hospitals at Belagavi. Twenty participants were
included in the study from tertiary care hospital. The inclusion criteria was: patients with age
group 50 years and above, primary osteoarthritis and grade 2 and 3 by Kellgren and
Lawrence severity of knee OA. The exclusion criteria was: central nervous system
dysfunction (hemiparesis, myelopathy, cerebellar ataxia). Amputation of lower limb, bed
sores, Bell’s palsy, dyspnea, spinal deformity, angina and other cardiac conditions. After
meeting the inclusion and exclusion criteria patients were randomly allocated to the
experimental group and the control group respectively.
Interventions:
Patients in the control group received Continuous Short Wave Diathermy (CSWD) on the
affected knee joint for 15min11, 12 after which they underwent Transcutaneous Electric Nerve
Stimulation (TENS) for a maximum duration of 20 min followed by the manual intervention
using conventional therapy which included 3 stretching exercises and 3 strengthening
exercises for muscles around the knee joint (hamstrings, quadriceps and calf muscles).
Patients were asked to perform the stretching exercises daily and keep doing each exercise for
a minimum of 15 seconds in stretching form and repeat them 4 times. Strengthening exercises
www.ajmhr.com
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were performed daily and each time every exercise was repeated 10 times in three sets. There
was 1-3 min rest between each set13 and was given for 10 sessions over 10 days. During the
therapy the patients were instructed to lie in the supine position stay relaxed and not to sleep
during procedure. If any discomfort or pain is felt the patient were asked to report to the
therapist giving the treatment.
Participants in the experimental group received the same intervention as that of control group
along with the hemibridge with ball and balloon exercise for 10 sessions over 10 days
Instructions given to the participants performing hemibridge with ball balloon exercise.
1. Lie on back with feet on a wall and knees and hips bent at 900 angle
2. Place a 4-6” ball between knees
3. Place right arm above head and a balloon in left hand
4. Inhale through nose and as exhale through mouth perform a pelvic tilt so that tailbone
is raised slightly off the mat. Keep low back flat on the mat. Do not press feet flat in
the wall; instead dig down with heels
5. Shift left knee down so that it is below the level of right without moving feet. Should
feel left inner thigh engage.
6. With left knee shifted down, take right foot off the fall should feel the back of the left
thigh engage. Maintain this position for the remainder of the exercise.
7. Now inhale through nose and slowly blow out into the balloon
8. Pause 3 seconds with tongue on the roof of mouth to prevent airflow out of the
balloon.
9. Without pinching the neck of the balloon and keeping tongue on the roof of the
mouth, inhale again through nose.
10. Slowly blow out as stabilize the balloon with hand.
11. Do not strain neck or cheeks as blow.
12. After the fourth breath in, pinch the balloon neck and remove it from mouth. Let the
air out of the balloon.
13. Relax and repeat the sequence 4more times.14
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OUTCOME MEASURE:
Age, height, weight were gathered by patient self-report or from hospital charts.
PAIN ASSESSMENT
Pain intensity was assessed with visual analog scale (VAS). The VAS is a 10-cm line,
anchored with 0 at one end, representing no pain, and 10 at the other end, representing the
worst pain imaginable.
Lequesne index for severity of knee OA
It looks at pain, maximum distance walked and activities of daily living. These indices are
more difficult for patients to self-administer and may require an interviewer. Questions are
asked and points allocated according to the patient’s reply and a high score indicates greater
severity. Minimum points for each section is 0, maximum points for each section 8, minimum
index score 0, and maximum index score 24.

RESULTS AND DISCUSSION
Demographic data of the participants are provided in Table 1. The participants in the
experimental group treated with additional exercise called as hemibridge with ball and
www.ajmhr.com
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balloon exercise for knee OA had statistically significant post-intervention reduction in pain
(p<0.05*). But showed minimal clinical difference. Post intervention they also demonstrated
significantly greater change in functional ability in the participants (p<0.0001). Complete
results of paired-t test and unpaired-t test are given in TABLE 2 and TABLE 3 respectively.
No adverse effects were reported.
This study is the first to investigate the effectiveness of hemibridge with ball balloon exercise
as an adjunct to conventional therapy in patients with knee OA. Patients in the experimental
group who received additional exercise intervention known as hemibridge with ball and
balloon exercise, demonstrated clinically significant greater improvement in pain and
functional ability than the control group, however both the groups showed statistically greater
difference. The observed improvements are most likely attributable to the hemibridge with
ball and balloon exercise. The present study reports VAS in both the groups with statistically
highly significant but clinically more percent of change was seen in experimental group than
in control group
The average BMI of the study in group A was 25.52kg/m2 and in group B was 25.24kg/m2.
High body weight and BMI are considered as risk factors of knee osteoarthritis. Studies have
shown that overweight or BMI more than or equal to 25kg/m2 has high incidence and
prevalence of knee OA.11,12,13,14 Majority of participants had high BMI i.e. above 25kg/m2
which supports the statement that overweight or high BMI is associated with OA knee. The
high prevalence of OA knee in population with high BMI could be due to excessive joint
loading during weight bearing activities resulting in damage to the soft tissue structures
around the joint and damage to the articular cartilage.15
In a literature review done by Marks R in 1999, reports that short wave diathermy is used in
relieving pain in OA knee patients. Short wave diathermy is a non-pharmacological treatment
approach dissipates heat which acts on deep tissues and this treatment has been reported to
have measurable effects for patients with knee OA. Increase tissue temperature increases
circulation and helps in reduction of pain, deep heat dissipated by short wave diathermy
increases the pain threshold and helps in pain reduction.16
A study done by Pearl P.W. Law on optimal stimulation frequency of TENS concluded that
high frequency TENS (100Hz) significantly reduces osteoarthritic knee pain across treatment
sessions. The present study have also used the high frequency TENS (100Hz) for 20min as a
conventional treatment and have produced similar analgesic effects on OA knee pain over 10
days.17
The therapeutic regime includes quadriceps strengthening as a part of conventional treatment.
The strength of quadriceps muscle in participants could not be assessed since research
www.ajmhr.com
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supports the association of quadriceps weakness in OA knee. Literature states that
intervention should target strengthening of quadriceps muscle to improve function and thus it
has been included in therapeutic regime.18 Majority of subjects had difficulty while squatting,
climbing stairs and stiffness in knee joint during morning as measured on function and
stiffness domains of Lequense Index for Knee OA. After administering the exercise sessions
which is a low intensity exercise regime of the participants had experienced a gradual
improvement in function and reduce stiffness.
Literature also supports weak lower limb musculature a risk factor of OA and showed high
incidence of disease in population. Lower limb musculature is considered as the natural brace
of the knee joint, quadriceps weakness or weakness of the hamstrings relative to the
quadriceps is associated with muscle dysfunction which is usually assessed by the
quadriceps: hamstrings(Q:H) ratio. Muscle weakness and atrophy of muscles of lower limb
contribute to the disease process. Therapeutic exercise regime should focus on strengthening
and stretching exercises and aerobic exercises and should be done on regular basis to avoid
muscle atrophy.19 The therapy protocol has included stretching and strengthening exercises
but aerobic exercises were not considered for advice and suggestion.
The experimental group includes hemibridge with ball and balloon exercise as an adjunct to
conventional therapy. The hemibridge with ball and balloon exercise is designed to promote
optimal posture by utilizing the diaphragm in the most efficient way and correcting the
lumbar spine position. This exercise promotes optimal Zone of Apposition (ZOA) that helps
to address the impaired trunk stability by decreasing lumbar lordosis and also activates the
hamstrings and hip adductors.
There are studies reporting that impaired muscular control of hip, pelvis and trunk affects the
tibiofemoral and patellofemoral joint kinematics and kinetics. When the hemibridge with ball
and balloon exercise is performed by the patient with hamstrings and gluteus maximus
activation the pelvis moves into posterior pelvic tilt and ribs into depression and internal
rotation. This pelvic rib position helps to optimize ZOA.
Activation of these muscles may have contributed to gain control over the hip, pelvis, trunk
improving tibiofemoral and patellofemoral joint kinematics and kinetics and thus reducing
pain and improve functional ability of the patient.
The pain parameter was measured on VAS; a well validated and reliable scale to assess
chronic pain in different musculoskeletal conditions was highly significant in with group
comparison after intervention.20

CONCLUSION
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This study indicates that the addition of hemibridge with ball and balloon exercise to the
conventional therapy for knee osteoarthritis is beneficial to reduce pain and improve
functional abilities of the patient.
Future scope:
The study can be done with a large sample size to get better and appropriate results.
Limitations:
More valid and reliable Pain measuring scale can be used. As range of motion (ROM) is not
evaluated in the study the further research can be done using ROM as the primary outcome.
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ABSTRACT
Background: Hand function and grip strength decreases with age especially after the age of 65 years.
Studies show anatomical and physiological changes in the aging hand. The age-related degenerative
changes in the musculoskeletal, vascular, and nervous systems leads to decline in hand function in the
elderly population is to a large degree. Deterioration of hand function in elderly adults is a combination of
local structural changes in joints, muscle, tendon, bone, nerve and receptors, blood supply. There is scarcity
of the studies when it comes to evaluate the immediate effect of the stretching and its effect on hand function
and grip strength in geriatric population.
Materials and Methods: 34 Subjects were taken who meet the inclusion criteria were randomly assigned
into two groups. Group A received static stretch, Group B received Muscle energy technique this was given
to the immediate effect.
Results: The results suggested that static stretch values showed significant for hand grip and hand strength
in geriatric population.
Conclusion: The study concludes that there is immediate effect of static stretching on grip strength & hand
function.
Keywords- Eldarly, hand function, grip strength.
Introduction
A biological axiom of “Use it or lose it” applies to
hand function.1 One of the basic problem faced by
elderly is decrease in manual dexterity, which
becomes prominent in daily activities such as
tying shoelace and fastening buttons. The time
required in manipulating small objects increases
25 to 40 % by the age of 70 years of age.2
“The Ageing process is of course a biological
reality which has its own dynamic, largely beyond

human control”. However, it is also subjects to the
construction by which each society makes sense
of old age. In the developed world,
chronologically time plays a vital role. The age of
60 to 65, roughly equivalent to retirement ages in
most developed countries, is said to be the
beginning of old age. In many parts of the
developing world, chronological time has little or
no importance in the meaning of the old age.
Other socially constructed meanings of age are
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more significant such as the roles assigned to
older people; in some cases it is the loss of roles
accompanying in physical decline which is
significant in defining old age. Thus, in contrast to
the chronological milestones which mark life
stages in the developed world, old age in many
developing countries is seen to begin at the point
when active contribution is no longer
possible.3Various findings
indicate that the
reduction in grip strength presents a prevalence of
(25.5%), more among females (19.1%), in the age
group of 80-89 year (18.5%).4
Studies show anatomical and physiological
changes in the aging hand. The age-related
changes are considered in Prehension Patterns
(grip and pinch strength) & Hand Dexterity. The
age-related degenerative changes in the
musculoskeletal, vascular, and nervous systems
leads to decline in hand function in the elderly
population is, to a large degree. Deterioration of
hand function in elderly adults is a combination of
local structural changes in joints, muscle, tendon,
bone, nerve and receptors, blood supply, skin, and
fingernails. 5 Prehension is defined as the act of
seizing or grasping, whereas prehensile describes
the adaptation of an organ for grasping or
wrapping round an object. In humans the hand is
the only prehensile organ.6There is considerabl
difference in the terminology used by clinicians
regarding Prehension of the hand. Prehension
consists of various aspects of hand movement,
including reaching, and postural motility .7
Prehension grips classified into Precision thumb–
finger pinch grips, Passive palm pinch grips &
Power grip8
One of the most common changes in aging
skeletal muscle is a major reduction in muscle
mass12 ranging from 25% to 45%, described as
“sarcopenia” .9 The diminished muscle strength of
the aging hand has been characterized to
decreasing muscle mass.10 There are 11 intrinsic
muscles and 15 extrinsic muscles with functional
roles in the hand. Extrinsic and intrinsic hand
muscles produce the force for gripping objects
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(grip force). After 60 years of age there is a
decline in hand-grip strength, 20–25%.11,12
Method and Materials
The primary data was collected from two old age
homes and tertiary care hospital at Belagavi.
elderly person above 65 years of age and subjects
willing to participate was included in the study.
Subjects with neurological disorders, fractures,
osteoarthritis, rheumatoid arthritis and previous
hand surgeries where excluded from the study.37
subjects mate the inclusion criteria which were
randomly allocated in two group by envelop
method group A was given static stretching and
group B or control group was given muscle
energy technique (MET). An approval for the
study was obtained from the institutional ethical
committee.
All subjects were screened for
inclusion criteria and exclusion criteria. Subjects
were informed about the aims and procedure of
the study. The treatment protocol was given to the
subjects according to the following order. The
stretching protocol is design to stretch the fingers
flexors and consisted of 3 sets 30 second each.
Subjects were standing in front of the therapist
with his shoulder flexed at 90 degrees, elbow
extended at 180 degrees, forearm and hand
supinated position.
In Group A therapist manually positions the
subjects forearm flexors in extended to hyper
extended position. The
stretches were given
slowly until the mild
discomfort is felt by the
subjects. Subjects were
instructed to relax while
stretched position will be
maintained.
Each
stretching of forearm and
finger flexor will be
repeated 3 times with 20 second rest interval
between the sets.
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test were used. Nominal data from patient’s
demographic data i.e. the age with respect to the
duration of symptoms distribution were analyzed
using t-test. Comparison of the pre intervention
and post intervention and after 5 minutes outcome
measures within the group was performed by
using Independent T test, utilized to measure the
difference between two groups (Intergroup
comparison). Probability values < 0.05 were
considered minimal statistically significant and
values < 0.01 and 0.001 were considered highly
significant and very high significant respectively.
Age of the participants in the study was between
65 to 85 years. The mean age of the participants in
group A was 73.65±6.24 years, the mean age of
participants in group B was 75.35±7.14.The ‘p’
value attained showed no significance in age
between the groups (p= 0.4638). The mean BMI
of the participants in Group A was 22.31±2.5,the
mean BMI in group B was 21.78±1.55.The
difference in the mean BMI was statistically not
significant (p= 0.4652). (Table No.1)

Control Group Procedure:
B group Patient is asked
to fist and then flex the
hand same is asked to
repeat following of which
therapist puts resistance
to the movement patient
is asked to put 25% of
contraction for 30 second
followed by relaxation
phase of 30 second, where full movement were
tried to achieve. This was repeated for 3 times and
then grip strength
Results
Statistical analysis for the present study was done
manually as well as using statistical package of
social sciences (SPSS) version 21 so as to verify
the results obtained. For this purpose data was
entered into an excel spread sheet, tabulated and
subjected to statistical analysis. Various statistical
measures such as mean, standard deviation, and
test of significance such as paired and unpaired t –
Table 1
Variable
Age in yrs
Ht (cms)
Wt (kgs)
BMI

Groups
Group A
Group B
Group A
Group B
Group A
Group B
Group A
Group B

Mean±SD
73.65±6.24
75.35±7.14
163.88±12.65
159.85±7.60
59.88±12.38
56.65±5.43
22.31±2.52
21.78±1.55

SE
1.51
1.73
3.07
1.84
3.00
1.32
0.61
0.38

t-value
-0.7415

P-value
0.4638

1.1260

0.2685

0.9868

0.3311

0.7391

0.4652

total number of male participants was 2 and
female participants were 15. (Table No.2)

Gender Distribution
Total number of male participants in group A was
6 and female participants were 11. In group B, the
Table 2
Gender

Group A

%

Group B

%

Total

%

Male

6

35.29

2

11.76

8

23.53

Female

11

64.71

15

88.24

26

76.47

Total

17

100.00

17

100.00

34

100.00
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Table 3
Factors

Group A

%

Group B

%

Total

%

Yes

2

11.76

1

5.88

3

8.82

No

15

88.24

16

94.12

31

91.18

Yes

3

17.65

3

17.65

6

17.65

No

14

82.35

14

82.35

28

82.35

Total

17

100.00

17

100.00

34

100.00

Diabetic Mellitus

Hypertension

Out of 34 participants, 02 had diabetes mellitus in
the group A and 01 participant had diabetes
mellitus in group B. Total of 06 participants had

hypertension. Both groups had 3 participants in
each group.(table-3)

Table: 4 Comparison of group A and group B with Grip strength scores at pretest, posttest and 5 minutes by
independent t test
Time
Pretest
Posttest
5 minutes

Groups
Group A

Mean±SD

SE

t-value

P-value

14.84±8.11

1.97

2.0922

0.0444*

Group B

10.48±2.80

0.68

Group A

16.22±8.66

2.10

2.0829

0.0453*

Group B

11.58±3.10

0.75

Group A

16.49±8.98

2.18

2.0467

0.0500*

Group B

11.82±3.21

0.78

In group A, the mean hand grip strength score pre
intervention was 14.84±8.11 which increased to
16.22±8.66 mean post hand grip intervention and
After 5 minutes which increased to 16.49±8.98.
the difference between mean of pretest, posttest
and after 5 minutes was found to be statistically
significant with p value (p=0.04), (p=0.04),
(p=0.05) respectively.(table -4)

In group A, the mean hand function score preintervention was 56.24±5.26 which increased by
57.76±5.01 in hand function score. By dependent
t-test it was found to be very highly significant
(p=0.001) but no significant difference was found
in group B

Table: 2 Comparison of at pretest and posttest Hand Function scores in group A and group B by dependent t
test
Groups

Time

Mean±SD

Group A

Pretest

56.24±5.26

Posttest

57.76±5.01

Pretest

56.24±7.41

Posttest

56.76±7.15

Group B

Mean Diff.

SD Diff.

% of change

Paired t

P-value

-1.53

1.62

-2.72

-3.8812

0.0013*

-0.53

1.42

-0.94

-1.5378

0.1436
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Enrollment

Assessed for eligibility (n=41)

Excluded- 07

Randomized (n=34)

Allocation
Allocated to intervention
(n=17)
Received allocated
intervention (n=17)

Allocated to intervention
(n=17) Received
intervention (n=17)

Lost to follow-up
(n=0), Dropouts
(n=0)

Lost to follow-up
(n=0), Dropouts
(m=0)

Analysed (n=17)

Analysed
(n=17) on
2 discontinued
12th day

Analysis

Discussion
The present randomized controlled trial was
aimed to compare the immediate effect of static
stretch and muscle energy technique in geriatric
population for increasing hand grip and hand
function. The age-related degenerative changes in
the musculoskeletal, vascular, and nervous
systems leads to decline in hand function in the
elderly population is, to a large degree.
Deterioration of hand function in elderly adults is
a combination of local structural changes (joints,
muscle, tendon, bone, nerve and receptors, blood
supply, skin, and fingernails) as well as in neural
control.7Prehension is defined as the act of seizing
or grasping, whereas prehensile describes the
adaptation of an organ for grasping or wrapping

round an object. In humans the hand is the only
prehensile organ.8
In present study as we see that there was less
individuals which are affected by diabetes
mellitus so the relationship between hand grip and
DM was not significant. But there was another
study hand function and hand grip is affected by
DM. 17The study done in young males and
females show that BMI and gender difference
plays important role in hand grip strength. The
study also suggests that male had higher hand grip
strength as compare to female participants. The
present study also supports the correlation
between gender difference and grip strength but it
does not support the co-relation between BMI and
grip strength. The possible reason for this finding
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could be the higher age of participants in present
study.13
The present study comparison of experimental and
control group with grip strength at post test and
after 5 minutes showed statically significance. The
primary goal of study was to improve the
immediate effect of static stretching and met on
grip strength and hand function geriatric
population. The potential benefits and outcomes
of stretching and said to be increase in flexibility
and Rom, general fitness, injury prevention and
reduce post exercise muscle soreness and enhance
performance.13 A study done by Gustavo Pereirel
da indicates that the effect of stretching on
maximum grip strength which indicates that
stretching to 30 seconds has no impact on strength
while a longer stretches (60 seconds) can decrease
it. Following stretching is for immediate result
and even stretches are of less duration to impair
strength, the impairment is resolved within a few
minutes.
By static upper body-stretching maintained for
short time periods (30 seconds) there is shortly
affected when stretching is maintained for long
time periods (60 seconds),upper body stretching
can be performed by athlete’s by competing in
field event, if enough time is given before
performance effort based on current study, a 5 min
period is sufficient to maximum grip strength after
stretching.14The study done by bandy WD
indicates that 30-second duration is an effective
amount of time to sustain a muscle stretch to
increase ROM. There was not increased in
flexibility when the duration was increase from 30
to 60 sec or was increased from one to three times
per day.15 The study done by Christer sollerman
he designed The Sollerman test to give a good
measure of overall function of the hand (not the
elbow and shoulder). The purpose was to produce
a true picture of grip function in activities of daily
living and to reflect the most common main grips
used in daily life.16The study done by Erole rubini
suggest that this study has been used for different
muscle group and no of sets & the duration of
stretching were greater than the ranges was
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normally there and use in sporting activities. Four
sets of stretching was performed for each muscle
group with 10-30 second duration in stretches
position. In this every muscle is given stretching
in their comfortable position. In this results shows
that strength performance preceded by stretching
exercises. Stretching should be 60 seconds for
geriatric population.17
Static stretching
In present study, there was increased in hand
function after post intervention by giving static
stretch. There was statically change noted. Hand
function decrease with age in both men & women,
for effectiveness in the maintenance &
improvement of joint range of motion owing to
possible change in the viscoelastic properties of
muscle stretching is given after 65 yrs of age.
Deterioration of hand function in elderly
population is due to combination of local and
structural changes.14 stretching routines appear to
have a negative effect on the activities particularly
when they are strength dependent. Traditionally
stretching recommended before most physical
activities, hence it was important to evaluate to
what extend stretching routine may influence the
performance,
previous
findings
suggests
stretching decreases the performance whereas
present study shows statistically significance in
increase in grip strength.17 This could be the
psychological effect on elderly subjects to
perform more better than before along with the
stretching of previously altered muscle fibers due
to age related changes. The second possible
reason for improvement in the score may be the
pretest readings between A & B groups since both
the groups were also statistically significant.
Muscle energy technique (MET)
In present study MET showed statistically high
significance when compared within the group on
grip strength. As earlier MET has been found to
be useful to lengthen muscle, to increase strength
of muscle & to mobilize a restricted articulation.18
between group findings are statistically not
significant.
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Conclusion
The study concludes that the static stretching
improves the hand grip strength and the hand
function in geriatric population as traditionally
stretching is recommended before most activities
of daily living. The immediate effect of static
stretching on grip strength and hand function can
be beneficial to geriatric population which may
enhance the ability to work independently.
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Abstract
Purpose: Musculoskeletal symptoms in school going children are growing numerously in present context
and are multifactorial in origin and heavy backpacks being one of them. Along with pain, posture is
another important aspect which needs to be addressed as children are developing incorrect posture as
a result of heavy backpacks.
Methods: This was a cross- sectional study done on 500 school going girls aged 10-14 years from the
private and government schools of Belgaum city which included assessment of posture and
musculoskeletal pain. The site of pain was assessed by using Body Diagram Chart, intensity of pain was
assessed by Visual Analogue Scale (VAS) and posture was assessed by New York Posture Rating Scale
(NYPR).
Results: The most painful site was found to be shoulder followed by leg, hip, neck, and thorax. 46% of
school going girls had shoulder pain out of which 33% had both shoulder pain 7.8% had right side
pain and 5.2% had left side pain (p< .001). This study also showed that 34.7% of 14 years age girls
had forward head posture.Forward head was seen increasing with increase in age (p < .001)
Conclusion: Pain and postural abnormalities are associated with the use of backpacks in children.
Commonest site of pain is shoulder and frequent postural abnormality noted was a forward head
posture.
Keywords: Posture, Musculoskeletal pain, Backpacks

I. Introduction
Worldwide more than 90% of school children carry backpacks for transporting their belongings to and
from school.1, 2 Repeated carrying of heavy loads such as backpacks can be one of the causes for
musculoskeletal symptoms in school going children, where there is additional stress on rapidly growing
adolescent spinal structures.3, 4The American Occupational Therapy Association, the American Academy of
Orthopaedic Surgeons and The International Chiropractic Paediatric Association suggest that backpack load
should not be more than 10%. The American Physical Therapy Association suggest 15%. 5 Forward lean of trunk
could be a result of carrying backpacks along with pain and disability in school going children. The various
problems which might arise because of the use of heavy backpacks could be deformation in the natural curve in
the back, muscle strain, irritation to the rib cage, chronic back and neck pain, shoulder strain, general
exhaustion, ankle injuries, pain in the wrist, elbow and knee. 6
Efficient erect adult human posture is believed to reflect the least amount of physical activity required
to maintain body position in space 7,8,9,10,11, and which minimises anti-gravity stresses on body tissues. This is
considered to occur in the unloaded state when the body is closely aligned with a vertical reference (reflecting
gravity). Application of external forces to the body (such as in a backpack) is commonly associated with
postural deviation from close alignment with the gravitational axis. Unloaded posture that habitually deviates
from gravitational alignment has been associated with spinal pain.12 While posterior loads will necessarily
change body posture because of changes to centre of gravity, efficient adult posterior load carriage (that which
minimises spinal tissue stress) has been related to minimum load, the position of the backpack close to the
body's centre of gravity, and the capability of the backpack to accommodate the load close to the spine.13,14
While there is no evidence to suggest that these parameters should not also be applied to adolescents, the effect
on their postural responses to load of musculoskeletal development, muscle strength, relative weight to load,
gender and age have not been explored in the adolescent population. Thus there may be differences in adult and
adolescent responses to posterior loads which may make adult 'rules of thumb' inappropriate for adolescents.One
of the common postural deviations found is kyphosis which causes bowing of the back leading to hunch back or
slouching posture. This is often seen in early adolescents, especially in girls who are growing rapidly and
developing secondary sexual characteristics.15 Literature reports various studies on the effects of backpacks in
DOI: 10.9790/1959-0601050912
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school going children; however there are less number of reported studies on prevalence of musculoskeletal pain
and deviation in postures exclusively in girls more in the Indian scenario, hence the present study was
undertaken in an attempt to fill this lacuna.

II. Materials And Methods
An approval for the study was obtained from the Institutional Ethical Committee. 500 school going
girls between the age group of 10-14 years. Children were taken from private and government schools after
obtaining informed assent from parents before conducting the study. Subjects with history of recent
musculoskeletal injuries or congenital deformities were excluded. Demographic information were taken which
included subject’s age, height and weight followed by the determination of site of pain by using Body Diagram
Chart.16 The site mainly observed were neck, shoulder, arm, elbow, hand, hip, thigh, knee, leg, upper back,
thorax and lower back. The subject had to put a tick mark on the chart denoting the area of pain in their body.
The assessment of posture was done by New York Posture Rating Scale in which subjects were asked
to stand in position of comfort and look forward on the wall at their eye level in order to establish a level head
position.17 Then the plumb line was kept slightly anterior to right malleolus for assessing posture in sagittal
plane and at midpoint between the feet for assessing in the frontal plane. Scoring is done as 5, 3, 1 for no
deviation, some deviation and marked deviation respectively for each 13 criteria in the rating scale of which
components are head, shoulder, spine, hip, feet, arches in the frontal plane and head, chest, shoulder, upper
back, trunk, abdomen and low back in the sagittal plane.Pain was assessed by a 10 cm Visual Analogue Scale.
VAS is continuous scale comprising a horizontal or vertical line, usually 10 centimetres (100 mm) in length,
anchored by 2 descriptors, one for each symptom in which no pain is score of 0 and pain as bad as it could be or
worst imaginable pain is score of 100. The respondent is asked to place line perpendicular to the VAS line at the
point that represents their pain intensity. The score interpretation is: no pain (0-4mm), mild pain (5-44mm),
moderate pain (45-74mm), and severe pain (75-100mm).18
Table 1: Prevalence of shoulder pain among 10 to 14 years age group
Age (Years)
10
11
12
13
14
Total

No pain
54(52.4%)
58(61.1)
70(67.3)
35(43.8)
53(44.9)
270(54)

Right side
3(2.9)
3(3.2)
1(1)
7(8.8)
25(31.2)
39(7.8)

Left side
5(4.9)
2(2.1)
3(2.9)
5(6.2)
11(9.3)
26(5.2)

Bilateral
41(39.8)
32(33.7)
30(28.8)
33(41.2)
29(24.6)
165(33)

Total
103
95
104
80
118
500

Table 2: Prevalence of shoulder pain according to BMI
BMI
<18.5
>18.5

No pain
207(54.2)
63(53.4)

Right side
29(7.6)
10(8.5)

Left side
14(3.7)
12(10.2)

Bilateral
132(34.6)
33(28)

Total
382
118

For analysis two categories of BMI were merged i.e. (18.5 - 24.9) and (25- 29.9) in which 34.6% of children
having BMI less than 18.5 had bilateral shoulder pain.
Table 3: Prevalence of neck pain among 10-14 years age group
Age
10
11
12
13
14
Total

No pain
93(90.3)
72(75.8)
96(92.3)
73(91.2)
110(93.2)
444(88.8)

Pain
10(9.2)
23(24.2)
8(7.7)
7(8.8)
8(6.8)
56(11.2)

Total
103
95
104
80
118
500

Table 4: Prevalence of forward head posture among 10 to 14 years age group
Age
10
11
12
13
14

1(marked deviation)
3(2.9)
1(1.1)
11(10.6)
7(9)
13(11)

DOI: 10.9790/1959-0601050912

3( some deviation)
14(13.6)
25(26.3)
32(30.8)
31(39.7)
41(34.7)

5( normal )
86(83.5)
69(72.6)
61(58.7)
42(51.30
64(54.2)
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Table 5: VAS
SITE
Shoulder
Arm
Elbow
Hip
Thigh
Knee
Leg
Upper back
Thorax
Lumbar
Neck

MEAN
2.03
.206
.24
.28
.06
.81
.58
.21
.65
.59
.54

SD
2.66
1.07
1.12
1.37
.58
1.99
1.72
.99
1.87
1.78
1.69

Q1
0
0
0
0
0
0
0
0
0
0
0

MED
0
0
0
0
0
0
0
0
0
0
0

Q3
0
0
0
0
0
0
0
0
0
0
0

RANGE
0-10
0-9.1
0-8.2
0-8.9
0-7.4
0-9.4
0-10
0-9.1
0-8.9
0-9.5
0-8.7

Mean and Standard Deviation of VAS score

III. Result
Single time measurement and data collected was analysed using Fisher Exact Test. The most painful
site was found to be shoulder followed by leg, hip, neck, and thorax. 46% of school going girls had shoulder
pain out of which 33% had both shoulder pain 7.8% had right side pain and 5.2% had left side pain (p< .001).
(Table 1) Among these, girls of 10 years age group had the highest incidence of the bilateral shoulder pain with
39.8% whereas girls of 14 years age group had more right side shoulder pain followed by left side. 19.4% of
girls of 14 years age group had knee pain in which 5.1% had right side and overall 11.8 % had both sides pain.
Similarly, 14.8 % had pain in thoracic region which was highest in the 14 years age group had the most
significant finding with 20.3% having pain (p< .092). 13.2% had lumbar region pain in which15.3% were of 14
years age group. 12.8% had leg pain in which 12.6% of 10 years age group had bilateral pain. And 11.2 % had
neck pain where 24.2% was from 11 years group (p< .001). 4.8% had hip pain out of which 3% had right side
pain 1% had left side pain and 0.8% had bilateral pain. (Table 3)This study also showed that 34.7% of 14 years
age girls had forward head posture. (Table 4) Forward head was seen increasing with increase in age (p < .001).
33.3% of 13 years age group had upper back kyphosis.18.6% of 14 years age girls had forward shoulder which
was also increasing by increase in age (p< .025). 24.3% of 10 years age girls had increased lumbar lordosis
which was decreasing with age (p< .001).

IV. Discussion
The present observational study was aimed to assess pain and musculoskeletal pain in school going
girls who carry backpacks to their school. The present study showed significant difference in shoulder pain, leg
pain, hip pain, neck pain and thoracic region pain. The subjects included in this study were school children
between the age group of 10- 14 years. A cross sectional study conducted on primary school children between
the age group of 6 to 12 revealed that 66% male and 65.7 % female had musculoskeletal pain mainly back and
neck.19 Similarly, a cross sectional study carried out to investigate correlation between backpack carrying,
spinal curvatures, and athletic activities on school children’s dorsal(DP) and low back pain(LBP). This showed
that in the age group of 9-15 years who carried backpacks to their schools experienced back pain in which DP
increased with increase in backpack weight and girls experienced much more DBP. It also concluded that at the
age of 11 years, girls and boys shoed highest prevalence of dorsal pain, while at the age of 14 years, girls
reported significantly more pain than boys20. The peak in pain prevalence was immediately before puberty as
well as after its onset. Thus, in present study target population was same with similar age group i.e. 10-14 as
several studies have shown the occurrence of musculoskeletal pain in the above mentioned age group.
Similarly, in the present study target population was girls in the age group of 10-14 where we can find girls who
belong to before puberty group along with girls belonging to puberty group as the prevalence of musculoskeletal
pain is more in the girls according to the various reviews.
In a study conducted among the school children in the age group of 11.5 to 14.5 years with 15% of
standard backpack weight concluded that 60% of the children had musculoskeletal pain, shoulder pain being the
most prevalent one 21. In the present study bilateral shoulder pain was most prevalent among girls of 10- 14
years age group because almost all the students carried their backpacks on both shoulder which could be reason
for both sides pain.In an observational study where 1800 girls after puberty in the ages of 12 to 17 years were
included to measure the thoracic and the kyphosis angle by the use of spinal goniometer concluded that
prevalence of kyphosis angle at puberty was 32.44%. 15 In this study among 500 girls in the age group of 10-14,
178 of them had a forward head posture and most of them had a rounded back which can be because of the
rapid growth and developing secondary sexual characteristics where round back may reflect some degrees of
consciousness.15 Pain in these areas like shoulder, upper back, lower back and neck is associated with carrying
heavy loads 22, 23. Carrying a heavy school bag for long periods of time could result in repetitive stress injuries to
the growing body. This follows the shifting of the child’s centre of gravity in the direction of the load when
DOI: 10.9790/1959-0601050912
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carrying a backpack22, 3. To compensate, the child will typically leans in a direction opposite to the force. For
example, to compensate for a heavy backpack worn low over the sacrum, the individual typically moves the
head and trunk forward. In a cross sectional study among English school children in UK association between
ergonomics and other factors were identified in which neck pain was associated with school furniture features,
upper back pain was associated with school bag weight along with school furniture features and low back pain
was also associated with school furniture features.24 In present study neck pain was significant which could be
because of heavy backpack and forward head posture which the children attain to maintain balance and posture.
Similarly, upper back, thoracic region and low back pain was significant which could be because of heavy
backpack.In present study, posture was measured by NYPR scale in which the maximum number of subjects
had forward head posture followed by increased thoracic kyphosis, increased lumbar lordosis and forward
shoulder posture or rounded back.
Implications:
With this study we are able to conclude that pain and postural abnormalities are associated with the use
of backpacks in children. In this study commonest site of pain is shoulder and frequent postural abnormality
noted was a forward head posture. So the problems faced by the school going children can be minimized by
reducing the weight of the backpacks along with proper ergonomic alignment of the body.
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Abstract
Aim: To study the effectiveness of Instrument assisted soft tissue mobilization using M2T blade in Osteoarthritis of
Patello-Femoral joint to reduce pain and improve Activities of daily living.
Objectives: To compare the effectiveness of M2T blade and conventional physiotherapy with Conventional
physiotherapy alone on pain and activities of daily living in subjects with patellofemoral joint osteoarthritis.
Method: A Randomized controlled trial, 34 Patellofemoral osteoarthritis subjects were, divided in 2 groups. All the
subjects were evaluated for Pain, Physical functioning of joints and the range of motion and outcome measures such
as VAS, WOMAC and ROM which were noted on Day 1 of intervention and Day 7, both Pre and Post treatment.
Results: Analysis was done using T-test, Subjects of Group A received M2T blade and Conventional physiotherapy
showed significant improvement as compared to the subjects of group B which received Conventional physiotherapy
only.
Conclusion: Present study concluded that M2T blade along Conventional Physiotherapy was effective in improving
VAS, WOMAC and ROM as compared to conventional Physiotherapy group with patellofemoral osteoarthritis
subject.
Keywords: Patellofemoral osteoarthritis; knee pain; M2T; IASTM; WOMAC; VAS; Knee ROM; Obesity.
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Risk factors include ageing, female gender, being
overweight, prior knee injury, repetitive joint
stress, Proprioceptive impairments, Positive
family history and muscular weakness9,10,11.

Introduction
The Knee Joint is the largest synovial joint in the
body. It is a Hinge type of joint. It consists of

The standard grading followed for Osteoarthritis
is proposed by Kellgren and Lawrence which is a
5 point classification system for grading
radiographic changes in both clinically and for
purpose of research12. Western Ontario and
McMaster Universities Osteoarthritis Index
(WOMAC) is the functional scale used for
osteoarthritis of the knee and hip including pain,
stiffness and physical functioning of the joints.
Physiotherapy intervention in the form of
electrotherapy as such: TENS and IFT. Exercise
therapy such as Stretching of Hamstrings and
T.A, Strengthening and stability exercises,
Mysiofacial release around the joint, quadriceps
and T.A, Other adjuncts like orthoses, splints,
tapping, blade and braces can also be prescribed
for immobilizing the joints and help reduce pain
and swelling, functional splints can be given to
increase functional activities, Rest can also be
advised which will reduce pain and swelling,
Range of motion and Flexibility exercises are
advised for maintaining and increasing Range of
motion and reducing pain, strengthening exercises
are also given in order to increase muscle
strength13.

1) Articulation between the femur and tibia which
is weight bearing.
2) Articulation between the Patella and the Femur
which allows the pull of Quadriceps Femoris
muscle to be directed anteriorly over the Knee to
the Tibia without the tendon wear1.
Osteoarthritis (OA) is a degenerative joint disease
which is progressive destruction of the articular
cartilage and the formation of bone at the margins
of the joints2. It is the most common form of
degenerative joint disease, affecting 15% to 40%
of people aged 40 and above3. Osteoarthritis is the
most common form of arthritis and extremely
prevalent among individuals over the age of 404.
The prevalence of Osteoarthritis in the rural and
urban areas ranges from 33% to 46% of older
adult population, where females are more affected
than males5. One estimate of the lifetime risk of
developing symptomatic knee OA was 40% in
men and 47% in women, with higher risks among
those who are obese. Age- and sex-standardized
incident rates for symptomatic hand, hip, and
knee OA have been estimated to be 100, 88, and
240 cases per 100,000 person-years, respectively,
with incidence rates rising sharply after age 50,
and leveling off after age 706.

In present study instrument assisted soft tissue
mobilization M2Tblade with conventional
physiotherapy as an adjunct was used. M2T blade
is a latest invention which helps us to release
myofascial pain using theM2T blade. M2Tblade
was first invented in Canada by Mr. Adam Bogar
and was used to reduce pain and increases the
range of motion of the particular joint.

The Pattelofemoral joint is the most common joint
involved in Osterarthritis. The patients with
patellofemoral joint involvement are always
reported to have more pain than those without
patellofemoral joint involvement7.

A method of designing highly loaded blades to
give a specified distribution of swirl is presented.
The blade consists of 8 treatment plane. There are
many studies that have been done on knee joint
and reduction in the pain at knee joint due to
osteoarthritis but however, there are no studies
which suggest effectiveness of M2T blade in
osteoarthritis of the patellofemoral joint.

The primary complaints of patients suffering from
osteoarthritis are pain, stiffness, instability and
loss of function. In addition to this, impaired
muscle function is frequently observed in patients
with osteoarthritis of the knee. It was found that
80% of patients with knee osteoarthritis reported
problems related to muscle function, strength,
endurance and coordination8.
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Hence the present study is done to validate the
short term effects of M2T blade Instrument
Assisted Soft Tissue Mobilization on pain and
daily living activities in subjects with
patellofemoral joint osteoarthritis.

GROUP A: M2T Blade with Conventional
Physiotherapy.
GROUP B: Conventional Physiotherapy.

Materials and Methods

The study was carried out for 7 days with 3
sessions per subject and outcome measures were
measured on the 1st day and on the 7th day.

Data was collected from subjects of Belagavi city,
34 subjects of patellafemoral osteoarthritis were
treated and analyzed.

Group A (M2T blade with Conventional
Physiotherapy)

Inclusion Criteria:

Group A was be given M2T Blade along with
conventional Physiotherapy.






Subjects
with
Osteoarthritis
of
Patellofemoral joint.
Both males and females.
Age between ≥ 40 years old.
Subjects willing to participate in the study.

M2T Blade
1. Site of treatment: Inferior to the Patella on
the Patellar tendon
Patient Position: Supine lying with the
affected Hip-knee in 15° Flexion

Exclusion Criteria:






2. Site of treatment: Hamstrings and
Gastrocnemius
Patient Position: Prone lying with hip and
knee in extension

Subjects with history of lower extremity
injury in past 3 months
Any fracture or surgery done for pelvis,
hip or knee.
Any neurological symptoms.
Any recent knee reconstructive surgery.
Burns of lower extremities

3. Site of treatment: Psoas Major and
Quadriceps
Patient Position: Supine lying with hip and
knee in extension

Intervention:

This treatment is given for 30 seconds.
Cryotherapy is given after the treatment session to
avoid bruising and reduce pain

All the subjects were divided into 2 groups via
Chit Method:
.

Photo 1: M2T Blade
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Photo 2: M2T blade given on Patellofemoral tendon.
• Wall sits for 10 seconds, 5 sets.
• Hamstring Stretch: - Patient is in Supine
position, the affected leg is raised straight and
pulled towards him using a towel, This is
maintained for 10 seconds and repeated for 10
sets.

Conventional Physiotherapy
• Isometrics exercises of Quadriceps: - By placing
a towel roll below the knee and press and hold for
20 seconds, 5 sets.
• Isometrics exercises Hamstrings: - By placing a
towel roll below the knee and press and hold for
20 seconds, 5 sets.

Photo 3: Wall slides.
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To compare the short term effects of
Conventional Physiotherapy exercises and M2T
blade Instrumented Assisted Soft Tissue
Mobilization on pain and activities of daily living
(WOMAC) in subjects with patellofemoral
osteoarthritis

Outcome Measures:




WOMAC Score
Visual Analogue scale
Range of motion of knee.

Outcome measured were noted pre and post
intervention each session.

Results

Objectives:

Group distribution:



Total number of subjects in Group A were 17
(50.00%) and Group B were 17 (50.00%)
(Table 1)


To study the short term effectiveness of
Instrument
assisted
soft
tissue
mobilization using M2T blade on pain and
activities of daily living (WOMAC) in
subjects with patellofemoral osteoarthritis.

Table 1: Subjects distribution in group A and group B.
Study Group

Frequency

Percentage

17
17

50.00%
50.00%

Group A
Group B
Age distribution:
Subjects in the study of Group A had mean age of
62.65 ± 8.14 and Group B had mean age of 59.06
± 5.74. ‘P’ Value was 0.147. (Table 2)

Table 2: Age Distribution Comparison in Group A and group B.
Parameter
Age

Study Group
Group A(N=17)
Group B(N=17)
62.65 ± 8.14
59.06 ± 5.74

P value
0.147

The total number of Male subjects were 6
(35.29%) and Female were 11 (64.70%) in Group
B. The ‘P’ Value was 0.086. (Table 3)

Gender distribution:
Total number of Male subjects were 11 (64.70%)
and Female were 6 (35.29%) in Group A.

Table 3: Gender distribution comparison in group A and group B. (N=34)
Gender
Male
Female

Study Group
Group A
11 (64.70%)
6 (35.29%)

59

Group B
6 (35.29%)
11 (64.70%)

P-value
0.086
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BMI distribution:
BMI of Group A was 26.56 ± 1.74; similarly that
of Group B was 28.87 ± 2.47. ‘P’ Value was
0.003. (Table 4)
Table 4: Comparison of mean BMI across study groups (N=34)
Study Group
Parameter
BMI

Group A(N=17)

Group B(N=17)

26.56 ± 1.74

28.87 ± 2.47

P value
0.003

Outcome measures
Group A Post WOMAC score on Day 7 was 2.47
± 1.66, similarly that of Group B was 1.47 ± 0.51.
‘P’ Value was 0.024.

Comparison of pre-post VAS by using TTesting:
Group A Pre VAS score on Day 1 was 1.41 ±
0.62, similarly that of Group B was 0.76 ± 0.66.
The ‘P’ Value was 0.006.

Comparison of Pre-Post ROM across study
groups:
Group A Pre ROM score on Day 1 was -6.53 ±
4.03, similarly that of Group B was -2.82 ± 1.63.
‘P’ Value was 0.001.

Group A Post VAS score on Day 7 was 1.59 ±
0.79, similarly that of Group B was 0.82 ± 0.39.
The ‘P’ Value was 0.001, which was highly
significant.

Group A Post ROM score on Day 7 was -4.53 ±
1.70, similarly that of Group B was -1.71 ± 1.65.
‘P’ Value was <0.001. (Table 5)

Comparison of Pre-Post WOMAC across study
groups:
Group A Pre WOMAC score on Day 1 was 2.49 ±
1.68, similarly that of Group B was 1.47 ± 0.87.
‘P’ Value was 0.003.

Table 5: Comparison of mean of Change (Pre-post) parameters across study groups (N=34)
VAS
Pre

post

WOMAC
Pre
post

Group A

1.41 ± 0.62 1.59 ± 0.79 2.94 ± 1.68 2.47 ± 1.66

Group B

0.76 ± 0.66 0.82 ± 0.39 1.47 ± 0.87 1.47 ± 0.51

P values

0.006

0.003

0.001

60

0.001

ROM
Pre

post

-6.53 ±
4.03
-2.82 ±
1.63

-4.53 ±
1.70
-1.71 ±
1.65

0.024

0.001
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seconds shows lengthening of tight fascia16.
Likewise in this study the adhesions were broken
and fascia was released by stretching the tight
fascia using M2T blade.

Discussion
Present experimental study was conducted to
compare the short term effects of Instrument
assisted soft tissue mobilization on pain and daily
living activities in subjects with pattelofemoral
joint osteoarthritis.

The length of the fascia is restored after
myofascial release and there is relieve of pressure
over the pain sensitive areas like the blood vessels
and nerves, these results in increased mobility and
alignment of the joint16. Likewise there was
reduced tightness around the knee joint, which
resulted in reduced pain n increased the range of
motion of the knee joint. Blood circulation is
further promoted by myofascial release which
causes controlled microtrauma and the numbers
of fibroblasts are increased17. In the present study
there is increased blood flow to the areas treated
using M2T blade as it causes Petechiae which is
controlled microtrauma.

There were two treatment groups, Group A
received M2T Blade with Conventional
physiotherapy in from of static quadriceps, static
hamstrings, hamstrings stretching and wall sit
ups; whereas Group B received conventional
physiotherapy alone.
The outcomes measured were VAS, WOMAC
and ROM.
Present study total number of subjects were 34, 17
subjects in each group, allocation was done by
chit method, Group A had 11 males and 6
Females where Group B had 6 Males and 11
males.

Present study done proved that M2T blade along
with Conventional physiotherapy showed
statistical significant improvement as compared to
conventional physiotherapy only.

A study done by Huaqing Zheng and Changhong
Chen, it concluded that Obesity was a risk factor
for knee OA14. Similar trend was seen in our
study as majority of subjects were overweight.

Limitations of the study
In the present study the limitations were:
1.
2.
3.
4.
5.

Osteoarthritis is extremely prevalent among
individuals over the age of 404, similarly in our
study mean age of group A was 62 and Group B
was 59.
In the present study the outcome measures were
VAS, ROM and WOMAC which was analyzed
on alternative days for 7 days. Pre and Post
analysis was done on 1st day and 7th day.

Limited duration of the study less.
Follow ups
Small sample size
Duration of the study was short.
Activity level of subjects was not taken
into consideration.

Scope for further study
 Studies with longer duration are
recommended with longer follow-up
period to assess long term benefits.
 Conduct the study with larger sample size.
 Further studies can be done with different
grades of osteoarthritis.
 Multicentre trail can be employed.
 Long follow- up studies can be planned.
 Other outcome measures like walking
impairment questionnaires in OA subjects
along with functional capacity of the
subjects can be taken into consideration
for further studies.

Study done to analyze IASTM fascial abrasion
technique to foam rolling on hip and knee ROM.
They assessed the ROM immediately post
intervention and 24 hours of follow up was done.
The results notified immediate improvement in
ROM compared to the controlled group and joint
ROM after 24 hours was maintained15. Similar
effects were seen in ROM in the present study.
The stretch applied on the tight fascia in
Myofascial release is maintained for 90-120
61
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6. Neogi T, Zhang Y. Epidemiology of OA.
Rheumatic diseases clinics of North America.
2013 Feb; 39(1):1.
7. Hinman RS, Crossley KM. Patellofemoral
joint osteoarthritis: an important subgroup of
knee osteoarthritis. Rheumatology. 2007 Jul 1;
46(7):1057-62.
8. American Burn Association: Burn Incidence
and Treatment in the US; 2011 Fact Sheet.
American Burn Association, Chicago, IL
60611.Retrieved July 17, 2011.
9. Sheridan, RL, and Tompkins, RG: Etiology
and prevention of multisystem organ failure.
In Herndon, DN (ed): Total Burn Care, ed 3.
Saunders/Elsevier, Philadelphia, 2007, p434.
10. Gallagher, JJ, et al: Treatment of infection in
burns. In Herndon, DN (ed): Total Burn Care,
ed 3.Saunders/Elsevier, Philadelphia, 2007, p
136.
11. Kellgren, JH, Lawrence, JS:Atlas of Standard
Radiographs: The Epidemology of Chronic
Rheumatism, vol 2. Blackwell Scientific,
Oxford, 1963.
12. M Fransen, J Crosbie and J Edmonds,
Physical therapy is effective for patients with
osteoarthritis of the knee: a randomized
controlled clinical trial. J Rheumatol
2001;28;156-164
13. Susan B, O’Sullivan, Thomas J. Schmitz,
George D. Fulk. Physical rehabilitation.
Philadelphia: F. A. Davis Company, 2014.
Sixth edition. Chapter 23, Page Number 1058.
14. Zheng H, Chen C. Body mass index and risk
of knee osteoarthritis: systematic review and
meta-analysis of prospective studies. BMJ
open. 2015 Dec 1; 5(12):e007568.
15. Markovic G. Acute effects of instrument
assisted soft tissue mobilization vs. foam
rolling on knee and hip range of motion in
soccer players. J Bodyw Mov Ther.2015; 19
(4):690-696.
16. The basic science of myofascial release:
morphologic changes in connective tissue
M.F. Barnes. Journal of bodywork and
movement therapies. July 1997

Conclusion
Present study concluded that M2T blade IASTM
with
conventional
Physiotherapy
and
Conventional physiotherapy alone showed
improvement in VAS, WOMAC and Knee ROM.
Instrument Assisted Soft Tissue Mobilization with
Conventional Physiotherapy showed statistical
significant improvement in VAS, WOMAC and
Knee ROM score.
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ABSTRACT
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Statement of the problem: A Study to assess the effectiveness of Structured Teaching Programme on “Knowledge on Assertive
Communication and its bene ts in Nurse Patient Relationship” among B.Sc. Nursing students in selected nursing colleges at
Belgaum”. Background: Assertive communication consists of sharing wants and needs honestly in a safe manner and focuses
on the issue, not the person, nurse patient relationship sets the tone of the care experience and has powerful impact on patient
satisfaction. Lack of assertive communication in nurses while caring for a patient causes anxiety, frustration, discontentment,
discouragement in the patient and thus affects the health of the patient. Objectives of the study: 1. To assess the pre test levels
of knowledge on assertive communication and its bene ts in nurse patient relationship of B.Sc. nursing students. 2. To assess the
post test levels of knowledge on assertive communication and its bene ts in nurse patient relationship of the study participants. 3.
To evaluate the effectiveness of STP on assertive communication and its bene ts in Nurse Patient Relationship by comparing the
differences between the pre test and post test knowledge scores. 4. To associate the pre test knowledge score with selected socio
demographic variables of the study participants. Methods: An evaluative approach with one group pre-test post-test design was
used for the study. Simple random sampling technique is used to select the samples by using lottery method was used to draw 40
adolescent students as samples. The collected data was analyzed by using descriptive and inferential statistics. Conclusion: The
ndings of the study proved that effectiveness of structured teaching programme is an effective measure to improve the
knowledge on assertive communication and its bene ts in Nurse Patient Relationshipamong Nursing Students.

KEYWORDS

Effectiveness; structured teaching programme; assertive communication; Nurse Patient
Relationship.

INTRODUCTION:
The nurse patient relationship sets the tone of the care experience
and has powerful impact on patient satisfaction. Nurses spend the
most time with patients1. Quality of communication in nursing has
the highest impact on the life of the patients as it's an activity of
conveying meaningful information2. Communication is a lifelong
learning process for the nurse.3Assertive communication is as a
type of communication which helps the communicator to feel
good about one and increases his or her self esteem4.Patients and
families count on nurses to keep them informed, to connect them
to their physicians and other caregivers, to listen to them, to ease
their anxiety, and protect and watch over them during their
5
healthcare experience .Lack of assertive communication in nurses
while caring for a patient causes anxiety, frustration,
discontentment, discouragement in the patient and thus affects
the health of the patient.Prioritizing all these issues it's the need of
the hour to focus more on the aspect of educating the budding
nurses about assertive communication and its bene ts in nurse
patient relationship thus the quality of nursing care can be
increased6.
STATEMENT OF THE PROBLEM
A study to assess the effectiveness of structured teaching
Programme on “Knowledge on Assertive Communication and its
bene ts in Nurse Patient Relationship” among B.Sc. Nursing
students in selected nursing colleges at Belgaum”.

3. To evaluate the effectiveness of STP on assertive communication
and its bene ts in Nurse Patient Relationship by comparing the
differences between the pre test and post test knowledge scores.
4. To associate the pre test knowledge score with selected socio
demographic variables of the study participants.
RESEARCH METHODOLOGY:
An evaluative approach with one group pre-test post-test design
was used for the study. Simple random sampling technique is used
to select the samples by using lottery method was used to draw 40
adolescent students as samples. The collected data was analyzed
by using descriptive and inferential statistics.
ANALYSIS AND DISCUSSION:
Sample characteristics:
It is observed that,
Ÿ 29 (72.5%) of adolescents were in the age group of 21 years &
5 (12.5%) in the age group of 20 years.
Ÿ

35 (87.5%) of adolescents were female & 5 (12.5%) were
male.

Ÿ

Majority of adolescents were Christian 30 (75%) & 1 (2.5%)
was Hindu

Ÿ

OBJECTIVES OF THE STUDY
1. To assess the pre test levels of knowledge on assertive
communication and its bene ts in nurse patient relationship of
B.Sc. nursing students.

Maximum father educational status 18 (45%) had studied
PUC while minimum of 2 (5%) father had completed their post
graduation.

Ÿ

2. To assess the post test levels of knowledge on assertive
communication and its bene ts in nurse patient relationship of the
study participants.

Maximum mothers educational status 18 (45%) had studied
PUC while a minimum of 2 (5%) mothers had completed their
post graduation.

Ÿ

Majority of adolescents 22 (55%) had previous knowledge
regarding assertive communication while 18(45%) had less
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knowledge regarding assertive communication

4. A similar study can be undertaken among the general public.

Majority of adolescents getting information from teachers 19
(47.5%) minimum 1 (2.5%) from relat

5. A similar study may be replicated by taking a large sample of
nursing students.

Knowledge scores of adolescents on assertive
communication
Overall knowledge of adolescent students 24 (80%) were found
had average knowledge. The mean knowledge of score of
adolescent students found in the aspect of assertive
communication is 19.02

6. A similar study can be conducted among nurses.
REFERENCE:
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3.

Knowledge scores of adolescent regarding assertive
communication
8(20%) of the participants had inadequate knowledge on
assertive communication, where as more number of participants
24(60%) had moderate knowledge and 8 (20%) had adequate
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ABSTRACT:
Introduction: Globalization and modernization made people more fast and forward but the man still follows male female
discrimination. Science is a gift for mankind. It has increased the life expectancy of a man but the misuse of the same science in
female foceticide has been committed by using the modern technology. 1Because of the lack of awareness and some perceived
barriers this has been practiced much in both rural and urban areas. So it is necessary to think about female foeticide issue and
education to the antenatal mothers is a prime responsibility of the nurses therefore the researcher felt the need to conduct the study on
evaluating the effectiveness of planned teaching programme on female foeticide for antenatal mothers. Objective: to evaluate the
effectiveness of planned teaching programme on awareness and perception of pregnant women regarding female foeticide.
Methodology: Simple random sampling technique was used to select 60 pregnant women attending ANC OPD. Structured awareness
questionnaire and five point likert scale were used to assess the awareness and perception of pregnant women. Planned teaching
programme was administered on the same day after pretest and after 7 days post test was done. Results: Data obtained were tabulated
and analyzed in terms of objectives of the study using descriptive and inferential statistics the finding of the study showed that mean
pretest 14.50 ±3.70 of awareness increased in mean post test 26.53±1.40 and mean pretest111.75±9.99 of perception of pregnant
women is increased in means post test 129.8±13.38 after intervention of planned teaching programme. It showed that the planned
teaching programme was effective in this study.
Key words Effectiveness; Evaluate; Planned teaching programme; awareness and perception; female foeticide; registered pregnant
women.
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NTRODUCTION
The CIA estimates that the current worldwide sex
ratio at birth is 107 boys and 100 girls. In 2010,
the world sex ratio was 986 girls per 1000 boys
and it got reduced to 984 in 2011. In Asian
countries the estimated overall male and female sex ratio
from 1950 to 2005 are: India- 107.5:100, Bangladesh104.9:100, China-106.8:100 and Pakistan-106.00:100.1
this data shows that the females are declining from the
Asian countries.1
In Indian culture, men and woman are considered as an
important asset of social and family setup. To set a
healthy society, male-female ratio is very important and
crucial. As per the population norms, the number of male
and female ratio should be equal. But it is estimated that
female foeticide is one of the important reason for
declining female sex ratio from the Indian society. The
declining sex ratio in the country has sent shockwaves
across all section of society. Female foeticide is the act of
aborting female fetus after detecting the gender of the
unborn child either by safe or by unsafe method.3 After

conception the women who desire son will visit various
private medical practitioners for sex determination and
they undergo USG or amniocentesis and if they found the
growing fetus is female they seek to abort it because of
son preference.2
Though the new development in medical technology has
helped to improve health care for millions of people, the
modern prenatal diagnostic techniques which are used for
determining the fetal abnormalities are now being misused
to detect the sex of the growing fetus in the mother’s
womb and are often followed by selective induced
abortions when the results declared that the fetus is a
female.7 The human development survey report shows that
India is placed 124th position out of 173 countries in
respects of male female sex ratio. Out of most affected
states in India one is Karnataka and now sex ratio of
district Belgaum is 940 girls per 1000 boys.2
There are several explanations for the decreased sex ratio;
one of the important reasons might be a female foeticide.
The practice of female foeticide is a notion of gender
discrimination which involves the son preference in India;
the reasons are economic, social, and religious beliefs.
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Girls are considered the "Parayadhan" and burden of the
"dowry" while the son is considered as the symbol of
power, prestige, property and social security. Moreover it
is believed that in Hindu religion only son is supposed to
do the funeral ceremony. 3
Health care professionals have great tasks in front of them
to change mindset of society, to create a socio-cultural
environment which is supportive for girls children
survival and monitor the activities of society, who are
seeking for male child then only will be able to help in
minimizing the declining male female ratio and sex
selective abortion resulting into deficit of girls /women.3
OBJECTIVES OF THE STUDY
1. To assess the awareness and perception regarding
female foeticide among pregnant women.
2. To evaluate the effectiveness of Planned Teaching
Programme on awareness and perception regarding
female foeticide among pregnant women
3. To find out the association between the awareness and
perception
regarding
female
foeticide
with
demographic variables among pregnant women
METHODOLOGY
Study design: pre-experimental one group pretest post test
Research approach: evaluative
Sample: first time registered pregnant women.
Tools: structured awareness questionnaire and structured
perception questionnaire (five point likert scale).
Sample size: 60
Setting: ANC OPD KLE’S Dr. Prabhakar Kore Hospital
and MRC, Belgaum, Karnataka

Duration: Month of Jan. 2014.
Inclusion criteria: first time registered pregnant women
attending ANC OPD of K.L.E.S Dr. Prabhakar Kore
Hospital and MRC Belgaum, Karnataka.
Exclusion criteria: Already/ previously registered., Below
18 years, Widow and unwed pregnant women.
RESULTS:
Frequency and percentage distribution of socio
demographic variables
Total age group was 15(25%) of pregnant women belongs
to 23-24 years. About 40(66.67%) of pregnant women
finished 3years or less years of their married life. About
34(56.67%) do not have any children and 36.67% have
one child. Total 33(55%) of pregnant women are primigravida and 27(45%) of pregnant women are multigravida. About 20(33.33%) pregnant women are their
under graduation level of education. Out of 60 pregnant
women 51(85%) were house wives Total of 52(86.67%)
pregnant women belongs to Hindu religion Total
22(36.67%) of pregnant women have Rs<2000 monthly
family income and 11(18.33%) had Rs 2001 to Rs 4000.
About 38(63.33%) of pregnant women belongs to joint
family About 32(53.33%) of pregnant women are from
rural area.
Table 1 reveals that out of 60 pregnant women in pretest
38(60.33%) of pregnant women have average awareness
and 10(10.67%) have poor awareness scores towards
female foeticide. But after planned teaching programme
(post-test) all 60(100%) of pregnant women have good
awareness towards female foeticide.

Table 1: Distribution of awareness scores among pregnant women regarding female foeticide

Awareness score
Good (>18)
(X + SD)
Average (11-17)
(X –SD) to (X + SD)
Poor (11)
(X – SD)

Frequency

Pretest
Percentage

Post test
Frequency

Percentage

12

20%

60

100%

38

60.33%

-

-

10

10.67%

-

-

Table 2: Distribution of perception scores among pregnant women regarding female foeticide. (n=60)
Level of perception
positive perception (>122)
(X + SD)
moderate perception (102-122)
(X –SD) to (X + SD)
Negative (102)
(X – SD)

Pre test
Frequency
Percent
9
15.0

Post test
Frequency
Percent
49
81.7

39

65.0

8

13.3

12

20.0

3

5.0
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Table 2 Reveals that, out of 60 pregnant women in the pretest 9(15%) of them had positive perception scores towards the
female foeticide and 39(65%) had neutral perception scores But after planned teaching programme (post test) 49(81.7%)
pregnant women had positive perception scores and 3(5%) had negative perception scores. This showed that the planned
teaching programme was effective.
Table 3: Comparison of pretest and posttest awareness scores by paired ‘t’ test about female foeticide. (n=60)
Mean difference

12.03

Standard difference

4.03

Paired ‘t’ test
Calculated
Tabulated
23.1565

1.960

P value
0.00001

Table 4: Comparison of pretest and posttest perception scores by paired ‘t’ test about female foeticide. (n=60)
Mean difference

18.05

Standard difference

3.39

Paired ‘t’ test
Calculated
Tabulated
11.095

Table 6 & 7 result reveals that a significant difference was
observed between pretest and post test awareness and
perception scores at 5% level of significance. It means that
the calculated value of awareness score was ‘t’=23.1565
perception score of calculated ‘t’= 11.095 is greater than
tabulated value ‘t’=1.96 with df=59. In other words the
planned teaching programme is effective to increase the

1.960

P value
0.00001

awareness towards female foeticide of pregnant women.
Hence hypothesis (H1) is accepted.
There is no significant association between pretest level of
awareness and socio demographic variables of the pregnant
women except monthly family income, in perception and
socio demographic variables place of residence and number
of children was statistically significant association was
seen at (p<0.05* ).

Graph 1: Line graph showing Mean, Median, Mode, Standard deviation and Range of pregnant women according to
pretest and post test awareness scores and its difference.
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Graph 2: Line graph showing Mean, Median, Mode, Standard deviation and Range of pregnant women according to
pretest and post test perception scores and its difference.
DISCUSSION:
In the present study pregnant women 53.33% were from
rural area while 46.67% pregnant women were from urban
area. Similar findings were found in the study done by
Kansal R, Khan AM, Bansal R, Parashar P. the findings
showed that 71.9% pregnant women belonged to the rural
area and 28.1% pregnant women belonged to urban area. 7
In the present study average awareness score was 60.33%
and 20% had good awareness score only 10.67% had poor
awareness scores regarding female foeticide. Similar study
findings were found in the study done by Christian D,
Sonaliya KN, Garsondiya J. 8
Regarding the perception scores pregnant women 70% had
average perception scores, 20% poor perception scores and
10% had good perception scores on the topic of female
foeticide. Similar study findings were found in the study
done by Christian D, Sonaliya KN, Garsondiya J.8
While assessing the effectiveness of planned teaching
programme on female foeticide, the pre and post test data
analysis on awareness scores revealed that mean post test
awareness score (26.53±1.40) was higher than the mean
pretest awareness score (12.03±4.03), Paired ‘t’ test
calculated value 23.1565 and tabulated value was 1.960 at
(p< 0.00001). Similar findings were found in the study
done by Rathod S. The mean post test knowledge score
(37.12 ±4.32) was higher than mean pretest knowledge
score (17.76± 4.32) paired ‘t’ test calculated value 8.32 and
tabulated value 2.0096 was at (p<0.05). 8
In the present study the association between levels of
pretest awareness and socio demographic variables by Chi
square test. The study findings showed that there was no
significant association between age, duration of married
life, number of children, parity, and educational status of
the women, occupation, and type of religion, types of
family and place of residence. Similar findings found the

study done by Rathod S. The demographic variables age,
type of religion, type of family, and place of residence
showed there was no significant association. Contrast to
present study finding showed by Aithal UB place of
residence variable urban area showed there was no
significant association whereas rural area showed
significant association. 9
In this study findings regarding association between pretest
perception and educational status demographic variables
showed there was no statistically significantly association.
The study finding was contrast to our study which was
done by Srivastava S, Kariwal P, Kapilasrami MC.
Literacy variable showed there was significant
association.10
CONCLUSION:
There was significant increase in the awareness and
perception score of pregnant women after administration of
the planned teaching programme. In this present study it
was concluded that the planned teaching programme was
effective teaching method in improving the awareness and
perception scores of pregnant women.
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INTRODUCTION:
A well balance diet consisting of healthy eating habits is
imperative for normal growth and development in
adolescent girls. The adolescent years occur between
puberty and maturity, for girls.4 Eating disorders are a
group of conditions characterized by abnormal eating
habits that may involve either insufficient or excessive
food intake to the detriment of an individual's physical
and emotional health.5 It is not know with certainly what
causes eating disorders. It can be due to a condition of
biological, psychological or environmental causes.6
Socioeconomic-cultural changes and westernization
could result in the culture-change syndrome of eating
disorders in India today. Generally, eating disorders
involve self-critical negative thoughts, feelings about
body weight and food, and eating habits that disrupt
normal body function and daily activities.7 In the United
States, as many as 10 in 100 young women suffer from
an eating disorder. Overeating related to tension, poor
nutritional habits and food fads are relatively common
eating problems for youngsters. In addition, two
psychiatric eating disorders, anorexia nervosa
and
bulimia, are on the increase among teenage girls and
young women and often run in families. These two
eating disorders also occur in boys, but less often. 8 The
features of eating disorders most commonly emerge in
mid-adolescence, before the development of full
syndromes. Cross sectional surveys have confirmed that
eating disorders are common in adolescent women;
around 0.5% has anorexia nervosa, 1% has bulimia
nervosa, and 3% to 5% have subclinical syndromes.9

Adolescence is a unique intervention point in the lifecycle. It is a stage of receptivity to new ideas and a point
at which lifestyle choices may determine an individual’s
life course. It offers a chance to acquire knowledge about
optimal nutrition during young adulthood that could
prevent or delay adult-onset diet-related illnesses later
on. Attention needs to be directed at the link between
adolescent nutrition and immediate and long-term health
issues, including the cost effective. 1 This is the age
where they gradually take adult characteristics in size,
sexual characters, thinking skills, identity and economic
and social role. A world of opportunities is seen in their
visual field.2 Health promotion and health risk behaviors
are often initiated during early adolescence. This is a
critical period to initiate health program that promote
and maintain health. Teenagers like to experiment and
their experimentation might include risky food behavior
leading to poor eating habits or tendencies to consume
highly processed food. Girls often view food as a threat
to being thin. Adequate nutrients are required to meet
these growth needs and facilitate efficient mental and
physical development.3

1
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Based on international data, the life time prevalence
anorexia nervosa for females between 0.3%and 1.5%.
Approximately 1 in 100 adolescent girls develop
anorexia nervosa. 40%of people with anorexia nervosa
are at risk of developing bulimia nervosa.10 Prevention is
any systematic attempt to change the circumstances that
promote, initiate, sustain, or intensify problems like
eating disorders. This may involve reducing negative
risk factors (such as body dissatisfaction, depression or
basing self-esteem on appearance) or increasing
protective factors (such as a non-appearance oriented selfdefinition, and replacing dieting and body shaping with
intuitive eating and appreciation for the body’s
functionality). Prevention is important to reduce the
suffering associated with eating disorders. Treatment is
often expensive and difficult to obtain, which makes
prevention even more important.11

can cause biological changes that include altered
metabolic rate, profound malnutrition and possibly
death. Obsession about eating can cause psychological
problems including depression, isolation and emotional
lability.18 The study was conducted to investigate the
association between disorder eating behaviors and
attitudes and mass media exposure. In a cross-sectional
national survey of 1165 Spanish secondary students
identifying that 6.6% of male and 13.6% of female
students as disorder of eating behaviors and attitude. The
finding was who eating disorder has showed that it is due
to increase exposure to TV and magazine sections
related to body images, music video channels.19 The
prevalence of eating disorders in India is lower than that
of western countries but appears to be increasing. More
anorexic had developed their illness during their
adolescence were from upper socio-economic group and
never the first born. Population based and patient based
estimate of anorexia nervosa in non western countries
thus ranged from 0.002%-0.9% and that of bulimia
nervosa ranged from 0.46%-3.2%.20 Will attempt to
examine some of these particular issues while providing
opportunities for students to develop skills and gain
insight that may lead to greater self awareness and
perhaps more self management. Hence it will help the
students to understand the complexity of possible causes
and treatment of eating disorder.

NEED FOR STUDY:
It is important that the adolescent should be made aware
of eating disorder as is it first steps towards its
prevention. Teaching adolescents about eating disorder
to control it. Parents’ frequency wonders how to identify
the symptoms of anorexia and bulimia nervosa. These
disorders are characterized by preoccupation with food
and distortion of body image. Unfortunately many
teenagers hide these serious and some time fatal disorder
from their families and friends.12 Adapting a mental
image of one's unique body (the body image) is a basic
feature of adolescent development. Body
image
distortion is a core characteristic of eating disorder
which are commonly seen in adolescence, the period
when young people are vulnerable to body image
problems.13 Eating disorders are very often a coping
mechanism of this age group to attempt to gain control
of their situation when they feel helpless in the face of
other aspects of their life. When this quest for control
goes too far, the risk of developing an eating disorder
dramatically increased.14 The number of adolescents
diagnosed with anorexia nervosa or bulimia and it is
growing in enamors number and many adolescent with
various eating disorder remain undiagnosed and
untreated.15 Youngsters is the age group of 12-15 years
are using diet pills, fat burns, fasting , restoring to a self
induced vomiting etc , in order to stay slim and look
alternative. They are deeply influenced by modern life
styles together with ubiquitous and picture of ramp
models, films and sports personalities etc.16 The present
statistic is estimate that 1.0%-4.2% of women have
suffered from anorexia in their life time. Anorexia has
the highest fatality rate of any mental illness. It is
estimated that 4% of anorexic individual die from
complications of the disease .17 Although anorexia and
bulimia are very similar, people with anorexia are
usually very thin and underweight but those with bulimia
may be a normal weight and overweight. These disorder

STATEMENT OF PROBLEM:
“A study to evaluate the effectiveness of STP regarding
eating disorder among adolescent girls studying in 1st year
B.Sc(N) K.L.E.U’s Institute of nursing sciences, at
Belgaum, Karnataka”.

OBJECTIVES:
1. To assess the knowledge regarding eating disorder
among adolescent girls.
2. To evaluate the effectiveness of STP on eating
disorder among adolescent girls.

OPERATIONAL DEFINITION:
1. KNOWLEDGE:
It is the ability of adolescents to
questionnaires regarding eating disorders.

respond

to

2. EFFECTIVENESS:
It refers to determine the extent to which the information
in the STP has achieved the desired outcome as
measured by gaining knowledge score.
3. STRUCTURED TEACHING PROGRAMME:
It refers to written and verbal material use for teaching
which is prepared by the research group and content
validated by experts. It is designed to
provide
information/ knowledge regarding eating disorder.

2
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4. EATING DISORDER:
It is a group of conditions characterized by abnormal
eating habits that may involve either insufficient or
excessive food intake to the determinant of an
individual’s physical and emotional health.

VARIABLES:
The variables for the present study are;

5. ADOLESCENT GIRLS:
Individuals whose age between 10 to 20 years.

Dependent Variables:
Knowledge of the Students.

HYPOTHESIS:
H1: The mean post test knowledge scores of subject
exposed to STP will be significantly greater than the
mean pre test knowledge scores at 0.05 level of
significance.

Attributed Variables:
Personal characteristics which include Age, Number of
adolescent girls, Health program attended.

Independent Variables:
Structured Teaching Programme on Adolescent girls.

RESEACH SETTING:
The study was conducted in 1st yr B.Sc (N) students of K
L E Institute of Nursing Science, Belgaum.

ASSUMPTION:
1. The adolescents may have some knowledge
regarding eating disorder.
2. There is an impact of knowledge of development of
good eating habits.
3. STP is an effective method of teaching strategies to
teaching adolescent girls regarding eating disorder.

POPULATION:
The population of this study was adolescent girls of 1st yr
B.Sc (N) of K.L.E.U’s Institute of Nursing Sciences,
Belgaum.
SAMPLING TECHNIQUE:
By randomized sampling technique to assess the
knowledge regarding randomly eating disorder and them
selected 1st yr B.Sc (N) adolescent girls to test the
effectiveness of structured teaching programme by posttest with a structured questionnaire.

DELIMITATIONS:
The study is delimited to adolescent girls studying in
K.L.E Institute of nursing sciences, Belgaum.

RESEARCH METHODOLOGY:

This chapter includes research approach, research design
and settings of the study, population, sampling, research SAMPLE SIZE:
technique, research tool, pilot study, data collection Sample consists of a subset of population selected to
participate in the research study. The adolescent girls
process and plan for data analysis.
(N=30) are selected.
RESEARCH APPROACH:
For the present study, on evaluative research was found DESCRIPTION OF THE TOOL:
to be appropriate. Evaluative research is an applied form A structured questionnaire was developed with the
of research that involves finding out how well a consideration of objectives and consultation with experts
.The tool had two parts:
programme, practice, procedure or policy is working.
The tool has two sections namely section 1 & section 2
1. Socio-Demographical data consist of 4 items.
RESEARCH DESIGN:
A pre experimental design research design adopted to 2. 25 items (MCQ’s) on eating disorder.
carry out the present study. Symbolic representation of
METHOD OF DATA COLLECTION:
one group pre-test and post-test
Data collection was done on 26/4/2013 for pretest,
26/4/2013 for structured teaching programme and
Pre-experimental design.
Pre-test
Treatment
Post-test
2/5/2013 for post test. After getting permission from the
Measurement of
Treatment with
Measurement of
Principal, Class coordinator and Guides. All study
knowledge before
structured Teaching
knowledge after
students from the college was gathered in the class. The
administering
Programme.
administering
investigator explained the purpose of the study and
treatment
treatment
O1
X
O2
confidentiality of information, obtained the consent from
the each student. The investigators distributed the pre
questionnaires to them and instructed to fill it within
O1: Measurement of knowledge before administering
30minutes. The response sheet collected individually and
treatment.
conducted a STP regarding eating disorder. The post test
O2: Measurement of knowledge after administering
treatment.
was conducted on after 7 days.
X: Treatment with Structured Teaching Programme.
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DATA ANALYSIS PLAN:
The data obtained were analyzed in terms of the
objectives of the study using descriptive and inferential
statistics. The plan of the data analysis was developed
under the excellent direction of the experts in the field of
nursing and statistics. The plan of the data analysis was
as follow
1. Organized the data on master sheet
2. Computer frequency, percentage, means, standard
deviation and range to describe the data.
3. Classify the knowledge scores as follows
a. Good – X + S.D
b. Average – X - S.D
c. Poor – X - S.D to X + S.D
4. Use of inferential statistics to draw the

Section 2:
Findings related to the pre-test knowledge score and post
test knowledge score of adolescent girls.
Section 3:
Findings related to effectiveness of STP regarding eating
disorder among adolescent girls.
SECTION 1: Findings Related To The SocioDemographic Variables of Adolescents .
Table 1: Frequency and percentage distribution of adolescent girls
according to the socio-demographic variables.
n=30
Sr. No.
Socio-demographic
Frequency
Percentage[%]
variables
1
Age in years:
17
03
10%
18
14
46.6%
19
13
43.4%
2
Religion
Hindu
10
33.4%
Christian
17
56.6%
10%
Any other
03
3
Family income:
Less than 4,000
02
7%
4,000-8,000
09
30%
More than 8,000
19
63%
4
Dietary pattern:
Vegetarian
11
37%
Non vegetarian
9
30%
Both
10
33%

CONCLUSIONS.
This chapter on research methodology has thus described
about data various activities carried out and planned by
the research investigators during the course of our
project.

RESULTS:
Structured interview schedule to assess the knowledge
regarding Eating disorder. The data was analyzed by
using descriptive and inferential statistics.
PRESENTATION OF DATA
The data is presented by using following section.
Section 1:
findings related to the socio-demographic variables of
adolescent girls.

Table 1: Indicated that majority of subjects 14(46.6%)
belongs to the age group of 18 years. Maximum number
of subjects, 17(56.6%) belongs to Christian. Majority
subjects 19(63%) belongs to the family income of >8000
Rs Majority of the subjects 11(37%) were vegetarian.

SECTION 2: Findings related to the pre test knowledge score and post test knowledge score of adolescent
girls.
Poor (below 13)
Average(14-20)
Good(21-15)

PRE –TEST
FREQUENCY
19
11
-

PERCENTAG E
63.4%
36.6%
-

In a pre-test majority 19 (63.4%) of subjects had an poor
knowledge, 11 (36.6% ) had average knowledge and
where as in post-test majority of subjects 18 ( 60%) had
average knowledge and 8 (26.6% ) had good knowledge
and minimum 4 (13.4%) had poor knowledge. Hence
there is gain in knowledge.

POST–TEST
FREQUENCY
4
18
8

PERCENTAGE
13.4%
60%
26.3%

SECTION 3: Findings related to the effectiveness of
STP regarding eating disorder
While evaluating the effectiveness of structured teaching
programme for adolescent on knowledge regarding
eating disorder, the pre-test and post-test data analysis
revealed that the mean post-test knowledge score (17.93)
was higher than the mean pre-test knowledge score
(11.76), with the median(19), mode(21.14)
and
range(18). Calculated paired’ test value on knowledge
10.26 revealed that there was a significant gain in

TABLE NO. 2: Mean, Median, Mode, standard deviation, range of
knowledge scores of subjects regarding eating disorder among
adolescent girls.
Area of
Mean
Median
Mode Standard
Range
Analysis
Deviation
Pre-test
11.76
12
12.48
3.36
13
Post-test
17.93
19
21.14
4.14
18
Difference
6.17
7
8.66
0.78
5

knowledge of adolescent after introducing structured
teaching programme at 0.05 levels of significance.
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Table 4: Mean difference, Standard error deviation and Paired ‘t’
test values of knowledge scores among subjects.
Mean
Standard error of
Paired ‘t’ test values
Difference
deviation
Calculated
Tabulated
6.26
3.36
10.26
2.045

LIMITATION OF THE STUDY:

1. No broad generalization could be made due to the
small size of sample and limited area of setting.
2. The study did not use any control group.
3. No attempt was made to control extraneous variable.
4. Only a single domain that is knowledge on measured
in the present study.
5. Sampling technique probability stratified simple
random sampling might give representative sample
instead of using non probability purpose sampling
technique.

Reveals that calculated paired ‘t’ value 10.26 is greater
than tabulated’ value 2.045. Hence H1 is accepted. This
indicates that the gain in knowledge score is statistically
significant at P<0.05 level. Therefore structured teaching
programme on eating disorder among adolescent girls is
effective to improve the knowledge of subjects. Hence
H1 is accepted.

RECOMMENDATION:
The following recommendation are offered for further
studies
1. A similar study on large and wider sample for a
longer period of time would be more pertinent in
making broad generalization.
2. A similar study can be conducted in community
settings.
3. An experimental study cans be undertaken with a
control group for effective comparison of the result.

CONCLUSION:

Based on the findings of the study, the following
conclusions have drawn.
1. Over all pre-test knowledge of adolescent girls
regarding eating disorder was average which
suggested there is need for STP for adolescent girls
regarding eating disorder.
2. Post-test result shown the significant improvement in
the level of knowledge regarding eating disorder, it
can be concluded that STP was an effective method
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ABSTRACT
Background: Emergency is a situation that’s
present in all areas of health services;
Psychiatric area is no exception to it.
Aims and objectives: A study was conducted to
assess the level of knowledge regarding
identification and management of psychiatric
emergencies among nursing intern students, to
evaluate the effectiveness of structured teaching
programme, to find out association between pretest scores with selected demographical
variables among nursing intern student.
Material and Method: Thirty nursing intern
students assessed. They were assessed for the
level of knowledge regarding identification and
management of psychiatric emergency by self
structured questionnaires on first day pre-test
followed by structured teaching programme for
one hour. The post-test was conducted on
seventh day by using same tool.
Results: Statistically significant effectiveness of
structured teaching program was found. There
was no significant association was found with
selected demographical and knowledge score.
Conclusion: Our findings denotes that the
effectiveness of structured teaching programme
help to gain the knowledge score on
identification and management of psychiatric
emergency. It is essential for nurse to develop
knowledge
regarding identification
and
management of psychiatric emergency in order
to avoid life threatening complication in clients
as well as to individual.
Key words: Structured teaching programme,
Knowledge, nursing intern students.

INTRODUCTION
Emergency psychiatry is the clinical
application of psychiatry in emergency

settings. The place where emergency
psychiatric services are delivered are
commonly referred to as Psychiatric
Emergency
Services,
Psychiatric
Emergency Care Centres, or Comprehensive
Psychiatric Emergency Programmes. [1]
Various psychiatric emergencies are seen at
unearthly hours in the hospital like Suicide ,
Agitated and Violent patients, Panic attacks,
Catatonic stupor, Hysterical attacks,
Transient situational disturbance, Grief
reaction, Rape, Disaster, Delirium tremens,
Acute drug induced Extra pyramidal
syndrome and Drug toxicity. [2,3]
Individuals may arrive in psychiatric
emergency service settings through their
own voluntary request, a referral from
another health professional, or through
involuntary commitment. Care of patients
requiring psychiatric intervention usually
encompasses crisis stabilization of many
serious and potentially life-threatening
conditions which could include acute or
chronic mental disorders or symptoms
similar to those conditions. [4] In the year
2000, approximately one million people
died from suicide: a "global" mortality rate
of 16 per 100,000, or one death every 40
seconds. [5] In the last 45 years suicide rates
have increased by 60% worldwide, nearly
30% of all suicides worldwide occur in
India and China. India alone contributes
about 10% of suicide in the world. Its rate is
10.5% per 1, 00,000 populations in 2006
registered a 67% increase over the value of
1980. About 21 persons die by suicide in
Karnataka every day (2006). [6] Violence,
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another psychiatric emergency is a
significant problem in many hospitals. [7] A
study identified the incidence of violence by
patients towards nurses in two Ed’s
(Emergency departments), Of the 71 ED
nurses who participated, 50 (70%) reported
110 episodes of violence in a five-month
period. [8] That is approximately five violent
incidents per week. Identification of trends
and patterns of violence is necessary so that
better health care planning and service
provision as well as effective preventative
and safe strategies for nurses in the
workplace can be implemented. [9]
MATERIALS AND METHODS
The one group pre test post test preexperimental design was used. The present
study was conducted on 30 nursing intern
students of KLE’S Dr. Prabhakar Kore
Charitable hospital Belagavi. Approved by
ethical committee of Institute of nursing
sciences Belagavi was obtained. The nature
of study was explained to the subjects and
written consent was obtained. The subjects
were selected by non probability convenient
sampling method based on inclusion
criteria. The self structured questionnaire
was used in data collection. The tool
consists of five questions to obtain socio
demographic data, and twenty items to
assess the level of knowledge regarding
identification
and
management
of
psychiatric emergency. The tool was
validated by seven experts in field of
Psychiatric nursing. Pre-test was conducted
by using self structured questionnaire
followed by administration of structured
teaching programme on same day of pretest. The post test was conducted on seventh
day of pre-test. The collected data was
organized and analyzed based on the
objectives by using descriptive and
inferential statistics.
RESULTS
Findings related to socio demographic
variables: majority of intern students
29(96.6%) were between the age group of
20 to 25 years, The intern students 3(10%)

were males and 27(90%) were females.
Highest percentage 17 (56.6%) belongs to
Christian, 26(86.6%) nursing students were
B.Sc Nursing and 4 (13.4%) G.N.M,
majority 25(83.4%) of intern students were
not attending special training in psychiatric
emergency management.
Findings related to pre-test and post-test
knowledge scores: mean of pre test is 6.06,
median
6,
mode
5.88,
standard
deviation2.24 and ranges is 7 and post test
mean 13.53, median 14, mode 14.94,
standard deviation 3.47 and ranges is 12 this
reveals significant gain in knowledge of
mean, median, mode and range scores after
administering
Structured
Teaching
Programme (STP).
Effectiveness of Structured Teaching
Programme (STP) in terms of gain in
post test knowledge scores: calculated
paired ‘t’ value (t calculated =12.30) is
greater than tabulated value (t calculated =
2.045). Hence H1 is accepted. (Table-1)
This indicates that the gain in knowledge
score is statistically significant at p<
0.05levels. Therefore, structured teaching
programme (STP) on identification and
management of psychiatric emergency is
effective to improve the knowledge of intern
students.
Table 1: Mean difference, standard error of difference (SEd)
and paired ‘t’ test values of knowledge scores of subject.
n=30
Mean difference Standard error Paired T-Test
Calculated Tabulated
7.47
0.56
12.30
2.045
(p>0.05) t=29

Association
between
pre-test
knowledge
scores
with
selected
demographic variables: There is no
significant association between knowledge
scores and special training in psychiatric
emergency management.
DISCUSSION
Mean of pre test is 6.06, median 6,
mode 5.88, standard deviation2.24 and
ranges is 7 and post test mean 13.53, median
14, mode 14.94, standard deviation 3.47 and
ranges is 12 this reveals significant gain in
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knowledge of mean, median, mode and
range scores after administering Structured
Teaching Programme (STP). In support to
our study an experimental study was
conducted on effectiveness of SIM on
nurse’s management of violent client in
2007 at Mangalore. The researcher applied a
structured questionnaire on 30 staff nurses.
The results showed that mean effectiveness
was increased by 7.16% with a SD of 2.It
was concluded that the SIM was highly
effective in improving the knowledge of
nursing personnel on the management of
violent patients. [10]
CONCLUSION
Effective management of psychiatric
emergencies has emerged as an important
area in the field of mental health. Nursing
students
with
their
training
in
psychodynamics, path physiology, physical
assessment,
pharmacology,
crisis
intervention, and psychotherapy, are the
ideal practitioners to respond to the
treatment needs of the individual and family
experiencing a psychiatric emergency.
During the researcher’s clinical experience,
it has been observed that the psychiatric
emergencies were not properly managed
and handled as the nurses were not much
equipped with knowledge. Hence structured
teaching programme was effective strategy
to add in the identification and management
of psychiatric emergencies.
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Raddi
Objective: To assess the knowledge regarding Integrated Child Development Services (ICDS) among women. Study
design: Descriptive survey. Materials and methods: A sample size of 100 women from Ernakulam district, Kerala.
Statistical analysis used: Frequency and percentage to describe sample characteristics, knowledge level of ICDS services. Chi-square test was
used to nd the association between knowledge and selected variables. Results: Out of 100 women 6% had good knowledge, 58 % had average
knowledge and 36 % had poor knowledge regarding ICDS services. Conclusion: Accurate information and encouragement from health personnel
will further help to improve the knowledge regarding ICDS services.
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referral services
Introduction
The integrated child development scheme (ICDS) was launched in
1975, to provide an integrated package of services for the holistic
development of the child.1 The beneciaries are children below 6 years,
pregnant and lactating women in the age group of 15 to 45 years.1 The
scheme aims to improve the nutritional and health status of vulnerable
groups through providing a package of services including
supplementary nutrition, pre-school education, immunization, health
check-up, referral services and health education.1ICDS is a multisectoral program and involves several government departments. The
program services are coordinated at the village, block, district, state
and central government levels. These services are provided through
community based anganwadi centres.1
India is the home to the largest child population in the world. “The
development of children is the rst priority on the country's
development agenda, not because they are the most vulnerable, but
because they are our supreme assets and also the future human
resources of the country”.1
A signicant proportion of these children lives in economic and social
environment which impedes the child's physical and mental
development.1These conditions include poverty, poor environmental
sanitation, disease, infection, inadequate access to primary health care,
inappropriate child caring and feeding practices etc.1The real shock
lies in the fact that all these lives could be saved with better child care
facilities. Fifty per cent of the total under-ve mortality is due to
malnutrition.1

Results
Section 1: Description of sample characteristics
Table 1 shows that out of 100 women, 52 % belonged to the age group
of 26-30 years and 99% were married and living with their husbands.
75 % had education upto SSLC, 40 % were house wife, 56 % were
belonged to joint family, 81% were Hindu's and 42 % had a monthly
income between Rs.3001 to 6000. 98 % women were aware about
ICDS services and among that 74% houses were visited by anganwadi
teacher.
Table 1: Frequency and percentage distribution of samples
characteristics
(n = 100)
SI. No
1

2

3

The aim of the study was to identify the knowledge regarding ICDS
services among women. This study will further help in creating
awareness among women and to improve the health status and
utilization of services

4

Materials and methods
The present study was a descriptive survey analysis done among 100
women residing in Ernakulam district, Kerala. The study used
convenient sampling technique. Structured knowledge questionnaire
was used to collect data. The content validity of the tools were
obtained. Tool was translated to Malayalam and pretesting was done
on 5 women, to determine the clarity of items. The reliability of the
instrument was tested by administering the tool to 10 women. The
reliability coefcient of the knowledge questionnaire was r = 0.92.
Pilot study was conducted among 20 women to assess the feasibility
and practicability. The data was collected after obtaining formal
administrative permission from District Medical Ofcer, Child
Development Project Ofcer (CDPO), Block Development Ofcer
and Institutional Ethical Committee. Informed consent were obtained
from the participants. The data collection was done in month of
October 2016 to February 2017. The obtained data was tabulated and
analyzed using the statistical package SPSS 17 version for windows.
Findings were described using frequency, percentages and chi-square.

5

742

INDIAN JOURNAL OF APPLIED RESEARCH

6

7

8

Sample characteristics
Age (in years)
18-25
26-35
36-45
Marital status
Married
Widow
Divorced
Living separately
Education
Uneducated
Up to SSLC
PUC
Diploma/Graduate
Post graduate & above
Occupation
House wife
Coolie worker
Unprofessional
Professional
Type of family
Nuclear
Joint
Religion
Christian
Hindu
Muslim
Monthly income (in
rupees)
Upto 3000
3001– 6000
6001 – 9000
More than 9000
Aware about ICDS
programme
Yes
No

Frequency (f) Percentage (%)
37
52
11

37
52
11

99
01
00
00

99
01
00
00

00
75
16
06
03

00
75
16
06
03

40
20
16
24

40
20
16
24

44
56

44
56

19
81
00

19
81
00

42
28
20
10

42
28
20
10

98
02

98
02
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9

Anganwadi worker
visited you
Yes
No

74
26

74
26

Section 2: Knowledge level of women regarding ICDS services

Immunization utilized by pregnant mothers increased from 1% to
50%. The utilization of supplementary nutrition, health check up and
immunization increased signicantly in pregnant women, lactating
mothers and children.
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Section 3: Association between knowledge and selected variables
There was signicant association between knowledge and selected
variables like education and occupation and no signicant association
between knowledge and selected variables like age, religion, type of
family and monthly income.
Discussion
A study was conducted on awareness and utilization of ICDS services
among pregnant (106) and lactating women (177) in Haryana.
Awareness of women regarding services provided by ICDS was
mainly for 2 areas viz, nutrition (50%) and immunization (70%). Less
than 25% of women were aware of rest of the services viz, nonformal
education and health checkup. The study showed that in subcentre
areas beneciaries were less aware of location and staff of anganwadi
centre (AWC) and that they visited AWC less often as compared to
their counterparts in non-subcentre areas. Utilization of services was
more in non-subcentre area than subcentre area.
A comparative study was conducted in Jammu and Kashmir on impact
of nutritional status among 15 ICDS and 15 non- ICDS preschool
children and their mothers. Majority of the mothers whose children did
not attend any ICDS centres did not have any knowledge regarding
supplementary foods and nutritional needs. It was also observed that
ICDS children had good dietary intake as compared to the children
who did not attend ICDS centres.
A study was conducted in Andhra Pradesh to investigate the effects of
the nutrition and health education programme (NHEP) on ICDS. Study
showed that knowledge of mothers in the intervention group had
signicantly higher scores than the control mothers. The education
intervention did not have signicant impact on the nutritional status of
children.
An evaluative study was conducted in Bombay among mothers to
assess the knowledge of mothers regarding health and nutrition (a
component of ICDS). Data was collected from mothers using
interview technique. The study ndings revealed that knowledge of
mothers about the various components (importance of weight chart,
feeding the newborns, weaning of the infants, immunization, family
planning, antenatal, natal and post natal care of mothers) was poor and
superstitious regarding measles (it is good to occur in all children) and
colostrum (poisonous to the child) were prevalent in the community.
And there was a general belief that the children are a gift from God. The
study revealed that educate the community at large scale can improve
the awareness and health status of the community people.
A comparative study was conducted to identify the pattern of
utilization of selected maternal and child health services before and
after the commissioning of integrated child development services
scheme at Rural Project Kathura, Haryana. First survey was conducted
in the year 1976 and repeated survey was conducted in 1979. Health
check up utilized by children < 6 years increased from 28.2% to 92%
and in pregnant and lactating mothers increased from 18.7% to 38%.
Supplementary nutrition utilized by children < 6 years increased from
8% to 50% and in pregnant and lactating mothers increased from 0% to
25%. There was a marked reduction in prevalence of severe degrees of
malnutrition in children (below 6 years of age) from 17.6 to 8.4 per cent
attributable to delivery of a package of services and interventions.
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Abstract
A small group descriptive study was conducted on 80 geriatric people to assess their level of
independence in activities of daily living (ADL). Objective of the study was to find the level of
independence in the activities of daily living. The study samples (geriatric people) were from
Old Age Homes in Belagavi, who were selected using purposive sampling technique. The
level of independence was assessed using Katz Scale of Independence in Activities of Daily
Living. Results revealed that out of 80 samples surveyed, average 86.25% were independent
in performing their daily activities like bathing, dressing, toileting, transferring, continence
and feeding, whereas 14% were very dependent on the activities of daily living respectively.
Keywords: Level of independence, self-care activity, ageing, daily living
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INTRODUCTION
Once we grow old, it is evident that we
will not become younger. Hence, the old
age people should not feel annoyed of
being older but they must try to face the
situation in a positive manner by planning
the activities carefully in order to make the
life colourful[1].
Ageing is an inevitable reality of the
human survival on the earth and it plays a
very important role in the world’s
population change. Changes occurring
during ageing reduce the functional ability
and movement of geriatric people.
Functional ability includes activity of daily
livings (ADL) and ADL refers to daily self
care activities of the individual either in
his / her home or in outdoor environment
or both. ADL include bathing, dressing,
toileting transferring eating and control
bladder and Bowel[2].

Ageing causes lot of changes in the
physiology of human beings which results
in the decrease of functional ability and
mobility. Major changes include sensory
perception alteration and impairment of
balance and guilt.
Many old age people suffer from chronic
illness,
degenerative
diseases
and
functional capacity and mobility which
make them dependent on care givers.
Neglect of care may result in falls and
depression among old age[2].
The life of man is divided into five stages
which are infancy, childhood, adolescence,
adulthood and old age. Man finds him / her
in each of these stages in different
situations and problems.
It is funny how everyone wants to live
long but no one wants to grow old. As the
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age grows, the physical capacity decreases,
thinking capacity also comes down and
even financial crisis occurs[2].

leading a productive life, living in a safer
social environment and having useful
personal relationships[6].

The number of elderly women is
increasing more than of men. The
percentage of old age people working is
reducing, especially in the case of women.

Nurses play an important role in
promoting the activities of daily living of
old age people which includes physical
and mental care. Community health nurse
must visit houses and old age homes.

Around two-thirds of old age women will
be widows, whereas only 22% of elderly
men will be widowers. A huge amount of
the old age population will continue to
survive in poverty and will also remain
illiterate[3].
India & China are projected to undergo
more rapid ageing by 2050; the population
will be around 350 million and 240 million
in the age group of 65 and above. As per
the census, population rate of Karnataka is
estimated to be 6 crores in 2011 out of
which 15.90% are elderly citizens[4].
A comparatives study reported that recent
statistics related to elderly people in India,
it is observed that as many as 75% of
elderly persons were living in rural areas.
About 48.2% of elderly persons were
women, out of whom 55% were widows.
A total of 73% of elderly persons were
illiterate and dependent on physical labour.
One third of them said they were below
poverty line i.e., 66% of old age people
were in a drastic situation without having
enough food, clothing or shelter. Around
90% of the old age people were from the
unorganized sector i.e., they did not have
any regular source of income[5].
Healthy ageing does not mean that it
depends on the changes in medical
technology. Enormous Social factors are
also responsible for that. The other factors
are maintaining and improving physical
and cognitive functions, which helps in

The key aspects include regular physical
activity, food, decreased bone strength,
oral care, and prevention of accidents and
common problems like incontinence,
constipation
MATERIALS AND METHODS
Descriptive survey design was used for the
study. The research setting was Old Age
Homes in Belagavi, where the study
samples (Geriatric Population) were
selected by purposive sampling technique.
Data was collected using questionnaires
related to background information and the
Level of Independence was assesses using
Katz Scale of Independence in activities of
Daily Living. Data was analyzed in terms
of descriptive statistics.
RESULTS
The data was organized and analyzed
under the following headings.
1. Distribution of subjects according to
socio-demographic variables.
2. Analysis of Level of Independence in
daily activities by using Katz scale of
independence in activities of daily
living.
3. Association
between
sociodemographic variables and level of
independence in daily activities.
Structured interview was developed to
assess the independence in activities of
daily living in old age people.
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Table 1: Distribution of Subjects According to Socio-Demographic Variables.
Socio-demographic variables Frequency(f) Percentage (%)
Age
30
37.5%
50–60 years
26
32.5%
60–70 years
24
30%
Above 70 years
Sex
33
41.25%
Male
47
58.75%
Female
Marital Status
8
10%
Single
12
15%
Married
60
75%
Widow/widower
Educational Status
7
8.75%
Primary(1st–7th)
th
th
27
33.75%
Secondary(8 –10 )
th
th
20
25%
Higher Secondary(11 –12 )
26
32.5%
Graduates
Years of stay in old age home
12
15%
1–2 years
16
20%
3–4 years
20
25%
5–6 years
14
17.5%
7–8 years
18
22.5%
9–10 years
Table 2: Analysis of Level of Independence in Daily Activities by Using Katz Scale of
Independence in Activities of Daily Living. (n=80)
Assessment
High score (6)
Percentage
Low Score (0)
Percentage
Areas / Activities
Independent
Dependent
67
83.75%
13
16.25%
Bathing
70
87.50%
10
12.50%
Dressing
70
87.50%
10
12.50%
Toileting
72
90%
08
10%
Transferring
61
76.25%
19
23.75%
Continence
74
92.50%
06
7.5%
Feeding
(Independence = 1 Point, Dependence = 0 Point)
Table revealed that in the activity like
bathing, maximum 67 (83.75%) were able
to bath independently and only 13
(16.25%) needed assistance in taking them
to bathroom and holding them while
bathing. Maximum 70 (87.50%) dressed
themselves and go to toilet on their own
whereas 10 (12.50%) needed help with
dressing self and need help in taking them
to toilet or providing with a bedpan. 72

(90%) were able to get out from their bed
using mechanical transfer aid like walkers,
sticks etc whereas only 08 (10%) needed
assistance. About 61 (76.25%) had
complete control over their urination &
defecation, whereas 19 (23.75%) were
partially or totally incontinent of bowel or
bladder. Maximum 74 (92.50%) were able
to eat on their own from their plates,
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whereas only 6 (7.5%) needed help in

feeding as their hands shaked.

Fig.1: Graph Showing the Level of Independence in Activities of Daily Living.
Association between Socio-Demographic
Variables and Level of Independence in
Daily Activities
Chi-square test revealed that there was a
strong association between age, sex,
marital status and level of independence in
activities of daily living, whereas
education and years of stay in old age
home did not show any association with
level of independence in activities of daily
living.
CONCLUSION
The findings of the present study can help
the community health nurses and Auxiliary
Nursing
&
Midwifery’s
(ANM’s)
understand work out individualized care
and attention to each elderly person in
proper self care activities and motivating
them for the same. There is a need to
encourage nurses to develop awareness
among the old age people. Community
health nurses are often viewed as a link
between the community and health care
system.

community should to explained and
motivate to develop healthy attitudes
towards the self-care activity.
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The Community Health Nurses should
give proper information on daily living
activity, benefits to the individual and
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ABSTRACT
Background: There is an emerging attention toward the health of adolescents because the behaviour
patterns adopted during this period have long-lasting positive as well as negative effects on future
health and well-being.
Objective: To evaluate the effectiveness of structured teaching programme on knowledge regarding
the identification and management of adolescent crisis among high school teachers.
Methods: The study was conducted using one group pretest-posttest design. The study included 30
high school teachers. The selected high school teachers who were willing to participate were included
in the study. Pre- and posttest knowledge of the teachers was assessed by using a structured
questionnaire after imparting a structured teaching programme on the identification and management
of adolescent crisis. A paired t-test was used to compare the means of pre- and post-test knowledge
scores.
Results: The pretest mean score was 17±3 and the posttest mean score was 31.8±1.88. The calculated
t-value was 27.11, which was highly significant with p<0.001. This demonstrated that the structured
teaching programme was an effective method for imparting the knowledge regarding the
identification and management of adolescent crisis among government high school teachers.
Conclusion: The findings of the study reasonably concluded that structured teaching programme as
an effective intervention improves the knowledge regarding the identification and management of
adolescent crisis.
Keywords: Structured teaching programme, randomized control trial, adolescent crisis, high school
teachers

INTRODUCTION
Adolescence, one of the critical
transitions in the life span, is defined as the
period of developmental transition from
childhood to adulthood including physical,
social, and cognitive changes. [1] Now a
days, there is a growing attention to the
health of adolescents, as 20% of India’s
population are of adolescents. Also, the
foundations laid during this period in terms
of health, education and skills have
profound effects for social and economic

development. Moreover, healthy, educated,
and skilled adolescents are more important
not only for the future, but also for the
present. [2] Adding to these positive
implications, adolescents also develop bad
habits such as alcohol consumption,
cigarette smoking, drug addiction, initiate
sexual relationships, dropout from school at
earlier ages. Behaviour patterns that are
adopted during this phase either stimulate
new adaptive ways of coping or may lead to
regression
and
maladaptive
coping
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responses. [3] Therefore, during this phase,
teachers, parents and peers have unique
opportunities to influence the young people
to promote adolescent development and
adjustment and also to intervene efficiently
when problems arise. [3] In addition to these,
schools also play a major part in the
psychological, intellectual, and vocational
development of adolescent. [4] Hence, this
research study was conducted to enhance
the teachers’ knowledge about identification
and management of adolescent crisis.
Hypotheses
H1: The mean post-test knowledge scores of
the high school teachers will be significantly
higher than their mean pre-test knowledge
scores at 0.05 level of significance.
H2: There will be statistically significant
association between the pre-test knowledge
scores with the selected demographic
variables.
METHODOLOGY
Evaluative research approach with
one group pretest-posttest design was
adopted for the study. The subjects were
chosen by using simple random samplinglottery method. The sample comprised of 30
government high school teachers from
Belagavi. STP was prepared. The tools used
for data collection were proforma for
sociodemographic data and structured
knowledge questionnaire containing 35
items on aspects about identification and
management of adolescent crisis. The
content validity index was reported to be
0.74 for the structured knowledge
questionnaire. [5] The reliability of the
framed tool was tested by split-half method
using Karl Pearson’s coefficient correlation.
The reliability of the tool was found to be
0.87. [6] After obtaining the requisite
permission and the ethical committee
clearance, the pilot study was conducted to
determine the feasibility of the employing
study. Initially, the recruited subjects were
evaluated
using
proforma
for
sociodemographic data and structured
knowledge
questionnaire
to
obtain
knowledge level about identification and

management of adolescent crisis and then
STP was applied to the group on the same
day. Posttest scores were calculated using
same tool on day 7 from the date of pretest.
Finally, the data obtained were tabulated
and analyzed by both descriptive and
inferential statistics.
RESULTS AND DISCUSSION
The conceptual framework of the
present study is based on Ludwig Von
Bertalanff’s General System Theory. [7] The
study focused on the evaluation of STP on
identification
and
management
of
adolescent
crisis
among
selected
Government high school teachers. The
findings of the study are discussed under the
following headings.
Out of 30 school teachers recruited
to the study, 12 (40%) were in the agegroup of 14-50 years, 10 (33%) in the agegroup of 31-40 years, 6 (20%) in >51 years
age-group, and 2 (7%) in 21-30 years agegroup. A total of 20 (67%) teachers were
women and remaining 10 (33%) were men.
Out of 30 teachers, 22 (73%) were Hindu
and remaining 8 (27%) were Muslim. The
findings on educational qualification of high
school teachers showed that 22 (73%) were
BEd, 5 (17%) were MEd, 2 (7%) had done
other course and remaining 1 (3%) was
BpEd. Also, 15 (50%) teachers had
experience of 16 years or more, 8 (27%) had
11-15 years of experience, 5 (16%) had 6-10
years of experience, and 2 (7%) had 0-5
years of experience in teaching.
In pretest, 16 (53%) high school
teachers had average knowledge, 8 (27%)
had poor knowledge, and 6 (20%) had good
knowledge. This showed that most of the
people have lack of proper knowledge
regarding management of adolescent crisis.
It was supported by similar studies
conducted by Paul et al [8] on knowledge
and attitude towards alcoholism among
adolescents. The study finding disclosed
that 6% had good knowledge, 76% had
average knowledge, and 18% had poor
knowledge (Table 1).
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The comparison between pre- and
posttest knowledge scores of high school
teachers were found to be significant at t29
=27.11 (p>0.05). The significant results
obtained suggest that STP helped to gain
knowledge regarding the identification and
management of adolescent crisis. Hence H1
was accepted (Table 2) The results obtained
are in accordance with the studies conducted
by Kumar et al. (2013) where statistically
significant improvement was observed in
knowledge regarding the harmful effects of
alcohol and tobacco use (t = 27.61, p =
0.001). [9]
The paired t-test was computed to
determine the pretest knowledge scores with
selected sociodemographic variables except
gender. Only gender (χ2 = 9.1) has
statistically significant association with
knowledge scores, whereas the rest of the
variables such as age, religion, educational
qualification, and total year of experience in
teaching were nonsignificant. Similar
findings were observed in a study done by
Sharma. [10] The results showed no
significant relationship between pretest
knowledge scores.
Table 1: Frequency (f) and percentage (%) distribution of
knowledge scores among high school teachers
Knowledge scores Pretest (n)
Posttest (n)
Frequency %
Frequency %
Good (20>)
6
20 30
100
Average (15-19)
16
53 00
00
Poor (<14)
8
27 00
00

Group

Table 2: Comparing knowledge score
Knowledge score
Paired
t-test
Pretest Posttest
Increased
score
score
17±3
31.8±1.88
14.8
27.11

df

29

p<0.001

CONCLUSION
The study findings revealed a
significant difference in the knowledge
scores in pretest when compared to posttest
score. The results of this study add support
to the use of STP as an effective

intervention to improve the knowledge
about the identification and management of
adolescent crisis. It may also benefit in early
detection and management of adolescent
crisis, which in addition helps in creating
productive children to the community.
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Knowledge and Attitude about Breast Milk
Banking among Final Year B.Sc. Nursing Students
Asha Vinod Bhat1

Abstract
Background: Breast Milk is the first food in life which ensures that infants and young children get a
healthy and nutritious start in life. In India, most of the mothers are unaware of expression and
storage of breast milk, which leads to inadequate provision of mother’s milk to the baby resulting in
disturbed health status of the child as the mother returns to her employment.
Objectives: To assess the knowledge and attitude of B.Sc. Nursing students regarding breast milk
banking and to determine the association of knowledge and attitude with selected demographic
variables.
Methods: Descriptive design was adopted. Data was collected by using a self-administered
questionnaire prepared by the researcher from the 110 final year nursing students studying in three
different nursing colleges of Belagavi. The sampling technique used for the study was non-probability
sampling technique [purposive] and data was summarized and evaluated by differential and
inferential statistics.
Results: There was hundred percent response rate. Of the total students, 64% students had average
Knowledge, 33% had good knowledge and 3% had poor knowledge. Regarding the attitude, majority
of students had positive attitude (88.2%) and (11.8%) had neutral attitude.

Keywords: Knowledge, Attitude, Breast milk bank
Introduction
India is a developing country and has its own challenges related to health. One among them is having the highest
number of low-birth-weight babies and significant mortality and morbidities in very-low-birth-weight (VLBW)
population. The prevalence of low-birth-weight babies in various hospitals is 20% with high significance of mortality
and morbidity accounting for 26% neonatal deaths according to a UNICEF report in 2016. Feeding these babies with
breast milk can significantly reduce the risk of infections.1
A human milk bank or breast milk bank is a service which collects, screens, processes, and dispenses by prescription
human milk donated by nursing mothers who are not biologically related to the recipient infant. The World Health
Organization (WHO), American Academy of Pediatrics (AAP) and United Nations Children’s Fund recommend that the
best alternative to a mother’s own breast milk is the milk from a healthy wet nurse or donor human milk (DHM) from
a human milk bank (HMB).
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For LBW babies, mother’s own milk may be used in most
cases except a few situations such as mother is very sick,
or on anticancer or radioactive drug.2
The American Academy of Pediatrics found that
breastfed premature babies will have significant growth
and progress than the formula-fed counterparts. Studies
have proven that breastfeeding lowers the risk of having
many illnesses in babies and mothers, like asthma,
childhood leukemia, and emotional disturbance in
children and breast cancer among mothers. Breast milk
provides the correct balance of nutrients so that an
infant grows into a strong and healthy toddler.
Breastfed infants, and those who are fed expressed
breast milk, have fewer deaths during the first year and
experience fewer illnesses than babies fed with
formula.3
The first milk bank in Asia under the name of ‘Sneha’,
founded by Dr. Armeda Fernandez, was started in
Dharavi, Mumbai, on 27th November, 1989. Currently,
the number of human milk banks has grown to nearly 14
all over India but the growth of human milk banks has
been very slow as compared to the growth of neonatal
intensive care units.1 Infant and Young Child Feeding
(IYCF) chapter of Indian Academy of Pediatrics (IAP) and
Human Milk Banking Association together formed Infant
and Young child Feeding & Human milk Banking
Guidelines 2015. The purpose of these guidelines is to
ensure quality milk as a safe end product. These guides
would help the existing and upcoming human milk
banks to ensure the quality of donated human milk.8
A study was conducted by Pantazi et al. from London,
England, regarding support for mothers to provide
breast milk. Out of 55 staffs, 53% of pediatric staff had
received no training in breastfeeding during or after
nursing school. 22% of neonatal staff had no relevant
training, yet they frequently were asked to help mothers
in providing breast milk for their infants. Some
respondents demonstrated lack of relevant knowledge
including the importance of breast milk, ideal
frequencies for milk expression, and the potential to
establish lactation at any time.9
A descriptive study was done in North Carolina by
Bernaix LW et al. to assess the nurses’ knowledge and
attitude about storage of breast milk. Total 27 nursing
staffs were surveyed by using 42 items. Only 46% of
respondents reported having received breastfeeding
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education in their training programs; 85% had received
on-the-job training. The nurses surveyed were involved
in breastfeeding support, yet many had incorrect
information and negative attitude toward breastfeeding
and storage of breast milk.10
Nurses act as the backbone of the healthcare delivery
system. They take care of people belonging to all age
groups across the life cycle. Being a key person of
healthcare delivery system, he/she has to educate the
mothers about breast feeding, its importance, benefits,
storage and so on. Nurses working in NICU, PICU and
maternity wards must know the concept of storing
breast milk.
Even though this concept of breast milk banking is a
familiar topic for Indian mothers, it is the duty of nurses
to give education to working mothers about storage of
breast milk. Final year B.Sc. Nursing students are the
future staff nurses who can take up this topic seriously
and teach mothers. This study is aimed to understand
the students’ existing knowledge and attitude regarding
breast milk banking, so additional knowledge can be
given if it is required in future. The objectives of the
study were to assess the knowledge and attitude of
B.Sc. Nursing students regarding breast milk banking
and determine the association knowledge, attitude with
selected demographic variables.

Materials and Methods
Quantitative non-experimental research approach was
adopted in this study. Descriptive study design was used
to conduct the study. Three nursing colleges of Belagavi,
Karnataka, were selected purposively for the study. All
final year B.Sc. Nursing students, who gave consent to
participate in the study, were included for study. Nonprobability purposive sampling technique was used to
select the sample. The sample size was 110 final year
B.Sc. Nursing students (College I -21, College II -33 and
College III -56).
The research tools used for the study were a selfreporting questionnaire and 4-point Likert scale to
assess the attitude regarding storage, expression, milk
donation and wet nursing. The self-reporting
questionnaire was used to assess the knowledge
regarding constituents of breast milk, importance,
storage, breast milk banking, and option for preserving
the milk in working woman.
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Categorisation of Knowledge Score
Category
Score

Poor
0-8

Average
9-16

Good
17-24

Each correct answer was awarded a score of 1 mark and for wrong answer, 0.

Categorization of Attitude Scores: Four-Point Likert Scale (14 Items, 13 Positive, One Negative)
S. No.

Question

Strongly Agree
4

S. No.
1
2
3

Agree
3

Category
Negative Attitude
Neutral Attitude
Positive Attitude

The tool was validated by four experts and it was found
to be reliable (0.81). Ethical clearance was obtained
from Institutional Ethical Committee (IEC). The collected
data was summarized and tabulated by descriptive
statistics such as mean, median, standard deviation,
correlation and inferential statistics.

Results and Discussion
The results were discussed under four sections.

Section I: Demographic Variables
With regard to their age, majority (89%) of the students
were between 20 and 22 years of age, 85.46% were
females and 60% of the students belonged to Hindu
religion. Considering their awareness regarding breast

Disagree
2

Strongly Disagree
1
Score
1-19
20-38
39-56

milk banking, majority 57% were not aware with regard
to the source of information 42% got information
through magazines.

Section II: Knowledge and Attitude Assessment
Scores
Out of total students, 33% had good knowledge, 64%
had average knowledge and 3.4% had poor knowledge
(Figure. 1). The mean score of knowledge was
14.43±3.36
With regard to the attitude, 88.2% of students had
positive attitude and 11.8% were with neutral attitude
(Figure. 2). The mean attitude score was 45.1±5.33
(Table 2).

Figure 1.A Cone Diagram representing the Knowledge Scores of Final Year BSc.
Nursing Students regarding Breast Milk Banking
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Figure 2.A Cylindrical Bar Diagram representing the Attitude of Final Year BSc.
Nursing Students regarding Breast Milk Banking

Rest of the demographic variables like gender, religion,
awareness about BMB, source of information and
attended training are not associated.

Section III: Correlation between Knowledge and
Attitude
The present study results showed a positive correlation
(r=0.2566) between knowledge and attitude.

Association between attitude and selected
demographic variables were computed (Table 3)

Section IV: Association between knowledge
with selected demographic variables were
computed (Table 1)

Table 2 shows the association between attitude and
attending any awareness program of the sample with
regard to breast milk banking. Rest of the demographic
variables like age, gender, religion, awareness about
BMB and source of information are not associated.

Table 2 shows the association between knowledge and
age of the sample with regard to breast milk banking.

Table 1.Mean, Standard Deviation, Possible Range of Scores and Obtained Range of Scores
in terms of the Knowledge and Attitude of Students

Knowledge

Mean score
14.43

Standard deviation
3.36

Possible range of Scores
0-24

Attitude

45.1

5.33

1-56

Obtained Scores
33% Good Knowledge
67% Average Knowledge
88.2% Positive attitude
11.8% Neutral

n=110

Table 2.Association between Knowledge with selected Demographic Variables

S. No

Demographic Data
0-8

1
20 To 22
23 To 24
25 To 26

2
2
1
Total

2
Female
Male

37

Total

35
12
63
110

Percentage

31.82
10.9
57.28
100

3
0

Gender
60
11

30
6

93
17
110

84.54
15.46
100

2

Religion
47

16

65

59.1

3
Hindu

No. Of Samples
Sep-16
17-24
Age (Yrs)
0
33
8
2
62
0

Inference
X2=-103.29
Df=4
P>0.05
S
X2=0.588
Df=2
P>0.05
Na
X2=8.69
Df=6
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Muslim
Christian
Others
4

0
2
0

0
21
3

1
18
0

Yes
No

Awareness About Bmb
2
31
12
2
38
25

Relatives
Magazine
Tv
Internet

Source Of Information
1
6
7
1
12
13
0
14
25
2
19
10

Yes
No

Attended Any Training
0
6
0
4
64
36

5

6

1
41
3
110

0.9
37.28
2.72
100

45
65
110

40.9
59.1
100

14
26
39
31
110

12.72
23.63
35.46
28.18
100

6
104
110

5.46
94.54
100

P>0.05
Na

X2=1.697
Df=2
P>0.05
Na
2
X = -8.521
Df=6
P>0.05
Na

X2=3.623
Df=2
P>0.05
Na

n=110

Table 3.Association between attitude and selected demographic variables

S. No

Demographic Data
0-8

1
20 to 22
23 to 24
25 to 26

0
0
0
TOTAL

2
Female
Male

0
0
TOTAL

3
Hindu
Muslim
Christian
Others
4
Yes
No
5
Relatives
Magazine
TV
Internet
6
Yes
No

0
0
0
0

No. of Samples
Sep-16
17-24
Age (Yrs)
10
88
3
9
0
0

Total

98
12
0
110

Percentage

89.19
10.9
0
100

Gender
11
3

84
12

95
15
110

86.37
13.63
100

Religion
8
0
5
0

57
2
30
8

65
2
35
8
110

59.1
1.8
31.8
7.3
100

Awareness about BMB
0
4
43
0
9
54
Source of Information
0
9
0
10
0
17
0
22

4
20
14
14

Attended any Training
0
2
3
0
2
103

47
63
110

42.72
57.28
100

13
30
31
36
110

11.81
27.27
28.2
32.72
100

5
105

4.55
95.45

Inference
X2=-2.245
df=4
P>0.05
NA
X2=0.827
df=2
P>0.05
NA
X2=1.559
df=6
P>0.05
NA

X2=0.861
df=2
P>0.05
NA
2
X = -7.018
df=6
P>0.05
NA

X2=19.76
df=2
P>0.05
Significant

n=110
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Discussion
In the present study, the researcher found that total
33% students had good knowledge, 64% students had
average knowledge and 3.4% had poor knowledge. With
regard to attitude, majority of students had positive
attitude (88.2%) and 11.8% had neutral attitude. This
finding is supported by a similar study conducted by
Ekşioğlu A et al. at Turkey mothers’ views of milk
banking. The findings of the study revealed that 41.6%
were aware of milk banking, 71.3% were willing to
receive milk bank services and 68.8% were willing to
donate breast milk. 62.2% of those who did not want to
make donation stated risk of contagion as a reason,
8.2% of the participants had worked as wet-nurses
before. This shows that the knowledge regarding human
milk banking in mothers is good.5

Conclusion
World Health Organisation recommends that infants
should be exclusively breast feed for first six months of
life to achieve optimal growth and development. Some
of the successful breastfeeding mothers produce breast
milk more than the amount needed for their babies.
These breastfeeding mothers welcomed the idea of
breast milk donation and the establishment of breast
milk bank; at the same time, some mothers are
perceived to have insufficient milk production.6
Conditions like preterm infants or those with severe
medical conditions, or when the mothers are ill or under
tremendous stress prevent infants from receiving their
own mother’s milk. Therefore, breast milk donation can
serve as a bridge to satisfy the needs of these infants
and compensate for the inadequate supply from their
mothers.7
Therefore, banked donor milk is an option when the
infant cannot be breastfed and/or when the mother’s
own expressed milk is unavailable. Thus, nurses are
recommended to increase their knowledge of
breastfeeding to encourage mothers to continue
breastfeeding and monitor the breast milk bank in the
future. Nurses also play an important role in the
promotion of arousing the public attention about the
establishment of breast milk bank. Healthcare
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professionals should also receive more knowledge or
training in breastfeeding as well as about breast milk
donation and breast milk bank establishment. Thus, the
current study addresses the need for improving the
knowledge and attitude regarding breast milk banking.
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ABSTRACT
Background: The food what we eat is the main source of energy that help for the physical, mental and
social development of an individual. There are people who knowingly abstain food for known and
unknown reasons.
Aims and objectives: A study was conducted to assess the level of knowledge regarding Anorexia
Nervosa, to find out association between pre-test scores with selected demographical variables.
Material and Method: Sixty adolescent girls Students who were selected by convenient sampling
technique from Bachelor of Physiotherapy. They were assessed for the level of knowledge regarding
Anorexia Nervosa by self structured questionnaires.
Results: In a majority of subjects 34(56.67%) had average knowledge, subjects 23(38.33%) had poor
knowledge and 3(5%) had good knowledge among students. There was significant association between
knowledge score with religion, family income and diet pattern.
Conclusion: Our findings reveals that were adolescents with average knowledge and there were statistical
significant association between knowledge scores and selected demographic variables.
Key words: adolescent girls, Knowledge, Physiotherapy students, anorexia nervosa.

INTRODUCTION
Adolescence from Latin adolsere
meaning 'to grow up' is a transitional stage
of physical and psychological development
that generally occurs during from puberty to
legal adulthood (age of majority).
Adolescence is usually associated with the
teenage
years,
but
its
physical,
psychological or cultural expression may
begin earlier and end later. For example
puberty now typically begins during
preadolescence particularly in females.
Puberty is a period of several years in which
rapid physical growth and psychological
changes occur, culminating in sexual

maturity. The average age of onset of
puberty is at 11 for girls and 12 for boys. [1]
Eating disorder are mental disorders
defined by abnormal eating habits that
negatively affect a person's physical or
mental health. They include binge eating
disorder where people eat a large amount in
a short period of time, anorexia nervosa
where people eat very lesser and thus have a
low body weight, bulimia nervosa where
people eat a lot and then try to rid
themselves of the food, pica where people
eat non-food items, rumination disorder
where
people
regurgitate
food,
avoidant/restrictive food intake disorder
where people have a lack of interest in food,
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and a group of other specified feeding or
eating
disorder.
Anxiety
disorders,
depression, and substance abuse are
common among people with eating
disorders. [2]
According to national institute of
mental health (NIMH) 0.5%-3.7% women
suffers with anorexia nervosa at some point
of lives. A study conducted by the national
association of anorexia nervosa and
associated disorder reported that 5-10% of
anorexics will die within 10 years after
contracting the disease;18-20% of anorexics
will be dead after 20 years and only 30-40%
ever fully recover. [3] The mortality rate
associated with anorexia nervosa is 12 times
higher than the death rate of all causes of
death for females 15-24 years old.20% of
people suffering from anorexia will
prematurely die from complications related
to anorexia nervosa including suicide and
heart problems. [4]
Anorexia most often has its onset in
adolescents and in most prevalent among
adolescent girls. [5] Recent studies show that
the onset of anorexia range from 13 to 17
years in average and it also reduced to 9 to
12 it can affect men and women of any age,
race and socio economic and cultural
background. Anorexia nervosa occurs in
females 10 times more than in males. [6]
Anorexia nervosa is a disorder
which selectively befalls the young. They
are scared and trapped. There is no known
way to prevent anorexia nervosa. Early
treatment may be the best way to prevent
the disorder from progressing. So teenagers
have to be aware of the deleterious effects
of anorexia nervosa. [7]
The onset of anorexia usually occurs
during adolescents with a median age of 17
years. [8] About 0.5% to 1% of teenage girls
develop anorexia nervosa (AN) in the West.
Milder forms of eating disorders occur in an
additional 5% to 10% of post pubertal girls.
[9]
In one study, disordered eating attitudes
and behavior were present in over 27% of
1739 school girls aged 12 to 18 years.
[9]
There is a need for evaluation of the risk
factors in detail for eating disorders.

Based on the literature and
investigator experiences the investigator
feels that it is important to create awareness
among adolescence girls regarding anorexia
nervosa. So the knowledge of the
adolescence girls may be applied in early
medical validation. Hence the investigator
planned to assess the knowledge on
anorexia nervosa among adolescence girls
studying in pre-university collages at
Belagavi City.
MATERIALS AND METHODS
A descriptive survey method was
used in the study to address the participants.
The sample size consists of 60 1 st year
students of KLE’s Institute of Physiotherapy
the samples were selected by adopting Nonprobability convenient sampling technique.
Data was collected by using the self
structured knowledge questionnaire on
Anorexia Nervosa. The questionnaires
consisting two sections, section one to seek
the demographic data of participants and
section two consist of 20 items of multiple
choice question to assess the knowledge
regarding anorexia nervosa.
RESULTS
Findings related to socio demographic
variables:
Table – 1. Reveals the distribution of demographic variable of
subjects under the study.
Sl. No & Variables
Frequency Percentage
1
Age
17 years
13
21.67%
18 years
22
36.67%
19 years
25
41.67%
2. Religion Age
Hindu
29
48.33%
Christian
13
21.67%
Muslim
11
18.33%
Other
7
11.67%
3. Family income
<10,000
6
10%
10,000-15,000
14
23.33%
>15,000
40
66.67%
4. Dietary pattern
Vegetarian
23
23.33%
Non-vegetarian 11
18.33%
Both
35
58.33%

Table 1: The observation Indicated that
majority 19(41.67) of the subjects belongs
to 19 years of age. Maximum number of
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subjects, 29(48.33%) belongs to Hindu.
Majority subjects 40(66.67%) belongs to
family income of >Rs 15,000 and maximum
number of subjects, 35(58.33%) belongs to
both diet.
Findings related to distribution of
knowledge score of adolescents girls.
In a majority of subjects 34(56.67%) had
average knowledge, subjects 23(38.33%)
had poor knowledge and 3(5%) had good
knowledge among students.
The below pie chart reveals that 56%
of subjects had poor knowledge, 38.33%
had poor knowledge and only 5% were
good knowledge score.

5%
Good

38.33,%

Average
56.67,%

Poor

Chart- 1. Pie Chart shown the percentage distribution of
knowledge score of subjects.

Table- 2. Mean, Median, Mode, Standard Deviation and range of knowledge scores of subjects regarding Anorexia Nervosa among
adolescent girls.
Area of analysis
Mean Median Mode Standard deviation Range
Knowledge regarding anorexia nervosa 11.88
12.5
12
1.64
7

Association between the knowledge scores
with selected demographic variables:
The Chi-Square test reveals that
knowledge level of students in order to age
is (X2= 3.245, df=2), religion(X2=51.63,
df=3), family income (X2=12.93, df=2) and
diet pattern (X2=10.03, df=2). Here age is
not significant with knowledge among the
students but religion, family income and
diet pattern are significant with the
knowledge among students. It reveals that
there is significant association between
socio demographic variables like religion,
family income and diet pattern and the
knowledge among the students regarding
Anorexia Nervosa
DISCUSSION
Findings related to social demographical
variables
According to age of subjects
(41.67%) belongs to 19 years of age, while
minimum (21.67%) belongs to 17 years of
age and (36.67%) belongs to 18 years of
age. Religion of subjects (48.33%) belongs
to Hindu, (21.67%) belongs to Christians,
(18.33%) belongs to Muslim and (11.67%)
belongs to any other groups. Were as
Majority of subjects that (66.67%) belongs

to more than Rs 15,000 income, (23.33%)
belongs to Rs 10,000 to 15,000 and
remaining (10%) belongs to less than Rs
10,000 income and diet pattern of the
subjects showed (58.33%) belongs to both
diets, (23.33%) belongs to vegetarian and
(18.33%) belongs to non-vegetarian.
Mean
Median,
Mode,
Standard
Deviation, and Range of knowledge score
of subject
In this study, mean score was
(11.88), median (12.5), mode (12) and
standard deviation was (1.644). There are
almost (56.67%) having average knowledge,
(38.33%) having poor knowledge about the
subjects and (5%) having good knowledge
regarding Anorexia Nervosa.
Findings related to distribution f subjects
according to knowledge score
In a majority of subjects 34(56.67%)
had
average
knowledge,
subjects
23(38.33%) had poor knowledge and 3(5%)
had good knowledge among students.
Association
between
the
selected
demographic variable and the knowledge
scores
There were age is not significant
with knowledge among the students but
religion, family income and diet pattern are
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significant with the knowledge among
students. It reveals that there is significant
association between socio demographic
variables like religion, family income and
diet pattern and the knowledge among the
students regarding Anorexia Nervosa.
A similar study was conducted on an
effectiveness trial of a dissonance-based
eating disorder prevention program for high
risk adolescent girls. Adolescent girls with
body image concerns (N = 306; M age =
15.7, SD = 1.1) randomized to the
dissonance
intervention
showed
significantly greater diseases in thin-ideal
internationalization, body dissatisfaction,
dieting attempts, and eating disorder.
CONCLUSION
Based on finding of the study, it is
concluded that
The data has been collected through
the multiple choice questionnaire method.
Level of knowledge was assessed among the
1st year BPT Students of K.L.E.U’s Institute
of physiotherapy Belagavi, Karnataka.
Knowledge score showed significant
association with demographic variables like
family income, religion, and diet pattern.
Knowledge score showed that there is no
significant association with demographic
variable of age. Obtained score analyzed
and found the range by statistical method.
To conclude the study as author of this
article suggest that there is huge awareness
is need to adolescent girls in order to
overcome with faulty thought regarding
their diet which leads not only mental
disequilibrium as well physical health.
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ABSTRACT
Epilepsy is one of the oldest diseases known to human. The term epilepsy is derived from the Greek
word “epilamabavian” meaning is “to seize or to take hold of”. According to Hippocrates it was a
disease of the brain. The incidence is about 1 in every 200 to 300 persons. The epilepsy is a symptom
complex of several disorders of brain function characterized by recurring seizures. Thus, epilepsy is
not a disease but a symptom. There may be associated loss of consciousness, excess movement or loss
of muscle tone or movement, disturbances of behavior, mood, sensation, and perception.
Sudden unexplained death in epilepsy (SUDEP) occurs in small percentage of person with epilepsy.
An effective anticonvulsant should control seizures and also prevent recurrent seizure activity. In
many settings nurses and parents focus on individual treatment. The role of nurse in the management
and education of patient with epilepsy and their family is most important. Nurses are highly valid for
providing care, advice and support to the patients with epilepsy and their family members.
Key words: effectiveness, Structured teaching program, knowledge, first aid management of epilepsy,
family members.

INTRODUCTION
Epilepsy is not a disease. It is a sign or
symptom of an underlying neurological
disorder.
Epilepsy is a common medical and
social disorder or group of disorders with
unique characteristics. Epilepsy is usually
deﬁned as a tendency to recurrent seizures.
The word “epilepsy” is derived from Latin
and Greek words “epiamabavian” meaning
is “to seize or to take hold of”. According to
Hippocrates it was a disease of the brain. In
later ages it becomes known as “the falling
sickness” with the victim being consigned to
as glum as for the insane. Regardless of the
insight gained into epilepsy, lack of
knowledge, stigma and fear are associated
with this problem. [1]

Epilepsy is a neurological disorder
characterized by unprovoked, recurring
seizures that disrupt the nervous system and
can cause mental and physical dysfunction.
[2]
This disturbance occurs due to the
uncontrolled over activity of brain cell, and
is seen in as a seizure that can last for
several second, minute or occasionally
hours. [3] There may be associated loss of
consciousness, excess movement or loss of
muscle tone or movement, disturbances of
behavior, mood, sensation, and perception.
[4]
Based on the clinical features of the
attack the seizures are classified in to five
groups, as Grand mal (major or
generalized), petit mal, psychomotor,
jacksonian and focal, miscellaneous
(myoclonic, akinetic) seizures. [5]
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An effective anticonvulsant should control
seizures and also prevent recurrent seizure
activity. [6] First aid management is the
immediate treatment given to the victim of
an accident or sudden illness, before
medical help is obtain. [7]
In many settings nurses and parents
focus on individual treatment. The role of
nurse in the management and education of
patient with epilepsy and their family is
most important. Nurses are highly valid for
providing care, advice and support the
patient with epilepsy. [8]
In many settings nurses and parents
focus on individual treatment. The role of
nurse in the management and education of
patient with epilepsy and their family is
most important. Nurses are highly valid for
providing care, advice and support the
patient with epilepsy. [1]
MATERIALS AND METHODS
A evaluative study was conducted
on Structured Teaching Programme for
family members of patient with epilepsy
regarding first aid management of epilepsy
in K.L.E Dr. Prabhakar Kore Hospital and
MRC, Belagavi using a one group pretest
and post test research design. A study was
conducted on 30 members in K.L.E Dr.
Prabhakar Kore Hospital and MRC,
Belagavi, to assess their knowledge
regarding first aid management of epilepsy.
Purposive sampling technique was used for
sample selection. The structured interview
schedule is used in the study consists of 2
sections, namely section A and B. Section A
consists of 9 questions seeking the
demographic data of the subjects. Section B
consists of 30 multiple choice items related
to knowledge items with 4 options. A
scoring system is developed for the items.
Each correct answer is assigned a score of
„one‟ and wrong answer a score of „zero‟.
The total score of section B is 30. The
collected data was tabulated and analyzed in
terms of descriptive and inferential
statistics.

RESULTS
TABLE 1: The data presented in table 1
indicates that
1. Indicates the distribution of respondents
by age. Majority of the respondents
11(36.67%) are belongs to the age group
of 15-30 and 30-45 year, 8 (26.67%)
respondents are belongs to 45-60 year.
2. Indicates the distribution of respondents
by Gender. In respondents 18 (60%) are
male and 12 (46%) are female
3. Indicates the distribution of respondents
by duration of epilepsy illness of the
patient. In respondent‟s family member
13(43.33%) are suffered by epilepsy
illness for less than 1 year, 14(46.67%)
are suffered for 1-5 years and 3(10%) of
respondents are suffered for more than 5
years duration.
4. Indicates the distribution of respondents
according to their relationship with the
patient. In respondents 4 (13.33%)
person‟s husband or wife, 6 (20%)
persons child and 8 (26.67%) person‟s
brother or sister and 12 (40%) person‟s
are other suffered by epilepsy illness‟s.
5. Indicates the distribution of respondents
according to their marital status. Among
respondents
majority
of
them
22(73.33%) are married, 8(26.67%) are
single and no one is widow or divorced.
6. Indicates the distribution of respondents
according to their type of family.
Majority of the respondents 17(53.67%)
are living in nuclear family, 13(43.33%)
are living in joint family and none of
them are living in extended family.
7. Indicates the distribution of respondents
according to their type of family.
Majority of the respondents 17(53.67%)
are living in nuclear family, 13(43.33%)
are living in joint family and none of
them are living in extended family
8. Indicates the distribution of respondents
according to their educational status.
Majority of the respondents 9(30%) are
having secondary and PUC, 2(6.67%)
are having primary, 3(10%) are having
under graduate and 6(20%) are illiterate
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9. Indicates the distribution of respondents
majority of them 18(60%) are employed
by occupation. Among respondents
and 12(40%) are unemployed.
SECTION I: Findings of demographic variables of respondents
TABLE-1: Frequency and percentage distribution of respondents to socio demographic variables. n=30
SR.NO.
1.

2.

3.

4.

5.

6.

7.

8.

9.

Demographic variables
Age
15-30
31-45
46-60
above 60
Gender
Male
Female
Duration of illness
less than 1 year
1 to 5 yr
more than 5 yr
Relationship of respondents
husband/wife
father/mother
brother/sister
other
Marital status
single
married
divorced
widow
Religion
Hindu
Muslim
Christian
Others
Type of family
Nuclear
Joint
Extended
Educational status
Illiterate
Primary
Secondary
PUC
under graduate
post graduate
Occupation
employed
unemployed

Frequency(f)

Percentage (%)

11
11
8
0

36.67%
36.67%
26.67%
0%

18
12

60%
40%

13
14
3

43.33%
46.67%
10%

4
6
8
12

13.33%
20%
26.67%
40%

8
22
0
0

26.67%
73.33%
0%
0%

25
4
0
1

83.33%
13.33%
0%
3.33%

13
17
0

56.67%
43.33%
0%

6
2
9
9
3
1

20%
6.67%
30%
30%
10%
3.33%

18
12

60%
40%

Section II: Findings related to the effectiveness of structure teaching programme by
comparing the pre-test and post-test knowledge scores.
TABLE -2: Comparison of pre and Post test knowledge level of respondents regarding first aid management of patient with
epilepsy. n= 30
Knowledge Category Pre test
Post test
Score
Frequency Percentage Frequency Percentage
<10
Poor
10
33.33%
0
0%
10-20
Average
20
66.67%
19
63.33%
> 20
Good
0
0%
11
36.67%
Total
30
100%
30
100%

Table 2 shows the comparison of pre and
post test knowledge level of respondents
regarding first aid management of patient
with epilepsy. When comparing, in pre test
majority of the respondents 10(33.33%)
have poor knowledge, where as in post test
nobody is having inadequate knowledge;
20(66.67%) respondents are having average
knowledge in pre test, where as in post test
19(63.33%) respondents have average
knowledge. In pre test nobody is having

good knowledge when comparing to post
test 11(36.67%) respondents are having
good knowledge .It shows that there is an
increase in knowledge score in post test
after the structured teaching program.
TABLE-3:Mean, median, mode standard deviation and range
of knowledge scores of subject regarding first aid management
of epilepsy. n=30
Area of
Mean Median Mode Standard Range
Analysis
Deviation
9.96
10
11
3.24
13
Pre-test
19.33
18
18
4.50
15
Post-test
8
7
1.26
2
Differences 9.37
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TABLE 3 reveals that difference between
pre-test and post-test score showed that over
all difference in between pre-test and posttest in mean was 9.37, median was 8, mode
was 7, standard deviation was 1.26 and
range was 6.

Table 4 represents the difference between
pretest and post test knowledge scores of
respondents regarding first aid management
of patient with epilepsy. The paired t- value
at 5% level of significance is 11.14 (P<
0.05), which indicates that there is a
significant difference between pre and post
test knowledge scores among respondents
regarding first aid management of patient
with epilepsy. Hence the hypothesis H1 There is a significant difference between
pretest and post test knowledge scores of
family members of patient with epilepsy is
accepted.

TABLE-4: Comparison of pre-test and post -test knowledge
score of respondents regarding first aid management of
patient with epilepsy by using Paired “t” test. n=30
Pre test
Post test
Paired P
Significance
tvalue
Mean SD
Mean SD
value
9.96
3.24 19.33
4.50 11.14
0.05
Significant
(p<0.05)

Section III: Findings related to the association between pre test and post-test
knowledge scores of respondents regarding first aid management of epilepsy with their
selected demographic variables.
TABLE-5: Association between pre-test and post- test knowledge scores of respondents with selected demographic variables.
Sr.
No.

Socio Demographic
Variables

1.

Age
15-30
30-45
45-60
above 60
Gender
male
female
Duration of epilepsy illness
less than 1 year
1 -5 years
more than 5 years
Relationship of respondents
husband/wife
father/mother
brother/sister
others
Marital status
single
married
divorced
widow
Religion
Hindu
Muslims
Christian
Others
Type of family
Nuclear
Joint
Extended
Educational status
Illiterate
Primary
secondary
PUC
under graduate
post graduate
Occupation
employed
unemployed

2.

3.

4.

5.

6.

7.

8.

9.

Knowledge Score Of Respondents
Good
Average
Poor

Chi-Square Value
Calculated Table
Value
Value

3
2
1
0

6
8
5
0

2
1
2
0

1.54

12.59

4
2

11
8

3
2

0.13

5.99

4
2
0

7
10
2

2
2
1

2.307

9.49

1
1
1
3

2
4
6
7

1
1
1
2

1.23

12.59

3
3
0
0

3
16
0
0

2
3
0
0

3.24

12.59

5
1
0
0

16
2
0
1

4
1
0
0

9.41

12.59

4
2
0

11
8
0

2
3
0

0.782

9.49

1
1
1
2
1
0

3
1
8
5
1
1

2
0
0
2
1
0

15.19

18.31

3
3

12
7

3
2

0.32

5.99
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The findings of table 5 reveals that
the variables age, gender, duration of
epilepsy illness, relationship of respondents,
marital status, religion, type of family,
educational
status,
occupation
are
independent of each other. The chi-square
calculated value is less than the chi- square
table value, reject the hypothesis. Hence
there is no association between knowledge
scores and demographic variables.
DISCUSSION
Section
I: Findings of demographic
variables of respondents.
 Majority of the respondents 11(36.67%)
are belong s to the age group of 15-30
and
30-45
years,
8
(26.67%)
respondents are belongs to 45-60 years
and none of them are belongs to above
60 years of age.
 Among respondents 18(60%) are male
and 12(46%) are female.
 Among respondent‟s family member
13(43.33%) are suffered by epilepsy
illness for less than 1 year, 14(46.67%)
are suffered for 1-5 years and 3(10%) of
respondents are suffered for more than 5
years duration.
 In respondents 4(13.33%) person‟s
husband or wife, 6(20%) persons child
and 8(26.67%) persons brother or sister
and 12(40%) person‟s are suffered by
epilepsy illness.
 Among respondents majority of them
22(73.33%) are married, 8(26.67%) are
single and no one is divorced and
2(6.67%) are widow.
 Among respondents majority of them
25(83.33%) are Hindu, 4(13.33%) are
Muslim, 3(10%) are others and none of
them are Christian.
 Majority of the respondents 17(53.67%)
are living in nuclear family, 13(43.33%)
are living in joint family and none of
them are living in extended family.
 Majority of the respondents 9(30%) are
having secondary and PUC, 2(6.67%)
are having primary education, 3(10%)
are having under graduate and 6(20%)
are illiterate.

 Among respondents majority of them
18(60%) are employed and 12(40%) are
unemployed.
Section
II:
Finding
related
to
effectiveness of structure teaching
programme in terms of comparison of
pre test and post test knowledge scores
regarding first aid management of
epilepsy.
The third objective of the study is to
find the effectiveness of structured teaching
Programme, compare the pre test and post
test knowledge scores of family members
regarding first aid management of epilepsy.
In the present study, the post test
mean score was 19.33 with the standard
deviation of 4.50 when comparing to pre
test mean knowledge score 9.96 with
standard deviation of 3.24, it was
significantly higher and computed paired„t‟
value 11.14 is higher than the table value -----, which shows the structure teaching
programme was effective at P<0.05 level, so
H1 is hypothesis is accepted
Section III: Findings related to the
association between pre test and post-test
knowledge
scores
of
respondents
regarding first aid management of
epilepsy with their selected demographic
variables.
The fourth objective of the study is
to associate pre and post test knowledge of
family members regarding first aid
management of epilepsy with their selected
demographic variable. The study result
shown that there is no significant
association between pre-test and post test
knowledge scores of respondents regarding
first aid management of patient with
epilepsy
and
selected
demographic
variables.
The study findings revealed that the
structure teaching programme was effective
in terms of gaining in knowledge level of
family members of patient with epilepsy
regarding first aid management of epilepsy,
so H2 hypothesis is rejected.
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CONCLUSION
The challenges for patient care in the
future are massive. The work environment
of the nurse is dramatically different from
any other time. Most of the nurses working
in an acute or emergency hospital setting
will encounter patients with epilepsy. An
improper handling of epilepsy patient may
lead to many complications. Nurses should
have skills to take care of patients and
provide timely intervention to minimize the
associated problems and complications
while the patients are undergoing seizure.
Caring for a patient with seizure requires
problem solving and knowledge application
skill. The findings of the study could be
utilized as a basis for in-service education
of nurses. So that, a constant awareness and
clear
understanding
may
be
created regarding epilepsy, and its first aid
management among nurses then only they
can convey the needed information to the
patients, family members of patient,
community people and other health care
team members.
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Abstract:
A study was conducted to assess the knowledge level of primi postnatal mothers regarding KMC and
to find out association between knowledge level of primi postnatal mothers regarding KMC and
selected socio demographic variables. Research approach used in this study was descriptive in
nature. Non experimental descriptive research design was used. 30 primi postnatal mothers admitted
in maternity ward of selected hospital in Belagavi, Karnataka were included. Purposive sampling
technique was used. The result of the study showed that maximum (36.6%) of the primi postnatal
mothers are in the age group of 22-24 years and 20% are in the age group of 25-27 and 28 and above
years respectively. Majority of them (83.4%) were Hindu. Maximum (83.4%) of them collected
information from textbooks. Most (90%) of them were literate. There were equal percentage (50%
each) for both vegetarian and non vegetarian. The study revealed that 63.33% had average
knowledge, 26.7 % had poor knowledge and 10% had good knowledge. The obtained chi square
value for the selected demographic variables in level of knowledge revealed that calculated chi
square value for all demographic variables i.e. age, religion, source of information, education and
diet is more than table value; which means demographic variables is associated with the levels of
knowledge. The findings of the study revealed that educating or training the postnatal mothers in
maternity areas can help to improve the knowledge by providing various teaching programmes
regarding Kangaroo mother care inorder to reduce neonatal morbidity and mortality rate.
Keywords:Knowledge, KMC, Primi postpartum mothers.

Introduction
Kangaroo mother care is a method of newborn care where the babies are kept in skin to skin
contact with a parent preferably the mother. It is commonly used for low birth weight babies as they
are likely to suffer from hypothermia.1
Almost 20 million LBW babies are born every year in less developed countries due to
preterm birth or impaired prenatal growth. This contributes to high rate of neonatal mortality and
morbidity. KMC is an effective way of meeting baby’s need for warmth, breastfeeding, protection
from infection, safety and love.2
In 2014, according to Ministry of Health and Family welfare, about 27 percent of babies were
born with LBW in India. Experts stated that despite of primary interventions available for LBW or
prematurity, Kangaroo mother care is recognized as the most cost effective intervention in India. 3
KMC also refers to providing continuous skin to skin contact between mother and baby,
exclusive breast feeding and early discharge from hospital. Only a small population of newborns
benefits from KMC. The barriers include inadequate knowledge and skills for KMC, and
misperception of KMC.4
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A Cochrane review states that babies provided with Kangaroo mother care have reduced risk
of death, hospital acquired infection and hypothermia. It increases weight gain, growth and rates of
breastfeeding.5
The most important aspect of KMC is that it has good impact on the neurodevelopment of the
premature infant. There is improved survival rate of premature infants due to thermal and cardio
respiratory support. Maternal infant separation results in infant hyper arousal dissociation
behaviours.6
Material and methods:
The present study was conducted to assess the level of knowledge regarding KMC among primi
postnatal mothers admitted in maternity ward of selected hospital, Belagavi, Karnataka. Research
approach used in this study was descriptive in nature. Non experimental descriptive research design
was used. 30 Primi Postnatal mothers admitted in maternity wards of selected Hospital, Belagavi were
included. Purposive sampling technique was used. Data collection was done by using
1. Socio demographic data
2. Structured Questionnaire
The data obtained was analyzed in terms of descriptive and inferential statistics.
Results:
Section-A: Findings related to socio demographic variables.
Table 1: Frequency and percentage distribution of Primi Postnatal Mothers according to sociodemographic variables:
Demographic variables of the samples included in the present study were: age, religion, source of
information, education and diet.
n=30
Sl. Socio demographic
No.
Variables
1. Age in years
a. 19 -21
b. 22-24
c. 25-27
d. 28 and above
2.
a.
b.
c.
d.
3.

52

Religion
Hindu
Christian
Muslim
Others

Source of information
a. Textbooks
b. Staff nurses
The research journal of social sciences

Frequency (f)

Percentage (%)

7
11
6
6

23.4 (%)
36.6 (%)
20 (%)
20(%)

25
1
4
0

83.4 (%)
3.3 (%)
13.3 (%)
0 (%)

25
4

83.4(%)
13.3(%)
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c. Relatives
d. Others

1
0

3.3(%)
0(%)

Education
a. Literate
b. Illiterate

27
3

90 (%)
10 (%)

15
15

50(%)
50(%)

Diet
a. Vegetarian
b. Non- vegetarian

The above table showed that maximum (36.6%) of the primi postnatal mothers are in the age
group of 22-24 years and 20% are in the age group of 25-27 and 28 and above years respectively.
Majority of them (83.4%) were Hindu. Maximum (83.4%) of them collected information from
textbooks. Most (90%) of them were literate. There was equal percentage of both vegetarian and non
vegetarian.

AGE
40.00%
35.00%
30.00%
25.00%

19-21 Yrs

20.00%

22-24 Yrs

36.60%

15.00%
10.00%

25-27 Yrs

23.40%

20%

20%

25-27 Yrs

28 and above

28 and above

5.00%
0.00%
19-21 Yrs

22-24 Yrs

Graph-1: A column graph showing percentage distribution of the primi postnatal mothers
by age.
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RELIGION
0%
3.30%

13.30%
Hindu
Christian
Muslim
Others
83.40%

Graph-2: A pie graph showing percentage distribution of the primi postnatal mothers by
religion.

Source of Information
90.00%
80.00%
70.00%
60.00%

Textbooks

50.00%

Staff Nurses

40.00%

Relatives

30.00%

others

20.00%
10.00%
0.00%
Textbooks

Staff Nurses

Relatives

others

Graph-3: A cylindrical graph showing percentage distribution of the primi postnatal mothers
by source of information.
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Education
90%
80%
70%
60%

Literate

50%

Illiterate

40%
30%
20%
10%
0%
Literate

Illiterate

Graph-4: A pyramid graph showing percentage distribution of the primi postnatal mothers by
education.

Diet

50%

50%
Vegetarian
Non vegetarian

Graph-5: A pie graph showing percentage distribution of the primi postnatal mothers by diet.
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Section-B: Findings related to association between demographic variables and level of
knowledge regarding KMC among Primi postnatal mothers.
Table 2: Mean and Standard Deviation.
n= 30
Sl. No.
1.

Variables
Knowledge regarding KMC

Mean

SD

8.2

2.03

Table 3:Frequency and percentage distribution of level of knowledge regarding KMC among
primi postnatal mothersby using structured questionnaire
n=30
Level of knowledge

Frequency

Percentage

Good

3

10%

Average

19

63.33%

Poor

8

26.7%

Table 3 revealed that 63.33% had average knowledge and 10% had good knowledge.

Level of Knowledge
70%
63.33%

60%
50%
40%

Level of Knowledge

30%

26.70%

20%
10%

10%

0%
Good

Average

Poor

Graph 6: A Line graph showing levels of knowledge among Primi Postnatal Mothers.
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Table 4: Association between demographic variables and level of knowledge regarding KMC
among primi postnatal mothers
n=30
S
Demographic
Good
Average Poor
Cal. Val
TabVal
Df
N. variable
1. Age
19-21yrs
1
3
3
44.58
12.592
6

2.

3.

4.

5.

22-24yrs
25-27yrs
28 and above yrs
Religion
Hindu
Muslim
Christian
Others
Source
of
information
Textbooks

2
0
0

7
4
5

2
1
2

2
0
1
0

17
0
2
0

6
1
1
0

36.47

12.592

6

2

16

7

44.58

12.592

6

Staff nurses
Relatives
Others
Education
Literate
Illiterate
Diet
Vegetarian
Non Vegetarian

1
0
0

2
1
0

1
0
0

3
0

17
2

7
1

44.61

5.991

2

3
0

10
9

3
5

44.5

5.991

2

Table 6 revealed that calculated chi square value for all the demographic variables is more than
table value; which means that demographic variables i.e. age, religion source of information,
education and diet are associated with the levels of knowledge regarding KMC
Discussion:
The findings of the study have been discussed under the following headings:
1. Findings related to socio demographic variables.
1. Age:
Maximum (36.6%) of the primi postnatal mothers are in the age group of 22-24 years and 20%
are in the age group of 25-27 and 28 and above years respectively.
2. Religion:
Majority of them (83.4%) were Hindu.
3. Source of information:
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Maximum (83.4%) of them collected information from textbooks.
4. Education:
Most (90%) of them were literate.
5. Diet:
There were equal percentage (50% each) for both vegetarian and non vegetarian.
2. Findings related to association between demographic variables and level of knowledge
regarding KMC among Primi postnatal mothers.
The study revealed that revealed that 63.33% had average knowledge, 26.7 % had poor
knowledge and 10% had good knowledge.
The obtained chi square value for the selected demographic variables in level of knowledge
revealed that calculated chi square value for all demographic variables i.e. age, religion, source of
information, education and diet is more than table value; which means demographic variables is
associated with the levels of knowledge.
The present study is supported by the study conducted by Ramaiah P. to determine the
knowledge and practice regarding Kangaroo mother care among postnatal mothers. The study
revealed that majority of the mothers had inadequate knowledge (65%). There was an association
found between level of knowledge and practices with demographic variables such as age, education
and parity. 7
Conclusion:
Based on the findings of the study, the following conclusions were drawn:
1. Maximum (36.6%) of the primi postnatal mothers are in the age group of 22-24 years and 20%
are in the age group of 25-27 and 28 and above years respectively.
2. Majority of them (83.4%) were Hindu.
3. Maximum (83.4%) of them collected information from textbooks.
4. Most (90%) of them were literate.
5. There were equal percentage (50% each) for both vegetarian and non vegetarian.
6. The study revealed that revealed that 63.33% had average knowledge, 26.7 % had poor
knowledge and 10% had good knowledge.
7. The obtained chi square value for the selected demographic variables in level of knowledge
revealed that calculated chi square value for all demographic variables i.e. age, religion,
source of information, education and diet is more than table value; which means demographic
variables is associated with the levels of knowledge.
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Effectiveness of Structured Teaching Programme on
Knowledge Regarding Prevention of Respiratory
Tract Infections among Plywood Industry Workers
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Abstract: Objective: To evaluate the effectiveness of structured teaching programme on knowledge regarding prevention of respiratory
tract infections among plywood industry workers. Methods: Pre-experimental study was carried over a period of 3 months on 40 plywood
industry workersat Industrial area of Holenarsipura, Hassan Karnataka. All 40 plywood workers enrolled in study. Results: Result
revealed that, the overall mean knowledge score in the pre-test was 46.8% and 78.1 % in the post test with enhancement of 31.3% and it
is significant at 5% level. Among demographic variables analysed in the study it was inferred that there is a significant association
between knowledge score and the selected demographic variables regarding prevention of respiratory tract infections among Plywood
industry workers knowledge scores at 5% level. Conclusion: Structured Teaching Programme is the best methods to improve the
knowledge which inturn prevents the respiratory tract infections among plywood industry workers.

Keywords: Respiratory tract infections, Structured Teaching Programme, plywood industry workers, effectiveness

1. Introduction
Health is multifactorial and helps people to live well, work
well, and enjoy themselves. It is influenced by both internal
and external factors of society in which people live4.
Health is a dynamic process involving constant adjustments
and adaptations to the changing environment (internal
&external). As the preamble to the constitution of WHO
defines it “Health is a state of complete physical, mental and
social wellbeing and not merely an absence of disease or
infirmity21.
The joint committee of ILO/WHO on Occupational Health
gave the following statement about occupational health “The
general aims of occupational health should be the promotion
and maintenance of highest degree of physical, mental and
social well being of workers in all occupations; the
prevention among workers of departure from health caused
by their working conditions; the protection of workers in
their respective employments from risks resulting from
factors adverse to health; the placing and maintenance of the
workers in an occupational environment adopted to their
physiological and psychological needs1.
Occupational environment is the sum total of external
conditions and the influence which exists in the work place
and which may affect the health of people in that
environment. There are varieties of hazards to which
workers may be exposed and which may cause various
diseases. These are physical hazards, chemical hazards,
biological hazards, mechanical hazards and psycho-social
hazards. Physical hazards include all those physical
factors/agents which may affect the health of workers.
Chemical agents are harmful to skin, respiratory system and
gastrointestinal system. Biologic hazards in work
environment include variety of infective and parasitic
agents. Mechanical hazards refer to mechanical agents such
as unprotected machines, their protruding moving parts, lack

of safety measures and Psycho-social hazards include human
relationship among workers, job security, conditions of
employment, working for long hours in same posture etc1.
Occupational health nursing cover a wide field. The nurse
may come across various situations requiring nursing
interventions.
This
may
include
pre-placement
examinations, periodical health checkups, education and
counseling of workers and their family members about
various health issues; interaction with the management to
initiate any health activity, persuasion for and implementing
immunization and safety measures; investigation of health
hazards, diseases and carrying treatment and rehabilitate
measures etc1
Literature has revealed that since the 1980s, the
governments have not paid major attention to the concerns
regarding occupational health in developing countries,
because of inadequate strategies and policies for
occupational workers. From the National Health Report it
has been found that until 1983 India had no formal health
policy, and therefore, lacked the formation of a health
program design and all the existing services remained
grossly underutilized because of poor facilities, a lack of
community involvement, and the lack of a proper
monitoring mechanism. A new National Health Policy was
announced in 2002. However, this also failed in its mission,
as the planning for public health systems was debilitated4.
To summarize, in most cases budget allocations are
inadequate to support the occupational health activities set
up by governments and enterprises, which tends to kill
occupational health in its stage of implementation, as
exemplified in many developing countries. In order to deal
with this problem, it is necessary to understand the concepts
of occupational health in India, supported by the working
conditions of the labourers in India. Hereby, it is also
important to identify the existing and traditional conditions
of the workers before and after independence. It is also
necessary to understand why a developing country like India
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lacks significant occupational health policies. To accomplish
this, data was collected mainly from documentary sources,
especially publications on occupational health, and also
scrutinized from direct observation using in-depth
interviews4.
The place of work, like home and the school is an important
part of man‟s environment. The health and efficiency of
workers working in any organization get influenced in large
measures by conditions prevailing in their work
environment. The prevailing conditions are related to
physical, biological, chemical and social agents. A worker is
usually exposed to these agents for about 6-8 hours daily. It
is therefore, essential that this environment should be
wholesome and free from any kind of harmful agents as far
as possible. The aim of occupational health is to provide a
safe occupational environment to promote and preserve the
health of workers and to step up their efficiency and
productivity1.

Plywood industry workers were in between 41-50 years of
age.
Sex:
In group of 40 samples 27(67.5%) of the workers are males
followed by 13 (32.5%) are females.
Education:
In group of 40 samples 20(50%) of Plywood Industry
workers were 1-5thstd and 20(50%) Plywood Industry
Workers were found 6-10thstd
Religion
In group of 40 samples Plywood Industry Workers result
shows that 40(100%) of workers belong to Hindu Religion.
Type of family:
In group of 40 samples 35(87.5%) workers belong to nuclear
family and 05(12.5%) workers belong to joint family.

Wood is one of our most useful commercial products.
People have always worked with wood. Most people have
considered wood and wood dust to be relatively harmless,
but they do not know some of the health problems that may
occur due to wood dust and taking appropriate precautions
will help to protect the health of woodworkers4.

Family Income:
In group of 40 samples 33(82.5%) of workers have the
income below Rs. 10,000 and 7(17.5%) workers are in the
range between Rs. 10,001-15,000/-

2. Materials and Methods

Analysis of the data shows that majority ofPlywood Industry
workers inPretest knowledge score was inadequate 67.5% (≤
50 %), Moderate 32.5% (51-75 %) and Adequate was 0.0%
(> 75 %).

This was Pre-experimental study carried out at Industrial
area of Holenarsipura, Hassan Karnataka for a period of 3
months. The study was approved by the institutional
research committee.
The tool used for the data collection consisted of: The self
administered structured questionnaire to assess the
effectiveness of structured teaching programme on
knowledge regarding prevention of respiratory tract
infections among plywood industry workers at Industrial
area of Holenarsipura, Hassan Karnataka
Tool was divided into two parts section I & sectionII
Section I - Demographic data
Section II - Self administered structured questionnaire on
prevention of respiratory tract infections
Research Design:
Pre- Experimental one group pretest posttest researchdesign
has been adopted for the present study.
Major Findings of the Study were
Descriptive and inferential statistics had been used fordata
analysis. The data was presented in the form of tables and
diagrams. Data wasanalyzed by computing mean, standard
deviation, t value and chi - square.

3. Results

But in post test 35.0% of them had moderate knowledge
(51-75 %), 65.0% of them had adequate knowledge (> 75 %)
and none of them had inadequate knowledge (≤ 50
%).,which indicates that the Structured Teaching Programme
improved the knowledge of Plywood Industry workers
regarding Prevention of respiratory tract infections.
Association between knowledge on Prevention of anemia
and selected demographic variables:
Analysis showed that the demographic variables such as
Sex, total experience in years, type of family, monthly
income e, suffered from respiratory infections and type of
treatment pattern has statistically significant association
withKnowledge regarding Prevention of respiratory tract
infections.
Mean, standard deviation and t value regarding over all
Pre test and Post test Knowledge on Prevention of
Respiratory tract infections, n=40
Aspects

Max.
Score
Pre test
40
Post test
40
Enhancement 40

Respondents Knowledge
Paired
Mean SD Mean (%) SD (%) „t‟Test
18.70 2.0
46.8
5.1
31.23 1.9
78.1
4.7 52.09*
12.53 1.5
31.3
3.8

* Significant at 5% level, t (0.05,39df ) = 1.96

Significant findings of the Study
Demographic Data of the Respondent
Age:
In group of 40 samples 10(25%) of the Plywood Industry
workers found in the age group of below 31 years followed
by 15(37.5%) in the age group of 31-40 years and 15(37.5%)
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Association between
demographic variables:

pre-test

scores

and

selected

The findings of the study showed that Sex, total experience
in years, type of family, monthly income, suffered from
respiratory infections and type of treatment had significant
association, and hence H2 was accepted.
The investigator assumed that industrial workers had some
knowledge about prevention of respiratory tract infections,it
was also assumed that STP will be effective for increasing
their knowledge regarding prevention of respiratory tract
infections.
The data presented shows that overall mean percentage of
posttest knowledge score was 31.23(78.1%) with 1.9(4.7%)
SD significantly higher than overall mean of pretest
knowledge score was 18.70(46.8%) with 2.0(5.1%) SD.
There was an enhancement of 12.53(31.3%) mean with
1.5(3.8%) SD. „t‟ value computed between pre-test and
post-test knowledge score is statistically significant (t (Cal)
= 52.09, table value t (39) = 1.96, p <0.05 ). The calculated
„t‟ value was greater than table value. Hence research
hypothesis was accepted. There was significant difference
between the mean pre-test and post-test knowledge score of
Plywood industry workers regarding Prevention of
Respiratory tract infections. However, the findings reveal
that the structured teaching programme on Prevention of
Respiratory tract infections was effective teaching strategy
as revealed by statistical results.

4. Discussion
The discussion is accordance with the objectives and
hypotheses of the study to evaluate the effectiveness of
structured teaching programme on knowledge of plywood
industry workers on prevention of respiratory tract
infections.
Demographic variables:majority of workers 37.5% were in
the age group of 31-40, 67.5% workers are males, 100%
were from Hindu religion, 50% of workers were had
secondary education, 87.5% were from nuclear family,
and82.5% workers suffered from respiratory infections.
In the present study the pre-test knowledge scores of
workers revealed that inadequate 67.5% (≤ 50 %), Moderate
32.5% (51-75 %) and Adequate was 0.0% (> 75 %) . The
post test knowledge scores 35.0% of them had moderate
knowledge (51-75 %), 65.0% of them had adequate
knowledge (> 75 %) and none of them had inadequate
knowledge (≤ 50 %).
Effectiveness of structured teaching programme on
knowledge regarding prevention of respiratory tract
infections among Plywood industry workers:
According to stated hypothesis (H1) the overall mean
knowledge in pretest was found to be 46.8% and mean
knowledge in post test was 78.1%, the mean knowledge
enhancement was found to be 31.3% . Hence, the stated
hypothesis H1is accepted.

The study attempted to examine the following research
hypothesis:
H1- The mean post-test knowledge scores of industrial
workers exposed to structured teaching programme will be
significantly higher than their mean pre-test knowledge
scores at 0.05 levels.
H2- There will be significant association between pre-test
knowledge scores and selected demographic variables at
0.05 levels.

5. Conclusion
The findings of final study revealed that there was a
significant gain in knowledge scores of the industrial
workers after the session of STP at 0.05 level. The study
concluded that STP had a great potential for accelerating the
awareness regarding the prevention of respiratory tract
infections.
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Abstract: Objectives: The objectives of the study were to assess the existing knowledge regarding growth and development among the
mothers of an infant, to evaluate the effectiveness of STP, to find out an association between pre-test knowledge scores with selected
socio- demographic variables. Materials and methods: A descriptive method research designed was adopted and data were collected by
purposive sampling technique from selected 60 mothers of an infant admitted in pediatric ward at KLE Dr. Prabhakar Kore Charitable
Hospital, Belagavi, Karnataka, using structured questionnaire. Results: The main pre-test knowledge scores (89.69%) was higher than
the mean post-test scores (17.72%) and paired “t” test calculated value (51.78%) was higher than tabulated value (1.96). Conclusion:
The study concludes that the education is an effective method for providing knowledge regarding growth and development among
mothers of an infant.

Key words: Effectiveness, Structured Teaching Programme (STP), Growth and development and mothers of an infant

1. Introduction
The child care depends on the understanding of parents
about the growth and development of the child through the
non verbal signals. Children express and demands many
things. The parents must learn to observe their children
closely and try to fulfill their needs by providing appropriate
environment [1]. The parents may feel a strong sense of love
towards their newborn baby at birth. Learning to know their
infant and maintaining the love relationship is the intimate
process. They must learn to observe their infants behavior
and strive to fulfill babies‟ needs [2].
The family is an important component in the lives of all
children, and it plays an essential role in fostering the
development of infants. A significant concept in families is
that of parenting. Parenting is a leadership role in the family
in which children are guided to learn acceptable behaviors,
beliefs, morals and rituals of the family and to become
socially responsible contributing members of society [3].
The early years of child life are an important development
period. Growth and development during this period has
consequences for the remainder of the child‟s life and well
being throughout their life [4].
The terms ′Growth′ and ′Development′ are not
interchangeable [5]. Each depends upon the others, and in a
normal child they parallel each other. But the terms are not
the same8. Because they represent two different facets of the
dynamics of change, that is growth is quantitative change in
the child‟s body. Growth is an increase in physical size of
the whole or any of its parts and can be measured in inches
or centimeters and in pounds or kilograms [7].
Development is a progressive increase in skills and capacity
to function. It results a qualitative change in the child‟s
functioning. For example, a child learns to speak, sit, wave
bye- bye, and grasp an object. All this constitutes
development [8].

Infants constitute 2.92 percent of the population of India. As
30% of them are underweight (below 2.5kg) and 1/3rd of
them premature (less than 37 weeks), they are even more
prone to develop various health problems like infections.
The vulnerable status of infants and additional problems in
countries like India warrant special attention to infant health
[7]
.
The knowledge regarding growth and development helps the
parents and the caregivers to learn what to expect from a
particular child at a particular age, to detect deviation from
normal, to ascertain the needs of the child to teach and guide
them how to anticipate the problem and provide a service,
gentle and loving care to their children, and to develop a
rapport with the child and also helps to build healthy life
style for optimum health care for the future.

2. Materials and Methods
Evaluation of STP for mothers of an infant regarding growth
and development in selected Hospitals, Belagavi. The study
was conducted by using a pre-experimental one group pretest post test research design and 60 mothers of infant were
selected by using Non-probability purposive sampling
technique. The collected data was tabulated and analyzed in
terms of descriptive and inferential statistics.

3. Results
1) Frequency and percentage distribution of mothers of
an infant according to socio-demographic variables
The analysis revealed that 38.33% of mothers belonged
to age group of below 20 years, 46.67% mothers were
had primary education, 70% mothers belonged to
nuclear family, 91.67% were Hindus, 61.66% mothers
had one child, 60% mothers had male infant and 73.34%
mothers had information from family.
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2) Pre test and post test percentage of knowledge scores
regarding growth and development among the
mothers of an infant.
Revealed that the percentage of gain in knowledge of
mothers regarding growth and development of an infant
was 71.97%.and was found to be significant (t=51.78),
(p<0.05).
3) Graph one. Mean, Median, Mode, Standard deviation
and Range of knowledge regarding growth and
development of an infant.
Graph one revealed that, in the pre-test and post-test data
analysis was, the mean post- test (30±2) was higher than
the mean pre-test scores (8±3), and paired “t” test value
was 51.78 (p<0.05). The calculated value was higher
than the tabulated value. This shows that the STP was
effective.

4. Discussion
The analysis revealed that 38.33% of mothers belonged to
age group of below 20 years, 46.67% mothers were had
primary education, 70% mothers belonged to nuclear
family, 91.67% were Hindus, 61.66% mothers had one
child, 60% mothers had male infant and 73.34% mothers
had information from family.
In pre-test knowledge scores revealed that majority of the
mothers 33(55%) had average knowledge, 15(25%) had poor
knowledge and 12(20%) had good knowledge. In the posttest all the majority of the mothers 60(100%) had good
knowledge score regarding growth and development of an
infant.

5. Conclusion

4) Graph two. Frequency and percentage distribution of
knowledge scores regarding growth and development
among the mothers of an infant.
Graph two revealed that in pre-test majority of the
mothers 33(55%) had average knowledge, 15(25%) had
poor knowledge and 12 (20%) had good knowledge. In
the post-test all the majority of the mothers 60(100%)
had good knowledge score.

1) Overall pre-test knowledge regarding growth and
development among the mothers of an infant was low,
which suggested there is need for STP.
2) Post test results showed that there is significant
improvement in the level of knowledge reading growth
and development of an infant, it can be concluded that
the STP was an effective method of teaching on
knowledge reading growth and development among the
mothers of an infant.
3) Pre-test results revealed that the majority of the sociodemographic variables have statistical relation with the
knowledge and socio demographic variables of mothers
of an infant.
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The present study of mean pre-test and mean post test
findings revealed that the calculated paired„t‟ value
(t=51.78) is greater than tabulated „t‟ value (t=1.96).
This indicates that the gain in knowledge score is
statistically significant at p< 0.05 level. Therefore STP on
growth and development is effective to improve the
knowledge of mothers of an infant.
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While in the midst of dealing with drugs or
alcohol, the idea of a happy ending may
seem impossible. The pain, lies, deceit,
trauma, demoralization, illness and financial
ruin caused by an addicted family member can be more
devastating to a family than any other affliction in our
society. Even compared to other deadly diseases, addiction
also comes with feelings of anger and resentment that the
loved one cannot or does not change. But the purpose
of organizing drug abuse initiatives is to inform that there
is always hope (at least while the addict is still alive and
relatively sane). While the path may seem hopeless,
demoralizing, emotionally draining and certain to end in jail
or death, there is hope. People do get better, and often via
an intervention. To exacerbate the devastation of addiction
is the fact that it is a progressive disease – it gets worse
every year and never better. So, as the family attempts to
put out the flames of the current fire, the next fire is certain
to get bigger, hotter and more destructive.
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NUtrItIoN reHAbILItAtIoN CeNter
mrs. Sharada S Halli
M.Sc. Nursing
Gadag Institute of Medical Sciences
Gadag, Karnataka

Introduction
SAM (severe acute malnutrition) is an important
preventable and treatable cause of morbidity and
mortality in children below five years of age in
India. A number of state governments have taken
the lead and are in the process of scaling up
the establishment of NRCs with the intention to
improve the quality of care being provided to
children with SAM and to reduce child mortality.
“Nutrition Rehabilitation Center (NRC) is a health
facility where children with severe acute malnutrition
(SAM) are admitted and managed”.
A steady linkage with ICDS identifies and refers
severely malnourished children in the community
using MUCA tape. Children are admitted in NRC
as per the defined admission criteria adopted
in line with IAP 2006 and new WHO 2009
recommendations and provided with medical and
nutritional therapeutic care. NRCs have been
started under the National Rural Health Mission.
There are 966 NRCs in 25 states/ UTs in the
country. It is estimated that around 93.4 lakhs
children are having severe acute malnutrition
(SAM) as per National Family Health Survey
(NFHS)-4 and out of this 10% of SAM with medical
complications may require admission to NRCs.
In Karnataka there are 32 Nutrition Rehabilitation
Center at the district level, 21 are attached to district
hospitals and 11 are attached to medical colleges.
Usually they are 10 or 20 bed capacity. Children
and mother/ caretaker will stay for a maximum of
14 days. In addition to providing food for children,
awareness is being created to mothers/ care takers
on preparation of nutritious food. An amount of
Rs. 174/- per day to compensate the loss of wages
and Rs. 50/- per day for food is being provided.
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NRC should have a cheerful, stimulating
environment; it should be child friendly. Walls can
be brightly painted and decorated. Ward should
have sufficient space for all mothers/ caregivers
staying with the children to sit together and be given
cooking and feeding demonstration.
Children are admitted as per the defined admission
criteria and provided with medical and nutritional
therapeutic care. Once discharged from the
NRC, the child continues to be in the Nutrition
Rehabilitation Programme till she/ he attains the
defined discharge criteria from the program. In
addition to the curative care, special focus is given
on timely, adequate and appropriate caring and
feeding practices. In addition, efforts are made to
build the capacity of mothers / caregivers through
counseling and support to identify the nutrition and
health problems.
objectives of Facility
1. To provide clinical management and reduce
mortality among children with severe acute
malnutrition, particularly among those with
medical complications.
2. To promote physical and psychological growth
of children with severe acute malnutrition
(SAM).
3. To build the capacity of the mothers and other
care givers in appropriate feeding and caring
practices for infants and young children.
4. To identify the social factors that contributed to
the child slipping onto sever acute malnutrition.
Services Provided
The services and care provided for the in-patient
management of SAM children includes:
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infection requiring IM medications, Any other
general sign that a clinician thinks requires
admission for further assessment or care.

1. 24-hour care and monitoring of child.
2. Treatment of medical complications.
3. Therapeutic feeding.
4. Providing sensory stimulation and emotional
care.
5. Social assessment of the family to identify and
address contributing factors.
6. Counseling on appropriate feeding, care and
hygiene.

In addition to above criteria if the caregiver is unable
to take care of the child at home, the child should
be admitted.
Criteria for Discharge
Child

7. Demonstration and practice-by-doing on the
preparation of energy dense child food using
locally available, culturally acceptable and
affordable food items.

•

Achieved weight gain of ≥ 15% and has
satisfactory weight gain for 3 consecutive days
(> 5gm/kg/day).

•

Edema has resolved.

8. Follow up of children discharged from the
facility.

•

Child eating an adequate amount of nutritious
food that the mother can prepare at home.

•

All infections and other medical complications
have been treated.

•

Child provided with micronutrients.

•

Immunization is updated.

In NRC the child is given with starter diet (F-75) for
first 3 days-12 feeds, 8 feeds & 6 feeds followed
by catch- up diet (F-100) from 4th day to
14th day along with homemade culturally acceptable
alternatives to Catch-up (F-100) diet.
Composition of F-75 (1 liter): Milk – 300 ml, Water
– 700 ml, Sugar – 100 gm, Cooking oil – 20 ml.
Composition of F-100 (1 liter): Milk – 900 ml,
Water – 100 ml, Sugar – 75 gm, Cooking oil – 20
ml.
To correct electrolyte imbalance, supplements
such as potassium, zinc, magnesium sulphate
and also multivitamin with iron is also given.

Mother /caretaker
•

Knows how to prepare appropriate foods and to
feed the child.

•

Knows how to make appropriate toys and play
with the child.

•

Knows how to give home treatment for diarrhea,
fever and acute respiratory infections, and
how to recognize the signs that/ he must seek
medical assistance.

•

Follow up plan is completed.

Admission Criteria
Children < 6 months: Infant is too weak or feeble
to suckle effectively (independently of his/her
weight-for-length). or W/L (weight/ length) < -3SD
(in infants > 45cm) or Visible severe wasting in
infants < 45cm or Presence of edema both feet
Children 6-59 months: Any of the following: MUAC
<115mm with or without any grade of edema,
WFH < -3SD with or without any grade of edema,
Bilateral pitting edema +/++ (children with edema
+++ always need inpatient care.
With any of the following complications: Anorexia,
Fever (39 degree C) or hypothermia (<35C),
Persistent vomiting, Severe dehydration, based
on history and clinical examination, Not alert,
very weak, apathetic, unconscious, convulsions,
Hypoglycemia, Severe anemia (severe palmar
pallor), Severe pneumonia, Extensive superficial
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The NRC should have the following:
Patient area to house the beds; NRC adult beds
are kept so that the mother can be with the child.
Play and counseling area with toys; audiovisual
equipment like TV, DVD player and IEC material.
Nursing station
Kitchen and food storage area attached to ward,
or partitioned in the ward, with enough space for
cooking, feeding and demonstration.
Attached toilet and bathroom facility for mothers
and children along with two separate hand washing
areas.
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Medical officer/ Incharge – 1, Nursing staff/
Incharge – 2, Nutrition Counselor – 1, Cook cum
care taker – 2, Attendant/ Cleaners – 1, Medical
social volunteer – 1.

remote and vulnerable tribal pockets. Pressure for
livelihood generation and household management
do not allow mothers to get admitted in NRCs along
with their children. Hence, wage loss compensation
for mothers admitted in NRC should be increased
to the current minimum wage, along with increased
attention to improve nutritional status of tribal
women through life cycle approach.

Conclusion

reference

The perception of severe under-nutrition as an
abnormal condition can only be changed through
intense nutrition education of the community,
regular weighing of children and discussion of
weighs with the parents, and through proper
counseling at the NRCs. NRC activities also needs
to be more interactive and engage mothers. SAM
children with complications mostly come from

1. Guidelines for Management of Severe Acute
Malnutrition (SAM) Children at Nutrition
Rehabilitation Centre; National Rural Health
Mission, 2012.

Human resources. The suggested staff
requirement for the smooth functioning of a 10
bedded NRC is as follows:

2. www. unicef. in/ NRCs – The Centre of Life.
3. www.nrcmis.mp.gov.in/NRC concept.
***********

COLLEGE OF NURSING, MTPGRIHS, PUDUCHERRY
Report on MENTAL HEALTH DAY CELEBRATION
Day & Date: Tuesday, 10th October, 2017

Theme: Mental Health In The Work Place

Venue: COLLEGE OF NURSING, Mother Theresa Post Graduate and Research Institute of Health Sciences, Puducherry
Under the chairmanship of Prof. Dr. Rukumani, Principal, COLLEGE OF NURSING at Mother Theresa Post Graduate and Research Institute of Health
Sciences, Government of Puducherry (affiliated to Pondicherry University) celebrated the World Mental Health Day on 10th October 2017 with an aim to
spread awareness among the population regarding mental health in the workplace. The theme of this year’s mental health day celebrations as decided
by the WHO is “mental health in the workplace.” which focuses on the main population in contributing and taking mental health out of the shadows in the
work place so that people and companies have the tools to help employees and increase the overall mental wellbeing of their workforce.
The College of Nursing took the initiative of spreading awareness and demystifying the illness by conducted psychodramas, psycho education, puppet shows
and Villu Pattu prior to 10th October based on the theme. The response received was exciting as the Counseling Centre in the Nursing Department, MTPGRIHS
received various responses and calls asking for help and appointments as, before this initiative they did not know whom to approach for guidance. Paper
presentation stalls were organized and conducted, in which post graduate nursing students actively presented and projected their perception of mental
health on paper and were awarded with certificate of merit.
Preceding the week of celebration, (Oct 1st– Oct 10, 2017) various competition like essay, elocution, quiz, face painting, rangoli and posters were conducted
in the department to encourage the nursing students to actively participate and enhance their knowledge and skills towards mental disorders and the
promote the mental health in the workplace. The occasion was graced by Dr. Balan Ponmanni Stephen, Psychiatrist and Department of Psychiatry, IGMCRI,
Puducherry and Dr. Ravi Philip, HOD, Department of Psychiatry, JIPMER.
The students from the Psychiatry Department of Nursing, MTPGRIHS also made a video to end stigma and discrimination by showcasing the mental status
examination for various psychiatric disorders. Department of Psychiatric nursing PG students have also conducted a research on assessing the mental health
status at various workplaces like schools, colleges, industries and at various workplaces under the guidance of Dr. Baby, Vice Principal and Mrs. S. Suvitha,
Asst. Professor, College of Nursing. Souvenir and News Letter was released based on the current year theme.
The students enthusiastically participated to make the event a success and to fight stigma and raise mental illness awareness.
Contributor:
Prof. DR. RUKUMANI, Principal
College of Nursing, MTPGRIHS
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ANKLe SPrAIN
ms. rekha Kb, M.Sc Nursing
Gadag Institute of Medical Sciences
Gadag, Karnataka

Introduction
Minor injuries like strain, sprain can make big
impact to do daily activities, would like to discuss
about ankle sprain.
A sprain is a ligamentous injury caused /resulting
from overstress that damages ligament fibers
or their attachment to a bone. The ankle joint is
frequently injured during sports participating.
Ankle sprain occur with an incidence of sprain
per 10,000 per day. The ankle joint or talocrual
region is the region where the foot and the leg
meet. A hinge joint is composed of the tibio-talar
articulation. The ankle includes three joints: the
ankle joint, subtalar join and the inferior tibiofibular
joint. The movements produced at this joint are
dorsiflexion and plantar flexion of the foot.
meaning
A sprain is the most common ankle injury, may range
from minor ligamentous damage to complete tear
or avulsion. Sprain occurs when stress is applied
while the ankle is in an unstable position, causing
the ligaments to overstretch, stress usually occur
during running or walking over uneven surfaces.

activity in uneven surfaces, The greater the stress
and the longer it is applied to the ankle the more
severe source.
Pathophysiology
•

An ankle sprain most often occurs when the
foot is forced inward, stretching or tearing the
ligaments that hold the joint in place

•

The greater the stress and the longer it is applied
to the ankle, the more severe the sprain

•

The severity of the swelling depends on the
extent of tissue injury.

Classification based on severity of injury
Mild (first degree) ankle sprain, Moderate (second
degree) ankle sprain, Severe (third degree) ankle
sprain.
Clinical manifestations
•

Mild (first degree) ankle sprain: only ligament
fibers are torn with no loss of function,
associated pain.

•

Moderate (second degree) ankle sprain: a
portion of the ligament is torn and some loss of
function results pain and swelling.

•

Severe (third degree) ankle sprain: ligament
completely torn either from its attachment or
within the body of the ligament itself. Pain and
swelling, ecchymosis.

Definition
“Ankle sprain is an injury to ligamentous structures
surrounding a joint; it is usually caused by a wrench
or twist resulting in a decrease in joint stability.”
– Lippincott
“Ankle sprain is a ligamentous injury resulting from
overstress that damages ligament fibres or their
attachment to a bone.”
Aetiology /Causes and risk Factors
Ankle sprain caused by excessive force, stretching,
overuse, Running or walking and sports related
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Diagnostic evaluations
History Collection
Physical Examination: The examiner finger tips
should be used to check the anterior capsule and
medial ligaments. Anterior draw sign: Suggests
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significant injury, the sign is elicited by distal tibia in
one hand and the calkaneus and heel in the other
hand. And the sliding the entire foot forward. This
is done both with the ankle in neutral position and
with 30 degree of planter flexion with disruption of
the anterior or lateral ligaments,4 mm or more of
anterior shift will occur .
Imaging tests: X ray are useful in case of moderate
to severe injury helping to identify any associated
skeletal injury in addition to assessing degree of
ligamentous damage.

Surgical management
If surgical repair is required for a complete ligament
rupture cast or brace can apply to immobilization is
needed for 4 to 6 weeks after the injury.
Complications
Complications
associated
with
ligament
reconstruction include wound healing problems
infections, nerve injury, failure of ligament healing
and deep vein thrombus.
Conclusion

management: To plan treatment, it is important to
determine the number or ligaments affected and
the security of injury to them.

Ankle sprains injuries are very common in day
today activities but it can cause pain, swelling and
difficult in range of motion.

Mild sprain: Mild sprains should be treated with
rest, ice, compression with an elastic bandage,
elevation “rICe” with protected weight bearing as
needed.

This can identify simple diagnostic evaluation /
physical examination to notify the severity of sprain
based on that treatment given it gets resolved even
with good prognosis.

Moderate sprain: It consists of half /partial tears
of the ankle ligaments. Moderate sprains should
be treated with “RICE”, along with splint can be
applied for a few days followed by early range of
motion. Exercises focus on restoring strength,
ankle motion and proprioception.

references
1. Joyce M. Black, Text Book of Medical Surgical
Nursing Clinical Management of Positive
Outcomes, Volume I, 7th edition, Elesvier
Publication, 2007, Pp. 572,652.
2

Severe sprain: It consist of a complete tear of
the ligaments, should be treated with “RICE”,
a splint or cast can be applied for a short period
of time, followed by early range of motion.

Lippioncott, The Lippincott Manual of
Nursing Practice, 6th edition, Lippincott-raven
Publications. 2000, Pp. 872-874.
***********

HOW LUNG DISEASE CAN BLOCK ABILITY TO SELF-HEAL
Scientists have decoded how the lungs of Chronic Obstructive Pulmonary Disease (COPD)
patients lose the ability to repair damages on their own. Researchers at the Helmholtz
Zentrum Munchen in Germany found that the molecule one may be to blame for this
problem. The first indication of COPD is usually a chronic cough. As the disease progresses,
the airways narrow and often pulmonary emphysema develops. This indicates irreversible
expansion and damage to the alveoli or air sacks in the lungs. Scientists discovered increased
production of the Wnt5a molecule, which disrupts the classic Wnt/beta-catenin signaling
pathway that is responsible for such repairs. They said that stimuli that typically cause a
reaction in COPD, such as cigarette smoke, additionally lead to increased production of
Wnt5a.

Announcement
“Nurses of India” invites Abstracts of Thesis from Post-Graduate Nurses and Report of
Program/Seminar Workshop/Activities for Publishing
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rHYtHmIC SKIN tAPPING teCHNIQUe
mr. Harish Deyannavar, Lecturer
KLE INS College of Nursing
Nehru Nagar, Belagavi, Karnataka

A study was conducted to assess the
effectiveness of Rhythmic skin tapping technique
reduce procedural pain among patients who all
are admitted & receiving IM injection at K.L.E’s
Dr. Prabhakar Kore Charitable Hospital, Belgaum,
Karnataka.
background and objectives
Pain is a common problem in during IM injection in
patients. Pain relief contributes to improved patient
outcomes which will enable the patient to enjoy
greater comfort allowing him to get well faster.
The management of pain involves assessment
of the pain in terms of intensity and treatment by
pharmacological and non pharmacological means.
Rhythmic skin tapping technique has been shown
to be an efficacious and valid treatment option for
patients experiencing pain.
Skin tapping is one of the mechanical stimulation
over the skin that can alter the balance between the
small diameter fibres that carry pain to the brain,
and the large diameter fibres that do not carry
pain. The large diameter non-pain fibres block the
slower small diameter pain carrying fibres. A study
was conducted in US, by an emergency room
nurse regarding painless injection technique; the
investigator tapped the gluteus maximus muscle
before inserting the needle and while removing the
needle. Study concluded that by following rhythmic
skin tapping technique patient experienced less
pain while receiving intramuscular injection.
Rhythmic skin tapping technique was also practiced
by the investigator personally for three years while
administering intra muscular injection.
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the objectives of the study were
1. To apply rhythmic skin tapping technique
before intramuscular injection among the
experimental group.
2. To assess the level of pain after intramuscular injection among the experimental
and control group as measured by pain Scale.
3. To find the association between the procedural
pain during intramuscular injection and the
selected demographic variables among the
experimental and control group respectively.
methods: The present study is aimed at evaluating
the effectiveness of Rhythmic skin tapping
technique in reducing pain during IM injection
those who all are admitted in K.L.E’s Dr Prabhakar
Kore Charitable Hospital, Belgaum.
Imogene M. King’s theory of Goal Attainment is
used as a conceptual framework for this study. It
identifies factors like perception, judgment, action,
reaction, interaction and transaction between
the research investigator and the clients who all
are receiving IM injection in wards regarding the
effectiveness of rhythmic skin tapping technique
reducing pain during IM injection.
results: The major findings of the study were
showed that majority of the 12 (40%) in the
experimental group and 13 (43.3%) in control
group belonged to the age group of 18-28years.
10 (33.3%) in the experimental group and
11 (36.6%) in control group belonged to the
age group of 29-45 year and, 8 (26.6%) in the
experimental group and 6 (20%) in control group
belonged to the age group of 40-60.
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Majority were males,18 (60%) in experimental
group and in control group 19 (63.3%) and females
12 (40%) in experimental group and in control
group 11 (36.6%), 70% of subjects in both the
groups were Hindus. 5 (16.6%) of subjects in the
experimental group and 4(13.3%) of subjects in
the control group were Christians. 4(13.3%) of the
subjects in the experimental group and 3 (10%) of
subjects in the control group were Muslims.

n =30+30=60

Mean
SD

experimental
Group
Post test
scores

Control
Group
Post test
scores

4

6.2

0.6

0.7

Majority were 40% in experimental group & 50%
in the control group subjects were not having
Non formal education & the experimental group
33%and 26% of subjects in the control group have
primary education, 26.6% of the subjects in the
experimental group and 23% of the subjects in the
control group have secondary education.

table 1: Revealed that the mean post test scores
of pain experienced by during IM injection in client
in experimental group post test scores was 4.

The mean post test scores of pain experienced by
during IM injection in client in experimental group
post test scores was 4.

Hence, H1 was accepted i.e. The mean level of pain
among the experimental group will be significantly
lower than the mean levels of pain among the control
groups during intramuscular injection measured
through visual analogue scale at 0.05 level.

The mean post test scores of pain experienced by
pain during IM injection in control group mean post
test scores was 6.2.
The comparison of the mean post-test scores of
pain between the experimental and control group
by unpaired t test yielded p < 0.05 suggesting of
no significant difference. While the mean post test
scores of pain between experimental and control
groups obtained were p< 0.001. This suggests that
there was highly significant difference observed,
i.e. reduction in pain among patient who all are
receiving IM injection in the experimental group
observed, is not by chance and is because of the
intervention( Rhythmic Skin tapping ) provided to
the experiment.
testing of Hypothesis: H1: The mean level of
pain among the experimental group will be
significantly lower than the mean levels of pain
among the control groups during intramuscular
injection measured through visual analogue scale
at 0.05 level.
table 1: mean post test score and standard
deviation for the pain after giving Im injection
assessment of in experimental and control
group.
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The mean post test scores of pain experienced
by pain during IM injection in control group mean
post test scores was 6.2.

Comparison of pain scores between the
experimental and control by using unpaired
t test.
n=30+30=60

Post
Test
Score

Mean
Difference

Standard
error

Un
Paired
‘t’ Test
Cal ‘t’

2.2

0.185

11.88

Tab ‘t’ d.f

‘p’
value

1.960

58 <0.001

table 2:
Revealed that comparison of the
mean post test scores of pain between the
experimental and control group by unpaired
t test yielded p >0.05 suggesting of no significant
difference. While the mean post test scores of
pain between experimental and control groups
obtained were p< 0.001. This suggests that
there was highly significant difference observed,
i.e. reduction in pain among patient who all are
receiving IM injection in the experimental group
observed, is not by chance and is because of the
intervention (Rhythmic Skin tapping) provided to
the experiment.
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The major findings of the study were organized
under the following headings:
 Findings related to baseline data of the subjects.
 Comparison of post test scores of pain among
in the experimental and control group.
 Effectiveness of Rhythmic skin
technique in experimental group.

tapping

Comparison post test scores of pain among
patients in the experimental and control group
The findings in experimental group after applying
unpaired ‘t’ test results showed that ‘t’ value was
=11.88 which was significant at p<0.0001 level
(the two-tailed P value is less than 0.0001).
This revealed that Rhythmic skin tapping
technique was effective in reducing pain. The
similar findings are supported by the study
conducted by Sr. Serena that the obtained ‘t’ value
in the experimental group was 13.23, which was
significant at p<0.001 level. This revealed that
Heifer skin tapping technique was effective in
reducing pain.
Findings related to Socio-demographic data of
the subjects

13 (43.3%) in control group belonged to the
age group of 18-28 years. 10 (33.3%) in the
experimental group and 11 (36.6%) in control
group belonged to the age group of 29-45 year and
8 (26.6%) in the experimental group and 6 (20%)
in control group belonged to the age group of
40-60. Majority were males, 18 (60%) in
experimental group and in control group 19 (63.3%)
and females 12 (40%) in experimental group and in
control group 11 (36.6%).
bibilography
1. Kieffer HJ. Painless injections. Heifer Skin
Tap Technique, 2000.
2. Kanika, Rani KH, Prasad S. Effect of massage
on pain perception after administration of
intramuscular injection among adult patients.
Nursing and Midwifery Research Journal,
2011, July, 7(3).
3. Chung JW, Ng WM, Wong TK. Applied
pressure reduced perceived pain at the
intramuscular injection site. J Clin Nurs,
2002,11:457–61.

The findings showed that showed that majority
of the 12 (40%) in the experimental group and
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ARTIFICIAL INTELLIGENCE CAN PREDICT HEART DISEASE
AND STROKES
Computers that can teach themselves from routine clinical data are potentially
better at predicting cardiovascular risk than current standard medical risk models,
according to new research at the University of Nottingham.
The team of primary care researchers and computer scientists compared a set
of standard guidelines from the American College of Cardiology (ACC) with four
‘machine-learning’ algorithms – these analyse large amounts of data and self-learn
patterns within the data to make predictions on future events – in this case, a
patient’s future risk having of heart disease or a stroke. The results, published in
the online journal PLOS ONE, showed that the self-teaching ‘artificially intelligent’
tools were significantly more accurate in predicting cardiovascular disease than
the established algorithm. The study concludes that the improved predictions
offered by self-teaching algorithms are better at predicting the absolute number
of cardiovascular disease cases correctly, while successfully excluding non-cases.
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KNoWLeDGe oF SWINe FLU AmoNG PeoPLe
mr. Priyesh bhanwara (Jain)
Ph.D. Scholar
J.J.T University
Jhunjhunu, Rajasthan

In the present study A Quasi Experimental Study
a research design was used to achieve the
objectives of the study. The study was conducted
in selected areas of Rajkot city. In the present study
the sample comprised of 60 people. A structured
questionnaire knowledge regarding swine flu was
prepared to study the sample. Descriptive and
inferential statistics had been used to analyze
the data obtained through interviews. This study
indicates that the planned teaching is effective
in increasing the knowledge of people regarding
swine flu.
Problem Statement: “A study to assess the effect
of planned health teaching regarding knowledge of
swine flu among people residing in selected areas
of Rajkot city.”
Introduction
Swine influenza is a highly contagious respiratory
disease of pigs caused by one of several swine
influenza viruses. Outbreaks are common
in pigs all the year round, and infection in
humans is a result of close contact with infected
animals. This virus is a new subtype of influenza
A (H1 N1) that was not previously detected in
swine’s or humans.
Global Scenario
H1N1 was first reported in Mexico on 18th March,
2009 and then spread to neighboring United States
and Canada. As on 21st June 2009, World Health
Organization has reported 44,287 laboratory –
confirmed cases of influenza- A H1N1 infection
with 180 deaths from 94 countries spread over
America, Europe, Asia and Australian continent.

vol. No. 18

12

The 2009 flu pandemic was a global outbreak of
a new strain of influenza A virus subtype H1N1,
identified in April 2009 and commonly referred
to as swine flu. According to the World Health
Organization (WHO), about 52,160 laboratory
confirmed cases of swine flu have been reported
from 99 countries till June 25.
State

reported Number of
cases
deaths

Rajasthan

6,559

415

Gujarat

6,495

428

Delhi

4,137

12

Maharashtra

4000+

394

Madhya Pradesh

2,185

299

Telangana

2,140+

75

Tamil Nadu

320

14

Karnataka

2,733

82

Punjab

227

53

Andhra Pradesh

72

22

Uttar Pradesh

165

36

7

1

Jammu and Kashmir

109

16

Himachal Pradesh

20

Kerala

25

Uttarakhand

11

Odisha

22

5

West Bengal

58

24

Assam

10

1

Manipur

5

2

Goa
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In Gujarat – Five more persons have succumbed
to the deadly swine flu virus in Gujarat, pushing
the overall death toll in the state to 347. At least
92 fresh cases of swine flu infections were
reported, taking the total number of persons
affected by the virus since January to 5,715, said a
statement by the health department.
objectives of the Study
1.

To identify the existing knowledge related to
swine flu among people.

2.

To assess effectiveness of planned health
teaching regarding knowledge of swine flu
among people.

3.

To find a relationship between the level of
knowledge people with selected demographic
variables.

Hypothesis/ research Question
H0 – There will be no significant difference between
pre-test and post-test knowledge score.
H1 – There will be significant difference between
pre-test and post-test knowledge score.
research methodology
A quasi experimental research design was used
to achieve the objectives of the study. The study
was conducted in selected areas of Rajkot city.
The samples were peoples all the people (male
and female) above 12 years of age. Sample size
was 60. A non probability convenient purposive
sampling technique uses convenient sampling
method.

Section II: This section comprised 20 knowledge
items with a maximum score 20, categorized
under two broad areas one score was given for
each correct response and zero for wrong
response. The maximum score was minimum was
zero.
Health teaching was prepared in Marathi language
which is local language of the people, the language
of the teaching was kept as simple as possible.
The health teaching titled ‘Health Teaching on
Swine flu’.
major Findings of Study and Discussion
The collected data was analyzed under various
sections. The analysis was done by using
descriptive and inferential statistics. The important
findings were as follows:
Section I: Most of the samples (55%) were in the
age group 18-28 yrs and very few (0.8.33%) were
in the age group 49 – 58 yrs. Most of the samples
who participated in study were females (53.33%).
Majority of the people (51%) were graduates
and few (21%) were primary educated. Most of
the samples (43.33%) were in service and very
few (.8%) were earning daily wages. Most of the
samples (76.66%) were having monthly income
of above Rs. 2,500 per month and very few (5%)
earn below Rs. 500 per month. Almost same
percentage of the people came to know the
details about swine flu through newspapers and
television.
Section II: Analysis of data related to effect
of planned health teaching on the knowledge
based on the correct answers in study group

tools and techniques
The tool for the study was prepared by referring to
books, internet and related researches. Blue print
for the sections was prepared and then the items
were finalized. For each section a separate criteria
checklist was prepared.
Section I: This section included items seeking
information on demographic profile of sample.
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The researcher applied paired ‘t’ test to know the
difference between average scoring of before
and after planned teaching to respondents. Since
P value is less than 0.05 (P value = 0.00) there
is a significant difference in the average score.
The researcher can conclude at 5% level of
significance and 59 degrees of freedom that
planned teaching provided by them is really
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increasing the average score. It means planned
teaching was effective.

gain in knowledge after the planned teaching
program.

The calculated ‘P’ value is 0.000 at 0.05 level of
significance, which means that H0 is rejected and
H1 is accepted. There is a significant difference
between the average values of pre and post
related to the knowledge of swine flu, which gives
an interpretation, that there is a significant gain in
knowledge score of the samples in the post-test
phase. This indicates that the planned teaching
is effective in increasing the knowledge of people
regarding swine flu.

In the age group of 18-28 yrs showed a gain in
knowledge in all the content areas of planned
teaching.

Section III: The findings on relationship of the
selected variable of people show that, there is a
significant association between age, educational
qualification.

The planed teaching on knowledge of swine flu
was found to be effective in enhancing to take the
preventive measures for swine flu.
references
1. Annee, Weekly Epidemiological
No. 21, 2009, 84, Pp. 185-196.

Record,

2. Basavantappa, “Nursing Research”, First
Edition, 2006, Jaypee Publications, New Delhi,
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Conclusion
The health teaching on knowledge of swine flu
found to be effective in increasing the knowledge
in people. The samples had a highly significant
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booK revIeW
teXtbooK oF meNtAL HeALtH
AND PSYCHIAtrIC NUrSING
Text Book of Mental Health and Psychiatric Nursing
is the second edition of Senthil Thirusangu and
published by AITBS medical Publishers. The
book is forworded by P. Thanasekaran of Wollega
University, College of Medical and Health Sciences,
Ethiopia. It has ten units with forty seven chapters.
The book concludes with Appendices and Index.
The book is written in simple language and is mainly
in points. It covers most of the mental health and
Psychiatric illnesses and problems. This book can be
a good reference to Graduate and Diploma Nursing
Students.
molly Sam mSN
editor “Nurses of India” Journal
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ALCoHoL CoNSUmPtIoN AND SeLF eSteem IN ADoLeSCeNtS
mrs. S. Suvitha, Doctoral Research Scholar
(Nursing)
Meenakshi University, MAHER
Chennai, Tamil Nadu
Dr. m. Navaneetha D, Professor
College of Nursing, PIMS, Puducherry
r. Nappinai, Clinical Psychologist
Meenakshi Medical College & RI
Kancheepuram, Tamil Nadu
The aim of this study was to analyze the relationship
of levels of self esteem and alcohol consumption
in male adolescents, by carrying out descriptive
study, in a selected college, puducherry, in the
month of September 2017, with a sample of 60
male adolescents, between 17 and 20 years old.
For attainment of the data two instruments were
applied: AUDIT and the Rosenberg self esteem
scale. The majority of the adolescents had high
self esteem (63.3%) and only (7%) presented
low self esteem. Of the adolescents in the study
96.6% did not consume alcohol hazardously. It was
concluded that the adolescents presented high self
esteem and low alcohol consumption. Therefore,
it is necessary to implement preventive programs
related to alcohol consumption and to identify the
protective factors to guarantee the maintenance
of Positive self concept and healthy habits for the
adolescents.
background of the Study
It is estimated 2.5 million deaths worldwide are the
result of alcohol use and 15.3 million people globally
suffer from drug use disorders. Understanding the
complex nature of addictive behavior and chemical
dependency is a powerful means to prevent and
treat drug and alcohol abuse.
A great deal of research has been conducted
concerning self-esteem and similar concepts in
relation to drug and alcohol use. For the past
two decades, low self-esteem has been the most
popular psychological explanation of drug and
alcohol abuse and addiction (Furnham and Lowick
1984). The way that people view themselves will
have an impact on how they experience their life.
Those who have low self-esteem struggle to find
success and happiness, mostly because they
do not feel themselves worthy of enjoying such
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things. Their lack of self-worth will affect every area
of their life, especially their relationships with other
people. Many of those who are dealing with low
self-esteem will turn to substance abuse because
it offers a temporary solution to their problems.
Using alcohol and drugs to escape their feelings of
low self-worth only leads to addiction.
Low self-esteem is one of the characteristics of
the addictive personality. When people first begin
using alcohol or drugs it will increase their selfconfidence. They become less concerned with what
other people think of them. Many adult substance
users are found to have initiation of substance use
in adolescence, and there is also a progressive
decline in the age of initiation of substance use,
which matches with the report of Harvard School
of Public Health College Alcohol Study (CAS) i.e
students starts their binge drinking in high school
itself and it make them to binge drink at college.
Hence the researcher focuses on the preventive
aspect in identifying the alcoholic use and the
predictor of its use by assessing the self esteem
among adolescents age group.
materials and methods
A descriptive study using quantitative method was
employed to determine the relationship between
the self-esteem and alcoholic use among the
adolescents aged between 17-20 years. Purposive
sampling technique was used to select the
samples. The researcher used an AUDIT screening
tool to assess the existing level of alcohol
consumption and Rosenberg self esteem scale to
measure to self-esteem among the adolescents.
The target population is late adolescents and
the samples included for the study was only
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permitted male adolescents by respective principal
of the college. Sample size is comprised of
60 male adolescents. Permission was taken from
the respective head of the college prior to data
collection.
A day was fixed for the conduction of general
health interview and screening of alcohol use. The
investigator gave a briefing on the questionnaire
attached with the table of standard drinks. When
the consent forms were filled and returned, the
respondents were told the procedure of filling up
of the questionnaire. The questionnaires were
to be filled in the classroom itself and not to be
filled outside or to be taken to their residences.
The students were requested to answer honestly
without any fear or shyness. The time taken
to complete the questionnaire was about
10-15minutes. Privacy and confidentiality was
maintained throughout the research process.
results
table 1: Frequency and Percentage wise
distribution of adolescents according to the
level of audit
N=60
Level of Audit

Frequency Percentage

Low risk
(0-7)

46

76.63

risky
(8-15)

12

20

High risk
(16-19)

2

3.3

Very high risk (20-40)

0

0

total

60

100

Discussion
Among 60 male Adolescent samples, majority
83% belongs to Hindu religion, 88% grown up in
urban, 95% lives at home, 89% from nuclear family
type and 94% belongs to middle class family.
Majority 73% of samples had the family history
of alcohol use, and scored 50-59% of in their
past academic performance. The AUDIT findings
of the study reveals that the majority 76.3% of
the samples belongs to the low risk level, 20% of
samples belongs to the risk level, 3.3% belongs to
high risk and none of the samples belongs to the
dependence level of alcohol use.
And the Rosenberg self esteem score reveals that
majority 63% of the samples had high self-esteem,
25% had normal self-esteem and only 11.6% had
low self esteem. The above all research findings is
similar to the findings conducted by Alicia Álvarez
Aguirre María et al. (2010) i.e alcohol consumption
at non hazardous level (80.7%) and self-esteem
score (94.5%).
Conclusion
The above statistics makes the clear fact that
there is a low level of alcohol use and high level
of self esteem among the selected samples of
the age group 17-20 years. Hence it is important
to highlight the need for promotive and protective
factors to guarantee the maintenance of healthy
habits for the adolescents, to focus and maintain
the positive aspects of self and thereby preventing
the substance use among adolescents. And also,
it is necessary to implement preventive programs
related to alcohol consumption and strategies
which are focusing psychological aspects of
counseling should be planned and implemented for
adolescents.
references
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distribution of adolescents according to the
self-esteem score
N=60
Level of
Self esteem

Frequency Percentage

Low Self Esteem

7

11.6

Normal Self-Esteem

15

25

High Self-Esteem

38

63

total

60

100

1.

http://alcoholrehab.com/addiction-articles/
addiction-and-low-self-esteem/

2.

Tripathi BM, Lal R. Substance abuse in
children and adolescents. Indian J Pediatr.,
1999; 66(4):569-75.

3.

Alcohol and College Students Drinking Fact
Sheet (2003). Harvard’s College Alcohol
Study,Journal of Adolescent Health, Alcohol
screening materials, SBIRT Tool Kit., pdf.
Institute for Research, Education and Training
in Addictions.
***********

vol. No. 18

16

NURSES OF INDIA
November 2017

Issue 11

StretCHING eXerCISeS
binu PC, M.Sc.(N)
RVS College of Nursing
Coimbatore, Tamil Nadu

Introduction
Ageing is a normal process of time related to
change, begins with birth and continues through the
life. A man’s life is normally divided into five main
stages namely infancy, childhood, adolescence,
adulthood and old age. In each of these stages an
individual has to find himself in different situations
and face different problems. In old age physical
strength deteriorates, mental stability diminishes;
money power becomes bleak coupled with
negligence from the younger generation.
Ageing affects both the body and the mind. Some
age-related changes start as early as the 20s;
others may not appear until people are in their
70s. Age-related changes eventually lead to the
increased probability of death as people grow
older. Age is the strongest predictor of the disease
and therefore increasing age and extended life
expectancy will result in a greater occurrence of the
disease.
One of the most common conditions seen in old
age people is osteoarthritis. It is a condition in
which the cartilage that acts as a cushion between
bones in joints begins to wear out, causing
inflammation and pain in joints, thereby restricting
movement. The most common type of arthritis is
osteoarthritis or degenerative joint disease. The
disease most commonly affects the middle-aged
and elderly, although it may begin earlier as a
result of injury or overuse. It is often more painful
in weight bearing joints such as the knee, hip,
and spine than in the wrist, elbow, and shoulder
joints.
From the literature review it is quite evident that
stretching exercise plays a major role in the
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management of knee osteoarthritis. A program of
physical therapy emphasizes the importance of
stretching all muscles that cross the given joint
affected by osteoarthritis. Stretching exercises
improve the functional mobility of the joints in old
age people.
Statement of the Problem
“A study to assess the effectiveness of stretching
exercises on pain, symptoms and performance
of activity of old age people with knee osteoarthritis
in a selected old age home at Erode.”
Aim of the Study
Aim of the study is to assess whether stretching
exercises makes any difference in the degree of
pain, symptoms and performance of activity of
old age people compared to old age people
who did not receive the stretching exercises for
osteoarthritis.
Specific Objectives
To assess and compare the degree of pain in
experimental and control group before and after
stretching exercises.
1. To assess and compare the degree of symptoms
in experimental and control group before and
after stretching exercises.
2. To assess and compare the level of performance
of activity in experimental and control group
before and after stretching exercises.
3. To associate the selected demographic
variables with the symptoms of old age people
in experimental group before the stretching
exercises.
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Conceptual Framework

Implications

The conceptual framework for this study is a
nursing process model based on modified Roy’s
adaptation model (1996).

The findings of the study have implication for
Nursing Education, Nursing Service.

methodology
An evaluative and experimental research
methodology was used. A nonequivalent quasi
experimental pre and post intervention two groups
design was used. The sample size consisted of
40 inmates with osteoarthritis in the old age home
20 in experimental and 20 in control group selected
by simple random sampling technique.
Data Collection method
A period of data collection was planned for one
month and the time .The experimental group was
taught stretching exercises 15minutes for 30 days
in the presence of the investigator pre and post
intervention assessment of stretching exercise was
done using modified KOOS rating scale used as a
tool.
Significant Findings

2. The importance of various exercises during the
old age period can be taught to the nursing
students and graduate nurses and this can be
incorporated in the care of old age people.
3. The nursing administrators can arrange inservice education, regarding complimentary
therapies to the nursing personnel.
4. The study is a preliminary set up for exploring
the concept of effectiveness of various types of
exercises and reduction of pain symptoms and
performance of activity of old age people.
recommendations for the Further research

 There was a significant reduction of pain of
the experimental group after the intervention
compared to the control group.
 There was a significant reduction of symptoms
of the experimental group after the intervention
compared to the control group.
 There was a significant improvement in the
performance of activity of the experimental
group after the intervention compared to the
control group.
 There was no association between the
demographical data and symptoms in the old
age people.
Conclusion
The findings of the study concluded that there
was a significant reduction in the degree of pain,
symptoms and improvement in the performance
of activity in the experimental group after the
intervention. It could be finally concluded that the
reduction in the degree of pain, symptoms and
activity in the experimental group could be attributed
to the effect of stretching exercises.
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1. The health team members should be encouraged
to teach the exercise to the old age people. They
should be also encouraged to emphasize the
present study findings to the management of the
old age home and encourage the management
to appoint the separate trained person to teach
the exercise to the old age people. .
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 The study can be replicated on a larger sample
for generalization of the findings.
 The study can be conducted in different settings
for different populations
 A study can be conducted to find out the
effectiveness of self instructional learning
through media.
 A comparative study can be conducted with
males and females.
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beAt DIAbeteS: NUrSING roLe
mr. mahantesh mirji, M.Sc (N)
Clinical Instructor
MES College of Nursing
Ratnagiri, Maharashtra

Introduction: Diabetes is the one the non
communicable disease condition, It is worldwide
seventh cause of death of human being. People
with type 1 diabetes for at least five years should
have their feet examined at least once a year.
People with type 2 diabetes should have their feet
examined once per year.
role of nurse in diabetic patient care and
education
Goals of nursing intervention in diabetic care:
According to WHO nurses are one of the largest
health groups in the world who are involving in
different levels of health. Major goals are health
promotion, prevention of diseases, preventive care
and simplifying patient compliances.
To achieve these goals the nurses can play five
different roles: Nurse Educator, Examination
and screening role, Nurse cooperation in the
diabetic foot care and treatment, Nursing role
in diabetic foot care at home, Nursing role in
rehabilitation
Nurses combine science and art to provide
health services and seek to eliminate physical,
emotional, social-economical and spiritual patient’s
needs. The diabetic nursing care is several
categories include nurse practitioners, clinical
nurse specialist, diabetic nurse and each of them
has clear duties.
For examples, nurse practitioner focuses on
health promotion and disease prevention activities
includes patient education and consulting.
1. Nurse educator: Evaluate patient requirements
and design the particular educational programme
for each patient and their families.
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Importance of regular clinic visits and blood
tests: Prevention of complications, To examine
feet daily for discoloration, swelling, skin cracks,
pain and numbness, To do the self-foot examination
by using mirror, Foot hygiene (washing drying
especially between toes), Controlling water
temperature before washing foot, To avoid walking
in barefoot or wearing shoes without shocks, To
choose shoes that is précising in size and the
best time for purchasing shoes on afternoon, To
avoid the manipulation of foot lesions such as corn,
To keep wet the dry surfaces of foot by moisturizing
creams except between toes, To ask help if
reduction of visual acuity, To educate regarding
diabetic diet
to do regular exercises: It helps to promote
blood flow, Check with your health care provider
as to which activities are best for you, Walking,
swimming and bicycling can help blood flow and
do not put pressure on the feet, Avoid high impact
exercises such as running or jumping, Wear good
fitting, supportive athletic shoes.
2. examination and screening: Main major factors
are to develop foot ulcer. Peripheral neuropathy,
Peripheral vascular disease, Infections, these are
leads to develop gangrene and amputation.
For diabetic patient is not only important for
neurological examination as the first criteria for
screening patients at the risk for foot ulcers. The
indirectly emphasized on nurses role on performing
a diabetic foot examination with monofilament
and collaboration with other diabetic foot team
members.
Nurse’s role in diabetic foot care includes;
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•

•

Foot examination.

•

Wound dressing.

•

Encourage the patient and their family for
follow up visits.

•

During examination nurse should ask to
remove their shoes and shocks.

•

Nurses may access vascular status by an
Ankle Brachial Index and toe pressure by
pedography.

•

Nurses should assess the sole pressure and
foot pressure.

3. role of nurse co-operation
To provide excellent diabetic foot care should
be complimentary care such as: Selection of
appropriate dressing type of ulcer and wound, To
help debridement and reduce bacteria

While routine medical exams are important,
everyday foot care plays the biggest role
in preventing foot complications before they
start.

Diabetic foot complications are:
Poor circulation – Long standing high blood
sugar can damage blood vessels, decreasing
blood flow to the foot. This poor circulation can
weaken the skin, contribute to the formation of
ulcers, and impair wound healing. Some bacteria
and fungi thrive on high levels of sugar in the
bloodstream, and bacterial and fungal infections
can break down the skin and complicate ulcers.
more serious complications include deep skin
and bone infections. Gangrene (death and decay
of tissue) is a very serious complication that
may include infection; widespread gangrene may
require foot amputation.

4. Nursing role in diabetic foot care at Home
Diabetic’s patients follow up at specified intervals,
Diabetic foot cares for specially patient with limited
vision due to diabetics because they cannot able
to evaluate self, Diabetic foot examination at home
to evaluate limb movements, moisture, color,
temperature, edema, pain and sensation of foot.
5. Nursing role in rehabilitation
This is especially patients who have lost their foot,
Nurses should encourage and teach patients to use
assistive devices according to needs of patients
and its implications include introduction, training
and participation, Assistive devices are canes,
walkers, wheel chair, shoes, boots, Scottish stone,
full contrast plaster, plaster walker etc….
New treatment for diabetic patient
•

Several experimental approaches are being
evaluated for the treatment of diabetic foot
complications.

•

New options include synthetic wound dressings,
skin grown in a laboratory, substances that
stimulate healing and support the growth of
infection-fighting cells, electrical stimulation,
and exposure to elevated oxygen levels.

•

It is important to learn as much as possible
about diabetic foot care and to take an active
role in medical decisions and care.

Nerve damage (neuropathy) – Elevated blood
glucose levels over time can damage the nerves
of the foot, decreasing a person’s ability to notice
pain and pressure. Without these sensations, it
is easy to develop callused pressure spots and
accidentally injure the skin, soft tissue, bones,
and joints. Over time, bone and joint damage can
dramatically alter the shape of the foot. Nerve
damage, also called neuropathy, can also weaken
certain foot muscles, further contributing to foot
deformities.
Conclusion
There are so many complication related to
diabetes the nurses plays important role as
members of the diabetes care team not only need
to play their role in health care and improving
quality of life, but also must need special training
for treating diabetes patient care.
bibliography
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Introduction
Light therapy is a way to treat seasonal affective
disorder, depression and certain other conditions
by exposure to bright artificial light. During light
therapy, you sit or work near a device called a
light therapy box. The light therapy box gives
off bright light that mimics natural outdoor light.
Exposure to bright light from a light therapy box
is thought to alter your circadian rhythms and
suppress your body’s natural release of melatonin.
Together, these cause biochemical changes in
your brain that help reduce or control symptoms
of seasonal affective disorder and other
conditions. Light therapy is also known as bright
light therapy or phototherapy.



A nerve that connects the retina to a key
pointing the hypothalamus region of the brain
is activated.



Once activated the Hypothalamus sends a
signal to the pineal gland. The pineal gland
immediately suppresses the withdrawal
hormone melatonin and stimulates the
production of the active hormone Serotonin.



The therapeutic level of illumination has
several known physiological effects, though its
therapeutic mechanism is still unclear.



Blood levels of the light-sensitive hormone
melatonin, which may be abnormally high at
certain times of day, are rapidly reduced by
light exposure.



Depending on when bright light is presented,
the bodies internal clock--which controls
daily rhythms of body temperature, hormone
secretion, and sleep patterns – shifts ahead or
is delayed when stimulated by light.



These physiological time shifts may be the
basis of the therapeutic response.



Light may also amplify the day-night difference
in these rhythms. Research into the possible
mechanisms is currently underway, and the
final answer is not yet in.

Light therapy used for:
• Migraine Headache
• PMS (Premenstrual Syndrome)
• Insomnia & Other Sleep Disorders
• SAD (Seasonal Affective Disorder)
• Cold sores
• ADD/ADHD (Attention Deficit Disorder)
• Stress Reduction & Relaxation
• CFS (Chronic Fatigue) & ME
• Pain Reduction & Management
• Acne & Other Skin Problems

How Is It Delivered?

• Wound Healing
medical Applications for Light therapy
How Does Light therapy Works?


When the recipient is expose to Apollo’s
bluewave Technology, waves of light enter the
eye.
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Light therapy involves exposure to intense
levels of light under controlled conditions.



The recommended light therapy system
consists of a set of fluorescent bulbs installed
in a box with a diffusing screen, and set up
on a table or desk top at which one can sit
comfortably for the treatment session.
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Treatment consists simply of sitting close to
the light box, with lights on and eyes open.





Looking at the lights is not recommended;
rather, people are free to engage in such
activities as reading and writing, or eating
meals.

Disadvantages



What is important is to orient the head and
body toward the lights, concentrating on
activities on the surfaces illuminated by the
lights, and not on the lights themselves.

Treatment sessions can last from 15 minutes to
three hours, once or twice a day, depending on
individual needs and equipment used.



The disadvantages of light therapy comprise
the daily commitment of time and investment
in the equipment.



Some health care providers have the light
boxes available in their offices, but this
necessitates a daily visit to the doctor.



There are companies that rent the equipment.
However, insurance does not always cover
the expenses associated with this type of
treatment. Also, relapse of symptoms is usually
quite rapid after cessation of treatment.

Benefits of Light Therapy
Early Morning Insomnia

references

Productivity Enhancement

1.

Joffe RT, Moul DE, Lam RW, et al. Light visor
treatment of seasonal affective disorder. Psych
Res. 1993; 46(1).

2.

Tam EM, Lam RW, Levitt AJ. Treatment of
seasonal affective disorder: A review. Can J
Psychiatry, 1995, 40(8).

3.

Terman M, Amira L, Terman JS, et al.
Predictors of response and nonresponse to
light treatment for winter depression. Am J
Psychiatry, 1996, 153(11)

Night-owl insomnia
Jet Lag
Late-shift drowsiness
Bulimia
Lupus
Non-seasonal depression
Prolonged menstrual cycles
Advantages


Additionally, a significant number of people
respond very quickly to this treatment.

The advantages of light therapy include the
fact that it is rather non-invasive with relatively
few and minor side effects.

***********
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ABSTRACT

Objective: To compare the knowledge and attitude regarding female foeticide among adolescent boys and
girls.
Methods: Descriptive approach was carried over a period of 3months on 60 adolescent girls and boys
studying in selected PU Colleges of Holenarsipura, Hassan Karnataka. All 60 girls and boys enrolled in study.
Results: In our study, Analysis of the data reveals that majority (51.7%) of the adolescent boys had poor
knowledge as compared to girls (35%), whereas 43.3% of girls and 40% of boys had average knowledge, and
good knowledge was secured by 8.3% of boys and none possessed excellent knowledge. However, 20% of
the girls had good knowledge and 1.7% had very good knowledge and majority (90%) of the boys had
favourable attitude whereas only 10% had highly favourable attitude regarding female foeticide. However,
53.3% of girls had highly favourable attitude and 46.7% had favourable attitude regarding female foeticide.
The result revealed that majority of the boys and girls had favourable attitude towards female foeticide.
Conclusion: Comparative study indicates that girls had better knowledge and attitude than boys.
Key words: Female Feticide, attitude, knowledge, Adolescent girls, Adolescent boys.

INTRODUCTION:
India, the heritage example of an ideal culture, speaks highly for woman-gender as total, honour her
with elevated esteem. These words, we cherish to put in speech, but fail to pertain in action. Our
society needs a woman – a mother for the son; a wife for the husband; and a girl for garland-greeting
the political leader. It is awkward and uncivilised to think that a woman to be honoured and a girl to be
cursed.
A significant percentage of adolescents in the developing world are anemic,considerable health
consequences for this age group.About 27% of adolescent girls are estimated to be anemic in
developing countries, considerable health consequences for this age group.About 27% of adolescent
girls are estimated to be anemic in developing countries,
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Female foeticide is a process of aborting perfectly healthy female foetuses after about 12
weeks (or more) of gestation just because they are females. The same foetuses would’ve been
allowed to live if they were males. Female foeticide is not just unethical, but downright cruel as well –
unethical because despite being in good health, the aborted baby girls’ chance to live was taken
away just because they were females; cruel because they were already partially grown and well on
their way to become persons we refer to as ‘the human infants.’ Female foetuses are selectively
aborted after pre-natal sex determination. This could be done at the behest of the mother, father,
both, or under family pressure.
Consequence of female foeticide includes violence against women, a violation of their human
rights. The pregnant woman, though often equally anxious to have a boy, is frequently pressurised to
undergo such procedures. Many women suffer from psychological trauma as a result of forcibly
undergoing repeated abortions.3 More generally, demographers warn that in the next twenty years there
will be a shortage of brides in the marriage market mainly because of the adverse juvenile sex ratio,
combined with an overall decline in fertility.
Foeticide is on rise amongst the affluent families. Ironically increasing education is making
people more aware of sex-determination tests and increasing the rate of foeticide, which is a pure
psychic-blindness practised in our society.4While the 2001 Indian census shows that the overall malefemale sex ratio has marginally improved from 927 women per 1000 men to 933 per 1000 during the last
decade the number of girls to boys in the youngest age group fell from 945/1000 to 927/1000. The
regional disparities also appear to have increased; the northern states generally exhibit a worsening
trend in male-female sex ratio as compared to the southern states. 5According to the UNFPA 2003
statistics, there were 770 girls counted for every 1000 boys in the district of Haryana (one of India richest
states), 814 girls in Ahmadabad (Gujarat), and 845 in South West Delhi. Over 10 million female foetuses
(1 in every 25) have been aborted in India since 1994 and prenatal sex-selection in India causes the loss
of 5,00,000 girls per year..
Let us assert once again that each women and girl is a unique and at the same time valuable human
being, who is entitled to equal opportunities and universally adopted human rights, no matter where she
is born or where she lives. Now is the time to energise efforts to put gender equality at the top of
international peace and development agenda.
MATERIALS AND METHODS
This was Descriptive study carried out in the selected colleges at Holenarsipura, Hassan for a
period of 3 months. The study was approved by the institutional research committee.
The tool used forthe data collection consisted of:The self administeredstructuredquestionnaire and
Likert attitude scaleto assess the knowledge and attitude about female feticide among adolescent girls
and boys studying in selected collegesof Holenarsipura.
Tool was divided into two parts section I & sectionII

Section I - Demographic data and Self administered structured questionnaire
Section II –Likert Attitude Scale
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RESEARCH DESIGN:

A descriptive comparative design was adopted for the study.
MAJOR FINDINGS OFTHE STUDYWERE:
Descriptive and inferential statistics had been used fordata analysis. The data was presented in the form of
tables and diagrams. Data wasanalyzed by computing mean, standard deviation, t value and chi - square.

SIGNIFICANTFINDINGS OFTHE STUDYDEMOGRAPHIC DATAOFTHE RESPONDENT
Religion:
Majority (76.7%) of the girls were Hindu, while 16.7% were Christian, and 6.7% were Muslim. Most
(68.3%) of the boys were Hindu, whereas 26.7% were Christian, and 5% were Muslim.

Type of Family:
Majority (73.3%) of the adolescent girls belonged to nuclear family, (25% were from joint family and
very few (1.7%) were from extended family. Most (70%) of the boys were from nuclear family, while
21.7% were from joint, and the remaining 8.3% were from extended family.

Father’s Education:
Majority (35%) of the fathers of adolescent boys had completed their primary education, while 25%
were graduates, only 10% had completed professional education and 3.3% had no formal education.
Most (35%) of the fathers of adolescent girls completed their secondary education, 21.7% were
graduates, and 5% had no formal education at all.

Father’s occupational status:
Majority (40%) of the fathers of adolescent boys were skilled, while 31.7% were semi-skilled, and
23.3% were professionals, whereas most (33.3%) of the fathers of adolescent girls were professionals,
while 30% were semi-skilled, and 1.7% were unemployed.

Mother’s Education:
Majority (50%) of the mothers of adolescent girls had higher secondary education, while 25% had
primary education and 16.7% were graduates, whereas 5% of the mothers of adolescent boys had no
formal education and 15% were graduates.
Mother’s occupational status:
Majority (81.7%) of the mothers of adolescent girls were house makers and 3.3% were professionals.
Most (63.3%) of the mothers of adolescent boys were house makers and 8.3% were professionals.
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Income:
Majority (43.3%) of the boys were having family income of Rs. 5001-10000, however 16.7% had ≤ Rs.
5000. Most (35%) of the adolescent girls were having the family income of Rs. 5001-10000.

RESULTS:
In our study, Analysis of the data reveals that majority (51.7%) of the adolescent boys had poor
knowledge as compared to girls (35%), whereas 43.3% of girls and 40% of boys had average
knowledge, and good knowledge was secured by 8.3% of boys and none possessed excellent
knowledge. However, 20% of the girls had good knowledge and 1.7% had very good knowledge and
majority (90%) of the boys had favourable attitude whereas only 10% had highly favourable attitude
regarding female foeticide. However, 53.3% of girls had highly favourable attitude and 46.7% had
favourable attitude regarding female foeticide. The result revealed that majority of the boys and girls
had favourable attitude towards female foeticide.
Description of area-wise mean, mean%, SD of knowledge scores
n=60+60
Max.
possible
score

Mean ± SD

Mean %

Mean ± SD

Mean %

Concept

7

2.95  1.268

42.14

3.70  1.778

52.86

Causes

5

2.28  0.993

45.67

2.28  1.106

45.67

Legal Provision

3

0.78  0.783

26.11

0.87  0.812

28.89

Adverse Effects

2

0.93  0.607

46.67

0.83  0.615

41.67

Social Action

3

1.75  0.836

58.33

1.98  1.127

66.11

Total

20

8.70 1.960

43.50

9.673.187

48.33

Area

Boys

Girls

It is evident from Table 2 that the adolescent girls had highest (66.11%) knowledge and boys
had 58.33% knowledge in the area ‘social action.’ Both the groups showed same knowledge in the
area ‘causes’ (45.67%). Girls had better knowledge than boys regarding the concept on female
foeticide.
The findings revealed that the adolescent boys and girls had average knowledge regarding
female foeticide.
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Frequency and percentage distribution of the adolescent boys and girls according to the grading
of their attitude score
n=60+60
Boys
Attitude
score

Grading

20-40

Highly unfavourable

41-60

Unfavourable

61-80

Favourable

81-100

Highly favourable

Frequency

Girls

Percentage

Frequency

Percentage

54

90.0

28

46.7

6

10.0

32

53.3

Maximum Score = 100
Data reveals that majority (90%) of the boys had favourable attitude whereas only 10% had
highly favourable attitude regarding female foeticide. However, 53.3% of girls had highly favourable
attitude and 46.7% had favourable attitude regarding female foeticide. The result revealed that
majority of the boys and girls had favourable attitude towards female foeticide.

45

The research journal of social sciences

November 2017 volume 8 number 11

www.aensi.in

ISSN 0025-1348

UGC APPROVED

100
Boys
Girls

90
80

60
50

Median = 83.00

40

Median = 69.50

cummulative frequency percentage

70

30
20
10
0

54

60

65

70

75

80

85

90

95

Attitude score

Mean, mean difference, standard deviation, and ‘t’ value of mean knowledge score of adolescent
boys and girls
n=60+60

Area
Concept

46

Boys
Mean
SD
2.95
1.268

Girls
Mean
SD
3.70
1.778

Mean
difference
0.75

t value
2.66*

Causes

2.28

0.993

2.28

1.106

0.00

0.00

Legal Provision

0.78

0.783

0.87

0.812

0.08

0.57

Adverse Effects

0.93

0.607

0.83

0.615

0.10

0.90

Social Action

1.75

0.836

1.98

1.127

0.23

1.29*

Total

8.70

1.960

9.67

3.187

0.97

2.00*
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* Significant

Data in Table reveals that the computed ‘t’ values (t=2.00, p<0.05) was greater than the table value.
Therefore the null hypothesis was rejected and the alternate hypothesis was accepted indicating that
the mean knowledge scores of adolescent girls (9.67) with SD 3.187 was higher than the mean
knowledge scores of boys (8.70) with SD 1.96.
Relationship between knowledge and attitude of adolescent boys and girls regarding female
foeticide
n=60+60
Boys
Variables

Girls

Mean

SD

knowledge

8.70

1.960

Attitude

69.73

7.765

r value

Mean

SD

9.67

3.187

78.40

9.217

0.498*
r58 = 0.190, p<0.051

r value

0.610*
* Significant

DISCUSSION:
The discussion is accordance with the objectives and hypotheses of the To compare the knowledge
and attitude regarding female foeticide among adolescent boys and girls..
Demographic variables: Majority (76.7%) of the girls and most (68.3%) of the boys belonged to
Hindu religion, Majority (73.3%) of the girls and most (70%) of the boys belonged to nuclear family,
Majority (75%) of the boys and 68.3% girls received information regarding female foeticide through
mass media.
In the present study structured knowledge questionnaire was used to assess the knowledge of 120
adolescent boys and girls regarding female foeticide and the results were presented using descriptive
statistics. Majority (51.7%) of the adolescent boys had poor knowledge as compared to girls (35%),
whereas 43.3% of girls and 40% of boys had average knowledge. The findings of the study showed
that the knowledge score of the adolescent girls was higher (48.33%) than that of the adolescent boys
(43.50%).
The adolescent girls had highest (66.11%) knowledge and boys had 58.33% knowledge in the area
‘social action.’ Both the groups showed almost the same (45.67%) knowledge in the area ‘causes.’ Boys
scored 26.11% and girls scored 28.89% in the area ‘legal provision towards female foeticide’ which
was the least among all the other areas.
The attitude score of majority (90%) of the boys shows a favourable attitude whereas only 10% had
highly favourable attitude. However, 53% of girls had highly favourable attitude and 46.7% had
favourable attitude. The study reveals that the attitude score of the adolescent girls was higher
(78.40%) than that of the adolescent boys (69.73%).
In the present study the knowledge scores of the adolescent boys were computed as 42.14% for
concept, causes was 45.67%, legal provision was 26.11%, adverse effects was 46.67% and 58.33% in
social actions.
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The knowledge scores of the adolescent girls were computed as 52.86% for concept, causes was
45.67%, legal provision was 28.89%, adverse effects was 41.67% and 66.11% in social actions
respectively.
There was significant difference between the mean knowledge scores (t=2.00, p<0.05, table value
1.660) of adolescent boys and girls.anemia and the decrease in girls rates were statistically significant
after Iron supplementation and health education focusing on anemia prevention in the schools can be
effective in reducing the rates of anemia in adolescents whoattend school.

The comparison of attitude of adolescent boys and girls regarding female foeticide showed that 78.4%
of the adolescent girls and 69.73% of the adolescent boys had favorable attitude regarding female
foeticide.
CONCLUSION:
The findings of final study revealed that there was a significant difference in knowledge and attitude
scores of the adolescent boys and girls.
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A study to assess the level of burden and awareness about mental illness among caregivers of mentally
ill persons in a selected hospital at Mangalore
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Objective:
To find the association between the burden among caregivers and awareness about mental
Karnataka,
India.

illness with selected demographic variables. Methods:A descriptive design was adopted in the
present study to accomplish the objectives. Purposive sampling technique was used to select the
ABSTRACT
samples. The sample consisted of 60 caregivers of mentally ill persons. The data was collected by
using “Burden assessment scale” and structured knowledge questionnaire. The data was analyzed by
descriptive and inferential statistics. Ie,mean, mean percentage, standard deviation and chi-square.
Results:The present study showed that equal (50%) of the participants are in the age group of 20-30
and the other 50% were in 31-40 years. Among participants most (76.67%) of the caregivers were
females. A good percentage (33.33%)of the samples were Coolie workers. Majority of the
participants (35%) had high school as educational qualification. Most of them (88.33%) belonged
to nuclear family. Highest percentages (68.33%) had income monthly below 5000 /-. Most of them
(46.67%) had information about mental health through friends. and study result also shows. There
was significant relationship between knowledge and demographical variables such as age assessment
score [2=18.15, P<0.004] and source of information [2=16.5, P<0.001]Conclusion: Thus study
concluded that there is moderate level of burden and awareness among caregivers of mentally ill
personsand there is an association between the awareness about mental illness with selected
demographic variables
3

Key words: Caregivers, burden and awareness.

INTRODUCTION:
“Being a care giver is the most thankless role in the world. Everybody gives the patient some
slack as they should, But the care givers has the stress of life and then you put a catastrophic
illness on top of it, the stress goes through the roof”
Marcia Wallance
Mental health is one of the most important public health element. It is the most essential and
inseparable component of health. Mental health is a state of successful mental functioning, resulting in
productive activities, fulfilling relationships, and the ability to adapt to changes and cope with
adversity. Mental health is indispensable to personal well-being, family and interpersonal
relationships and one’s contribution to society and any alteration in the mental functioning, which
leads to unproductive activities, impaired relationship and inadequate adjustment which intern would
lead to mental disorders.1
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About 50 million Indians suffer from psychiatric disorders. Census shows that Psychiatric disorders are
among the leading causes of ill health and disability worldwide. One in four people in the world would
be affected by mental or neurological disorders. Around 450 million people currently suffer from
such condition in world. Depression, anxiety and drug abuse are the most common mental disorders.
Approximately 20.9 million suffer from mood disorder, 14.8 million suffer from depressive disorder,
1.1 percent of the population has schizophrenia, 18.1 percent of people have an anxiety disorder,
8.7 percent of people have some type of specific phobia, and nearly two-thirds of people with a known
mental disorder never seek help from a health professional. Stigma, discrimination and neglect are
main reasons not to seek treatment.2
The Global Burden of Disease study found that mental disorder is the fourth leading cause of disability.
Depression alone was the single leading cause of global disability. Caring mentally ill individuals may
carry a heavy burden among family members. Moreover, such burden may manifest in reduced
wellbeing of the mentally ill individuals themselves, for example, due to impaired caregiver support.3
NEED FOR STUDY
Psychiatric disorder is a great problem in our society. Psychiatric disorder can affect a person from
any culture, race or ethnic background. Psychiatric disorders can occur at any stage of life, from
childhood to old age. No community is unaffected by Psychiatric disorders. Psychiatric disorder is
treatable, especially when the treatment comes early. Early intervention and appropriate treatment
can improve persons with Psychiatric disorders. Therefore it is important for a person to seek mental
health care when he/she needs it. It is equally important for service providers, friends, and family
members to be informed about the symptoms of Psychiatric disorders and the treatment options
available.4
A study survey was conducted by the WHO to estimate the incident rate of mental illness. And the
study result shows that globally over 450 million people suffer from mental disorder and this mental
and behavioral disorder account for 19% of global burden of disease. The study also concluded with
this incidence rate likely to increase to 15% by the year 2020.5
A Meta-analysis study was conducted by NIMHANS estimated that prevalence of mental disorder to
be 5.8% among Indian population. And also found that burden of mental and behavioral disorder
range from 9.5% to 10.2% population.6
Caregiver burden refers to the significant amount of strain and difficulties experienced by the
caregiver or family of mentally ill people, including a range of psychological, emotional, social,
physical and financial problems. The caregivers of mentally ill person are facing some marginal
amount of stress. And this stress itself can be a reason for them to become ill. So the burdens of
caregivers of mental ill have to be identified and rectified for the better functioning of the society.7
A cross sectional study was carried out on the awareness of family members of mentally ill healthy
individual regarding mental illness and burden. Purposive sampling technique was used to select the
sample of 250 and data collected by using structured knowledge questionnaires. Result showed that
26.1% of the respondent had good knowledge, 14.3% had average knowledge and 59.6% had very
poor knowledge regarding mental illness and its management. The study also shown that the care
givers burden regarding their mentally ill relatives were insurmountable. The findings of this study
highlighted the need for detailed study of caregiver’s awareness about mental illness.8
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The investigator had come across the number of psychiatric patients and their caregivers during the
psychiatric posting. From the casual talks with the caregivers, investigator comes to know that they are
facing a lot of problems in their day today lives. Review of the related literature and discussion with
the experts also motivated the investigator to undertake the following study.

MATERIALS AND METHODS
Research Approach
A descriptive survey approach was used for the present study since the purpose of the study was
to determine the caregiver’s burden, awareness and to find out the association between the burden
among caregivers and awareness about mental illness with selected demographic variables.
Research Design
The research design used for this study is descriptive research design is used Setting of the Study
Settingand Population for the Study:
In the present study the target population comprises of the caregivers of mentally ill patients who are
attending the outpatient department of Manaswini, Thunga Institute of Psychiatry and Counseling,
Mangalore.

Variables:
Research variables – awareness and burden Demographic Variables are- age, gender, occupation,
type of family, educational status, family income per month, and source of information.
Sample and Sample Size
In the present study the sample comprises of 60 Caregivers of mentally ill patients.Sampling
Technique
Purposive sampling technique was used for the present study
Selection of the Tool
The tools used for the present study are Modified burden scale and structured knowledge
Questionnaire.
Modified burden scale on aspects of four main categories of burden: physical burden, emotional
burden, financial burden and social burden of caregivers of mentally ill patient. and structured
knowledge questionnaire on awareness of mental illness was selected. It was found to be the most apt
instrument to elicit responses from the people.
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MAJOR FINDINGS OFTHE STUDYWERE:
Descriptive and inferential statistics had been used fordata analysis. The data was presented in the form of
tables and diagrams. Data wasanalyzed by computing mean, standard deviation, pvalue and chi - square.
SIGNIFICANTFINDINGS OFTHE STUDYDEMOGRAPHIC DATAOFTHE RESPONDENT
Age:
Distribution of care givers according to their age shows that 30(50%)participants were in the age
group of 20-30 and 30 respondents (50%) were in the age group of 31-40 years.
Previous source of income:
Majority of the respondents 28 [46.67%] were received information from the friends, and 18 [30%]
received information from health professional, 11 [18.33%] respondents obtained information from
mass medias and 3 [5%] respondents received information from relatives
Gender:
Among the respondents, majority were females 46 [76.7%] and 14(23.33%)were males.
Occupation:
The distributionof caregivers according to their occupation, the 20 of the respondents [33.33%]
were coolie workers, 16 [26.67%] were private employees, 14 [23.33%] were having agriculture and
10[16.67] were government employees.
Religion:
In group of 60 samples 58(98.67.7%) of them were from Hindu religion, 2(3.33%) of them were
fromMuslim religion.
Education:
Regarding the education of caregivers, majority of the respondents21 [35%]were having high school
education, 13[21.67%] who had primary education, 10[16.67%]respondents had PUC education and
8 respondents (13.33%) were having middle school and another 8 respondents (13.33%) had degree
and above degree education.
Type of family:
Among the respondents 53 [88.33%] belonged to nuclear family, followed by7respondents [11.67%]
belonged to joint family and there was no respondents fromextended families..
Income:
The distribution of caregivers according to their monthly income shows that41 [68.33%] earned
Rs.5000 and below , 13 [ 21.67%] respondents were earning amonthly income of Rs 5001-10,000 and 3
[5%] respondents earned Rs.10,001-15,000
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and another 3 respondents (5%) were earning above Rs.15,000.

Overall mean standard deviation and mean percentage of knowledge
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RESULTS:
The study reveals that majority (65%) of the caregivers had moderate knowledge, 18.33% had poor
knowledge and (16.67%) percentage had good knowledge andmajority (73.33%) of the caregivers
had moderate burden, 26.67% had mild burden.
The data presented in table reveals that the calculated chi-square values are less than that of table
value at 0.05 level of significance, and which was accepted and it was concluded that there was no
significant association between the burden of caregivers of mentally ill persons with demographic
variables so research hypothesis rejected and null hypothesis accepted and also concluded that there
was significant association between knowledge of caregivers with demographic variables. So
research hypothesis accepted and null hypothesis rejected.
DISCUSSION:
The study variables were age, gender, occupation, type of family, educational status, income of family
per month and source of previous information regarding burden and awareness on caregivers of
mentally ill caregivers.
The findings obtained from the study are as follows:
Description of demographic variables
The age distribution of the samples shows that (50%) of the participants 30 were in the age group of
20-30 and 30 respondents (50%) were in the age group of31-40 years.
Among the respondents, majority were females 46 [76.7%]. The distribution of caregivers according
to their occupation, the 20 of the respondents [33.33%] were coolie workers Regarding the education
of caregivers, majority of the respondents 21 [35%]were having high school education
Among the respondents 53 [88.33%] belonged to nuclear family, followed byThe distribution of
caregivers according to their monthly income shows that41 [68.33%] earned Rs.5000 and The results
showed that majority of the respondents 28 [46.67%] were received information from the friends.
Analysis of the findings
The first objective of the study was to assess the awareness about mental illness among caregivers of
mentally ill persons in selected hospital.
In order to meet the above objective, a descriptive study was conducted.
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The assessment awareness about mental illness shows that majority of the respondents 39[65%] had
moderate awareness 11 [18.33%] respondents had poor awareness followed by 10 [16.67%] had good
awareness.The total mean percentage of the caregivers of mentally ill persons was 39.38% with mean
and standard deviation of 6.3 and 1.73 respectively.
The second objective was to identify the level of burden of caregivers of mentally ill persons.The
assessment of burden shows that majority (73.33%) of the caregivers had moderate burden, 26.67%
had mild burden and none of caregivers of mentally ill persons belongs to the category of no burden
and severe burden.The total mean percentage of the caregivers of mentally ill persons
was38.25%, with mean and standard deviation of 16.83 and 4.38 respectively.
Association between knowledge scores of caregivers on mental illness with selected
demographic variables.To fulfil the above objective, Chi-square test was carried out.
The study findings revealed that there was significant association between age and source of
information, as the computed Chi-square value of age [2=8.15, P<0.004] and source of information
[2=16.5, P<0.001] was higher than the table value.
However, no association was found between knowledge and other variables like gender, occupation,
education, type of family, monthly income, and as the obtained Chi-square values were less than the
table value.
Association between burdens with demographic variables
The study findings revealed that there was no significant association between demographic variables
and burden, as the computed Chi-square value (Mean percentage 38.25% with mean ±SD
of16.83±4.38)
CONCLUSION:
.
Thus study concluded that there is moderate level of burden and awareness among the caregivers of
mentally ill persons and There was significant association between knowledge and selected
demographical variables.
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Abstract
Foetus with Neural tube defect especially meningomyelocele is a rare condition. We report a case of twenty weeks Pregnancy with
meningomyelocele admitted to labour room for termination. The diagnosis was confirmed with ultrasonography. History suggested that patient
had previous abortion for anencephaly foetus, noncompliance to folic acid supplements and irregular follow-up. It is concluded that prenatal
counselling, adherence to folic acid supplement and regular follow-up can prevent the further complication
Keywords: Spina Bifida; Meningomyelocele; Ultrasonography; Prenatal Counselling; Congenital Malformation

Introduction
Neural tube defects are the congenital malformation of the CNS
resulting from defective closure of the neural tube during early
embryogenesis between 3rd and 4th week of intrauterine life. It
involves defect in the skull, vertebral column, the spinal cord and
other portion of CNS. It occurs about 1 to 5 per 1000 live births.
Risk in second siblings is high. The exact cause is not known, but the
triggering factors are maternal radiation exposures, anticonvulsive
drugs, exposure to chemicals, folic acid deficiency and genetic
determinant [1]. The most common neural tube defect is Spina
bifida contributing one in 1000 births. Spina bifida is the congenital

defect of the spinal column due to failure of the fusion of vertebral
arches with or without protrusion of the meninges and dysplasia of
the spinal cord [1]. It is classified as spina bifida occulta and spina
bifida cystica. Myelomeningocele is most common and severe form
of spina bifida cystica, characterized by protrusion of spinal cord
through the open vertebrae into the amniotic fluid. The severity
of disability varies in accordance to the neurological and extent
of intracranial abnormalities. The malformation is associated
significant lifelong disability including motor and sensory deficits,
neurogenic bowel and bladder, hind brain herniation and associated
hydrocephalus, orthopaedics abnormality and cognitive deficits [2].

Figure 1: Induction of labour was started as per prostaglandin regimen. She delivered dead male foetus weighing about 520
gms.

Case Report
We report a case of 25years old multigravida woman with 5
months of amenorrhea with meningomyelocele foetus admitted to
labour room for termination. Her history says that she has 6 years

of marital life and it was nonconsanguineous marriage. There was
history of use of oral contraception for four years after marriage.
Regarding her obstetrical history, she underwent induced abortion
one and half year back as she was diagnosed as anencephalic foetus
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at 12weeks. The patient given a history of regular menses. After
one year of her induced abortion she again conceived naturally.
Ultrasonography was done at 8weeks in which no abnormality
was detected. After this she was not regular for her follow up.
But at 20weeks she visited OPD for follow up, USG was done and
report showed Lumbosacral Meningomyelocele measuring 1.76cm
and 0.85cm. According to patient she was not taking the folic
acid supplements due to the side effects. Genetic counselling was
given to her and her husband and was advised for termination of
pregnancy. Induction of labour was started as per prostaglandin
regimen. She delivered dead male foetus weighing about 520gms.
Mother was counselled for pre conceptional care and regular follow
up in future (Figure 1).

Discussion

Meningomyelocele results in injury of spinal cord tissues and
requires lifelong support and rehabilitation. If neural tube defects
occurred in a woman’s previous pregnancy, increased antepartum
foetal surveillance is required for the current pregnancy [3]. This
surveillance should include consultation with a geneticist and
targeted foetal ultrasonography to assess the foetal spine and
cranium. In addition, preconception supplementation with folic
acid at 4 mg/day is recommended; this dosage is higher than
that advised for a woman without such a history. A recent RCT
named management of Meningomyelocele showed that prenatal
correction by fetoscopic or open surgery resulted in improved
neurological outcomes. Prenatal meningomyelocele surgery
is a complex surgical procedure that requires an experienced
multidisciplinary team with dual focus on both the mother and the
foetus. Despite of confirmed benefits there is a chance of PPROM,
Oligohydramnios, Uterine Dehiscence and preterm labour are the
challenging out comes [4]. Neurological defects in foetus occur due

to many reasons. The identified cause in present case is deficiency
of folic acid and history of pregnancy with anencephaly. Women
planning to become pregnant should avoid all alcohol consumption,
smoking, and use of illegal drugs before and during the pregnancy,
because these activities may have serious deleterious effects on the
foetus. It is also advisable for the prescribing provider to review
all medications and supplements the woman is taking to assess for
possible teratogenicity.

Conclusion

All women of childbearing potential should be receiving folic acid
at a dosage of 0.4 mg/day, in accordance with the recommendation
of the US Center for Disease Control and Prevention (CDC). In this
case if patient had come for regular check-up and taken folic acid
regularly this incidence could be prevented. This is very important
to stress on folic acid supplementation and regular follow up in
antenatal advice.
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Abstract: A Study title “A STUDY TO ASSESS THE KNOWLEDGE REGARDING IMMUNIZATION
AMONG THE MOTHERS OF UNDER FIVE CHILDREN ADMITTED IN PEDIATRIC WARD OF
PRABHAKAR KORE HOSPITAL, BELAGAVI WITH THE AIM TO DEVELOP EDUCATIONAL
PAMPHLET” was conducted among the mother of under five children admitted in pediatric ward of
Prabhakar Kore Hospital, Belagavi. The study was conducted on 50 mothers of under five children admitted in
pediatric ward of Prabhakar Kore Hospital.
The research approach used in this study was descriptive approach and non-experimental design. The
convenient sampling technique was used the study was conducted after obtaining permission from the medical
superintendent of Prabhakar Kore Hospital, Belagavi. The data collected where analysed by using descriptive
and inferential statistics.
Objectives
1. To assess the knowledge regarding immunization among the mother of under five children admitted in
pediatric ward of Prabhakar Kore Hospital, Belagavi.
2. To find out the association between knowledge with selected demographic variables of mothers of under
five childrens.
Result
A majority of 34(68%) of the mother s of under five children had an average knowledge regarding
immunization. Where as, around 9 (18%) of mothers of under five children had good knowledge and minimal
7(14%) had poor knowledge.
Major Findings Of The Study
1. The mean and standard deviation of knowledge score was 9 and 3.679 respectively.
2. Finding related to the knowledge on immunization among subject showed that out of 50 mothers 9 (18%)
had good knowledge, 34 (68%) had average knowledge and 7(14%) subjects had poor knowledge scores.
Conclusion
Mothers knowledge regarding immunization is essential for timely utilization of immunization services as it is
the most cost effective measure to prevent vaccine preventable diseases. A majority 34 (68%) of the mothers of
under five children had an average knowledge regarding immunization. Where as, around 9(18%) of the
mothers of under five children had good knowledge and minimal 7(14%) had poor knowledge.
Recommendations
1. A similar study can be carried out on large sample for a longer period of time for broader generalization of
the result.
2. A similar study can be conducted in different settings.
3. A special training should be given to community nursing staff.
4. A similar study can be conducted using randomization sample technique.
Key Words
Knowledge- It refers to the appropriate response received from the mothers of under five children about
immunization schedule.
Assess - Ability to interpret the graph and guess the effectiveness of information.
Mothers- Refers to women who have given birth to one or more children and taking care of child who is
between age group of 0-5 and mothers between 18-40 years.
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Under five children- Refer to children within the age group of 0-5 years.
3.
(68%) had average knowledge and 7(14%) subjects had poor knowledge scores.
Mothers knowledge regarding immunization is essential for timely utilization of immunization services as it is
the most cost effective measure to prevent vaccine preventable diseases. A majority 34 (68%) of the mothers of
under five children had an average knowledge regarding immunization. Where as, around 9(18%) of the
mothers of under five children had good knowledge and minimal 7(14%) had poor knowledge.
Recommendations
5. A similar study can be carried out on large sample for a longer period of time for broader generalization of
the result.
6. A similar study can be conducted in different settings.
7. A special training should be given to community nursing staff.
8. A similar study can be conducted using randomization sample technique.

Key Words
Knowledge- It refers to the appropriate response received from the mothers of under five children about
immunization schedule.
Assess - Ability to interpret the graph and guess the effectiveness of information.
Mothers- Refers to women who have given birth to one or more children and taking care of child who is
between age group of 0-5 and mothers between 18-40 years.
Under five children- Refer to children within the age group of 0-5 years.
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I. Introduction
The health of the children has historically been of vital importance to all societies because children are
the basic resources of the future mankind. In any country mothers and children constitute approximately 60% of
the population. In India, women of child bearing age(15-44 years)constitute 19% of the population and the
children under 15 years of age constitute about 59% of the total population. By virtue of this large numbers as
well as because of being vulnerable to disease, mothers and the children’s are the major consumers of the health
services.2
Health is both a responsibility and right of those with power and without it. It has seen that some 5
million children are dying each year and others 5 million disabled by six childhood diseases in developing
countries including India.3 The WHO (May1974) officially launched the global programme known as EPI to
protect all the children of the world against 6 vaccine preventable diseases (VPDs) by the year 2000. EPI,
launched in India in January 1978 where re-designed as universal immunization programme(UIP) in1985. The
main of UPI is to avert morbidity and mortality due to the 6 childhood diseases. The scenario that immunization
coverage has been steadily increased but the average level remains far less than the desired. 4
The objective of the programme is to fully vaccinate least 85% of all the infants of age of one year. In
subsequent years, the goal of UPI was raised ensure 100% of coverage of all eligible children with one dose of
BCG, the doses of DPT and one dose of measles vaccine. This programme was integrated with child health
programme (RCH) in 1997.5
India has approximately 10 million of unimmunized children’s. In 2005-2006 family health survey
reports that only 43.5% of children in India received all of their primary vaccines by 12 month of age. Main
resources identified for poor coverage includes inadequacy community participation in routine immunization 6.
In 2010 it was estimated that 1.7 million children died from vaccine preventable diseases. It was also noted that
19.3 million children has been incompletely vaccinated,leaving them susceptible to vaccine preventable disease
mortality and morbidity is approximately 50% of all under vaccinated children lives in 3 countries being one of
them.7
Materials and methods
“A study to assess the knowledge regarding immunization among the mothers of five children admitted
in Paediatric ward of K.L.E Dr. Prabhakar Kore Hospital, Belagavi with a view to develop educational
pamphlet”
a studay conducated on 30 membes in kle dr prabhakar kore hospital and mrc belgavi to assess
their knowledge regarding immunization .purposive sampling technique was used for sample selection
describes the demographic data of samples. Regarding their age 17 (34%) belongs to the age group of 18-24
years, 23(46%) belongs to the age group of 25-31 years and only 9 (18%) belongs to the age group of 32-40
years [Fig.No:1]
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With regards to religion 21 (42%) were Hindu, 15(30%) were Muslim, 5(10%) were Jain &9(18%)
were others [Fig.No.2] . With regards to the educational status 14 (28%) were primary, 15 (30%) were
secondary, 11 (22%) were PUC and 10 (10%) were degree and above [Fig.No.3]
With regards to the type of family 21 (42%) belongs to the nuclear family, 22 (44%) belongs to the
joint family and 6 (12%) belongs to the extended family [Fig. No.4]
Table 2- Describes that 18% of mothers of under five children have good knowledge on immunization,
68% have average knowledge, and 14% have poor knowledge.
The above table explains that the mothers of under five children admitted in pediatric ward of K.L.E
Dr. Prabhakar Kore hospital have a mean knowledge of 9 on immunization with standard deviation of 3.679.

II. Results
This chapter deals with the analysis of data collected from 30 mothers of under five children admitted in
Pediatric ward, KLE Dr. Prabhakar Kore Hospital, Belagavi.
The data is tabulated and analyzed according to the objectives.
Organization of data:
SECTION 1: Demographic variables of mothers of under five children admitted in pediatric ward, KLE Dr.
Prabhakar Kore Hospital, Belagavi.
SECTION 2: Assessment of level of knowledge of mothers of under five children admitted in pediatric ward,
KLE Dr. Prabhakar Kore Hospital, Belagavi.
SECTION 3: Association of demographic variables with knowledge among mothers of under five children
admitted in pediatric ward, KLE Dr. Prabhakar Kore Hospital, Belagavi
PRESENTATION OF DATA
SECTION 1: Demographic variables of mothers of under five children admitted in pediatric ward, KLE
Dr. Prabhakar Kore Hospital, Belagavi.
Demographic variables
Age in years
a)
18-24 years
b)
25-31 years
c)
32-40 years
Religion
a)
Hindu
b)
Muslim
c)
Jain
d)
Others
Education
a)Primary
b) Secondary
c) PUC
d) Degree & Above
Type of family
a)
Nuclear
b)
Joint
c)
Extended

Frequency

Percentage (%)

17
23
9

34
46
18

21
15
5
9

42
30
10
18

14
15
11
10

28
30
22
10

21
22
6

42
44
12

SECTION 2 : Assessment of the level of knowledge of mothers of under five children admitted in
pediatric ward of Prabhakar Kore hospital, Belagavi .
Table 2: Distribution of knowledge on immunization among mothers of under five children admitted in
pediatric ward of Prabhakar Kore hospital, Belagavi.
Level of knowledge
Good(13-20)
Average(6-12)
Poor(0-5)

Number
9
34
07

Percentage (%)
18
68
14

Table 2- Describes that 18% of mothers of under five children have good knowledge on immunization, 68%
have average knowledge, and 14% have poor knowledge.
Table 3: Mean and standard deviation of knowledge on immunization among mothers of under five
children admitted in pediatric ward of PrabhakarKore hospital, Belagavi.
Statistics

Knowledge

Mean

9

Standard deviation

3.679
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SECTION - 3
TESTING OF HYPOTHESIS
Table-4: Association between pre-test Level of Knowledge and their Demographic Variables
n=50
Sl no

1

2

3

4

Demographic
Variable

Age of the mother in years
o
18-24
o
25-31
o
32-40
Education status of mother
o
Primary education
o
Secondary education
o
PUC education
o
Degree and above
Religion of mother
o
Hindu
o
Muslim
o
Jain
o
Others
5
Type of family
o
Nuclear
o
Joint
o
Extended

𝑥2
Cal.
Value

Good

Average

Poor

03
05
01

10
15
06

04
04
02

04
02
01
01

06
10
09
07

04
03
01
02

27.293

04
04
0
01

20
05
02
03

07
01
02
01

34.421

04
03
02

15
11
05

02
08
0

48.55

𝑥2
Tab.
Value

Df

S
11.914

9.49

4

S
12.59

6

12.59

6

9.49

4

S

S

Key: X2 : Chi-square , df : Degree of freedom , S : Significant
Data presented in table -4 indicated that there was significant Association between pre test Level of
Knowledge and their socio-Demographic Variables such as age, education, religion and type of family at
(P>0.05). Hence H1 accepted.

III. Discussion
This chapter deals with the discussion of the study interpreted from the analysis. The findings of the study are
discussed in relation to the objectives, need for the study and related literature of the study.
The major findings of the study:
1. Majority (46%) of samples were in the age group of 25-31 years.
2. Most (60%) of the samples were from Hindu religion.
3. While considering the education (30%) of the samples had secondary education.
4. Most (44%) of them were from joint family.
Assessment of the knowledge regarding immunization among the mothers of under five children admitted
in the Pediatric Hospital, Belagavi.
The present study’s mean value of the knowledge on immunization is 9 with standard deviation of 3.679. This
finding shows that mothers of under five children admitted in the Pediatric hospital has average knowledge on
immunization.
Association between knowledge on immunization with selective demographical variables of mothers of
under five children admitted in the K.L.E Dr. Prabhakar Kore Hospital, Belagavi.
The findings suggest that there is significant association between knowledge on immunization among the
mothers of under five children admitted in pediatric ward of K.L.E Dr. Prabhakar Kore Hospital with
demographical variables such as age of m Table 1 describes the demographic data of samples. Regarding their
age 17 (34%) belongs to the age group of 18-24 years, 23(46%) belongs to the age group of 25-31 years and
only 9 (18%) belongs to the age group of 32-40 years [Fig.No:1]
With regards to religion 21 (42%) were Hindu, 15(30%) were Muslim, 5(10%) were Jain &9(18%) were others
[Fig.No.2] .
With regards to the educational status 14 (28%) were primary, 15 (30%) were secondary, 11 (22%) were PUC
and 10 (10%) were degree and above [Fig.No.3]
With regards to the type of family 21 (42%) belongs to the nuclear family, 22 (44%) belongs to the joint family
and 6 (12%) belongs to the extended family [Fig. No.4]
DOI: 10.9790/1959-0606066873

www.iosrjournals.org

71 | Page

A Study To Assess The Knowledge Regarding Immunization Among The Mothers Of Under Five ..
Table 2 immunization, 68% have average knowledge, and 14% have poor knowledge.
The above table explains that the mothers of under five children admitted in pediatric ward of K.L.E Dr.
Prabhakar Kore hospital have a mean knowledge of 9 on immunization with standard deviation of 3.679.

Data presented in table -4
Indicated that there was significant Association between pre test Level of Knowledge and their socioDemographic Variables such as age, education, religion and type of family at (P>0.05). Hence H 1
accepted.

IV. Conclusion
In the present study 50 respondents were selected using questionnaire schedule.
The data was interpreted by suitable and appropriate statistical methods.
The respondents knowledge scores were.
Good knowledge regarding immunization were 18%. Average knowledge were 68% and remaining 14% were
of those having poor knowledge.
Nursing Implications
The findings of the study have implications in the area of nursing education, nursing practice, nursing
administration and nursing research.
Through the content of the general nursing and BSc nursing provided information and experience in the health
education it is essential to provide opportunity for the student to educate regarding immunization in both
common and clinical setting. The study emphasizes the significance of education of immunization to mothers
in-service education for nursing with advanced knowledge regarding immunization should be organized.
1)
Nursing practice
Present study would indirectly help the nurse to understand the knowledge, attitude and practice of mothers
regarding immunization, nurses working in the health promotion, health maintenance and prevention of
diseases. The findings suggest that there is an increase need for awareness programme regarding immunization
in the community. Present study would also help the nurses working in maternity and pediatric units.
Nurses administrators should communicate on the proper selection placement and effective utilization of the
nurse in pediatric hospital and community giving opportunity for creative interest and ability in educating the
mothers regarding immunization.
Research provides nurses the ability to influence making policy and protocol formulation regarding
interventional strategies to meet the specific need for educating mothers of under five children on immunization.
Findings of the present study suggest that nurses working in the community must encourage the mothers to read
and discuss on immunization.
1) Some of the mothers expressed hesitation as there was lapse of continuity in their education.
2) The study was limited to 50 mothers those who were in Pediatric ward in K.L.E Dr. Prabhakar Kore
Hospital.
Recommendations
1)
A similar study for replication of the study is indicated with a large size to generalize the findings.
2)
A study can be done to assess the knowledge, attitude and practice of nurses regarding immunization.
3)
A study can be done to evaluate a planned teaching programme on immunization.
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Abstract: Objective: To assess the knowledge of diabetic patients regarding dietary management
Methods: Descriptive study was carried over a period of 3 months on were 30selected Diabetic
patients attending OPD of KLE DrPrabhakarKore hospital & MRC Belagavi-Karnataka. All 30 girls
enrolled in study. Results: In our study, Analysis of the data showed that 17 (23%) had poor
knowledge, 15 (50%) had average knowledge and 5 (27%) had good knowledge. It depicts that the
clients had average knowledge of dietary management. Therefore their knowledge regarding dietary
management is undecided as due to lack of knowledge regarding diabetes mellitus. Conclusion:
Majority of the study samples lacked the adequate knowledge regarding dietary management of
diabetic mellitus.
Key words: Assess, Diabetes Mellitus, Knowledge, Patients.
INTRODUCTION:
Diabetes refers to diabetes mellitus (or) less often, to diabetes insipidus. Diabetes Mellitus and
diabetes insipidus share the name “diabetes” because they are both condition characterized by
excessive urination (polyuria).1
The word “diabetes” is borrowed from the Greek word meaning “a siphon”. The 2nd century A.D.
Greek physician, Atreus the Cappadocia named the condition “diabetes”. He has explained the
clients with it had polyuria and passed water like a siphon. “kinds health organization defined
diabetes mellitus (some time called “sugar diabetes” is a condition that occurs when the body can‚t
use glucose (a type of sugar) normally.2
WHO defined diabetes is a condition where by the body is not able to regular levels of glucose (a
sugar) in the blood, resulting in too much.
Over 200 million people in the us have diabetes, but many cases are preventable and there are
important steps we can take to lower our risk. This interactive tool estimates the risk of diabetes and
provides personalized tips for prevention any one can used, it but in most accurate for people who
have never had any types blood sugar problem.3
According to Psurex conducted research on self monitoring of blood glucose in treatment of type 2
diabetes. Blood glucose measurements are important components of a effective diabetes
management. Self monitoring of blood glucose (SMBG) provides. The possibility for collecting
information on glucose levels at different time points and facilities patient empowerment. Self
monitoring is postulated to have a beneficial effect on metabolic control in type 1diabetes as it is
essential to adjust insulin dose. In type 2 diabetes the efficacy of frequency glucose measurements
remain uncertain.
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This study shows over viewed recent data in the field of self control to evaluate the influence of SMBG
on glycemic control in type 2 diabetes. The result of studies suggest that SMBG can have an important
role in improving metabolic control if it is an integral part of a wider educational strategy SMBG can
be especially recommended for type 2 diabetic clients with sub optional metabolic control in order to
promote dietary and lifestyle changes as well as treatment correction as a response to feed back
provided by blood glucose results.
Diabetes has been known for countries as a disease related to sweetness. Diabetes is a
heterogeneous group of disorder characterized by an elevation in the level of glucose in the blood.
This is a common metabolic disorder characterized by an abnormally elevated level of glucose due to
relative lack of insulin or its utilization. Diabetes has been described as “prosperity disease”
primarily caused by over eating and consequent obesity.
To promote and support healthful eating patterns, emphasizing a variety of nutrient dense foods in
appropriate portion sizes, in order to improve overall health and specifically to attain individualized
glycemic, blood pressure, and lipid goals. General recommended goals from the ADA for these
markers are as follows: A1C, 7%. Blood pressure,140/80 mmHg. LDL cholesterol, 100 mg/dL;
triglycerides ,150 mg/dL; HDL cholesterol .40 mg/dL for men; HDL cholesterol .50 mg/dL for women.
Achieve and maintain body weight goals. Delay or prevent complications of diabetes.
Diabetes is a syndrome caused by an imbalance between body‚s insulin supply and demand. It is
characterized by hyperglycemia and is associated with abnormal carbohydrate, fat and protein
metabolism.A healthy life style is a combination with healthy eating and regular exercise. Healthy
balanced diet combined with regular physical activity helps to keep fit, maintain optimum body
weight, improve energy utilization and prevent the early onset of long –term diabetic complications.
Diabetes is primarily a disease of self management.Education in self - management of diabetes can
improve many important outcomes, such as diabetes knowledge and self -care behaviors .Diabetes
self management and improved self care behaviors are associated with improved metabolic control.
MATERIALS AND METHODS
This was Descriptive survey design was carried out on were 30selected Diabetic patients
attending OPD of KLE DrPrabhakarKore hospital & MRC Belagavi-Karnataka. The study was
approved by the institutional research committee.
The tool used forthe data collection consisted of:The self
administeredstructuredquestionnaire to assess the effectiveness of planned teaching programme on
knowledge about Prevention of anemia among adolescent girls studying in selected High schools of
Handignur village Belgaum city.
Tool was divided into two parts section I & section II
Section I - Demographic data
Section II - Self administered structured questionnaire on Diabetic Management
RESEARCH DESIGN:
Descriptive survey design has been adopted for the present study.
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MAJOR FINDINGS OFTHE STUDYWERE:
Descriptive and inferential statistics had been used fordata analysis. The data was
presented in the form of tables and diagrams. Data wasanalyzed by computing mean, standard
deviation, t value and chi - square.
SIGNIFICANTFINDINGS OFTHE STUDYDEMOGRAPHIC DATAOFTHE RESPONDENT
Age:In group of 30 samples 02(6.67%) of the samples were from age group 02-20years, 3(10%) of
them were between 21-40 years, 16(53.34%) of them were between 41-60 years and remaining 9
(30%) of them were from 61-80 years of age group. Gender:In group of 30 samples 24(80%) of them
were males, 6(20%) of them were females. Education:In group of 30 samples 3(10%) of them
wereilliterate, 13(43.3%) of them hadprimary education,10(33.34%) of them had higher
secondaryand remaining 4(13.34%) of them were graduates. Family income per month in
rupees:In group of 30 samples 13(43.34%) of them were having monthly family income below 1500,
7(23.34%) ofthem were having the income 1600-2500, 6(20%) of them were having the income26003500 and remaining4(13.34%) of them were having the income above 3600Rs per month. Type of
family:In group of 60 samples 44(73.3%) of them were fromJoint family, 14(23.33%) of them were
from Nuclear familyand remaining 2(3.33%) from Extended family. Occupation:In group of 30
samples 7(23.34%) of them were unemployed, 7(10%) were government employers, 4(13.34%) were
private employers and remaining 16(53.34%) were other job holders. Type of Family:In group of 30
samples 13(56.67%) of them belongs to joint family and 17(43.34%) of them belongs to nuclear
family. Diet:In group of 30 samples 10(33.34%) of them were vegetarians, 20(66.66%) of them were
mixed Marital status:In group of 30 samples 28(98.34%) of them were married and 2(6.66%) of them
were unmarried. Gender:In group of 30 samples 24(80%) of them were males, 6(20%) of them were
females.
RESULTS:
The finding reveals that 17 (23%) had poor knowledge, 15 (50%) had average knowledge and 5
(27%) had good knowledge. It depicts that the clients had average knowledge of dietary management.
Therefore their knowledge regarding dietary management is undecided as due to lack of knowledge
regarding diabetes mellitus.
Association between knowledge scores &selected socio- demographic variables:
Statistical analysis using chi-square revealed that the variables age in years, marital status, income,
dietary patterns, type of family, occupation, gender& family history of chronic illness and course of study
in relation with knowledge scores of selected diabetic clients are independent of each other. (all p
values >0.05). The variables calculated λ² value is higher than the table value 2shows an association
with knowledge scores at 0.05 level of significance(p value 0.05).

50

The research journal of social sciences

December 2017 volume 8 number 12

www.aensi.in /Index in Cosmos

ISSN 0025-1348

UGC APPROVED

Received: 2 November Revised: 7 November Accepted: 17 November
Mean, median, mode, standard deviation and range of knowledge scores of selected diabetic
patients regarding dietary management
n=30
Area
of
Analysis

Mean

Median

Mode

SD

Range

Knowledge

19.95

20

22

2.8

13

DISCUSSION:
The discussion is accordance with the objectives and hypotheses of the study to assess the
knowledge of diabetic patients regarding dietary management.
Demographic variables: Majority of samples 16(53.34%) belongs to the age group of 41- 60yrs,
24(80%) men were having Diabetes mellitus than women, 13(42.34%) were had primary education,
13(43.34%) were having income of Rs. >1500/month, 7(23.34%) were unemployed, 17(56.67%) were
from joint family, Majority of samples consumed 20(66.67%) mixed diet and 28(93.34%) were
married.
The finding reveals that 17 (23%) had poor knowledge, 15(50%) had average knowledge and 5(27%)
had good knowledge. It depicts that the clients had average knowledge of dietary management.
In the present study there is significant association between knowledge of dietary management of
diabetic patients and selected demographic variables as measured by structured questionnaire that
the selected hypothesis H1 Was accepted.
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CONCLUSION:
Based on the analysis of the findings of the study, the following inference was drawn. Majority
of the study samples lacked the adequate knowledge regarding dietary management of diabetic
mellitus Also most of them showed either neutral or negative attitude towards the same. Thus, it was
found to be important to develop a learning package like a SIM regarding the dietary management
among diabetic patients to increase their knowledge body and boost their attitude up.
WEBSITE VISITED:
1. www.worlddiabetesfoundation.org
2. www.alpha.org
3. articles.timesofindia.indiatimes.com
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ABSTRACT
oot ulceration is a preventable long-term
complication of diabetes. Diabetic foot
complications cause huge economic burden to
the society, The only way to solve this problem is to
prevent it with preventive measures. Hence it is
important to diagnose foot problems at an early stage
of injury, prevention risk management and general well
being. One approach to measure the foot health, widely
used is examining foot plantar pressure characteristics.
It is therefore important that accurate and reliable and
affordable measurement system developed.
In the present study, plantar pressures in a group of 110
Indian patients with diabetes, with or without
neuropathy and foot ulcers were taken. The aim was to
develop low cost foot pressure scanner and check the

F

reliability and validity of the tool developed which
will help to prevent the further complications of foot
u l c e r s l i ke a m p u t a t i o n a n d p r o l o n g e d
hospitalization.
There are differences in static foot pressure in
different study groups such as diabetic patients,
patients with diabetic peripheral neuropathy,
patients with foot ulcers and non diabetics were
significant at P<.0,01 level of significance, hence the
developed machine differentiated the diseased
group efficiently.Hence tool developed was valid.The
Reliability of the tool was checked by Test Retest
method. The readings were consistent at each point
of the foot, p0, p1 and p2.
Based on the results of the present study it is
concluded that the present developed machine can
perform accurate and repeatable digital
representation of foot pressure which also can be
successfully used in footwear development to
prepare offloaded shoes. It is novel method to
monitor foot health proactively in an effort to reduce
and prevent diabetic foot complications.
KEYWORDS: prevention risk management ,
prolonged hospitalization , Static Foot Pressure
Measurement , Diabetic Patients.
INTRODUCTION :
In the recent years, the plantar pressure has widely
been accepted as a vital biomechanical parameter to
evaluate human walking. The distribution and
magnitude of plantar pressure can provide useful
information to diagnose the various foot disorders.
Plantar pressure measurements during standing,
walking or other activities can demonstrate the path
mechanics of the abnormal foot and yield objective
measures to track disease progression. A callus
formation on the plantar surface of the foot can
elevate the plantar pressure up to 30%. Bony
abnormalities that are observable on radiological
examination may offer the possibility of predicting
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some of the variance in plantar pressure on the basis of structural factors alone. Several studies on foot
biomechanics have reported that plantar pressure variations are useful to determine the abnormal gait.
Pathologic gait can be broadly divided on the basic etiology, into either neuromuscular or musculoskeletal. Many
research groups realized the potential of pressure measurement technology for the diagnosis and treatment of
various foot disorders. Plantar pressure studies on the rheumatoid foot have also been undertaken by a number
of research groups.
Plantar pressure studies in patients with diabetic neuropathy have indicated a relationship between
excessive localized pressure and ulceration. These patients are at risk of recurrent ulceration and impaired pain
because of increased pressures under the metatarsal heads. Earlier studies have described the value of plantar
pressure analysis for the understanding of diabetic foot function as well as of the possibilities for therapeutic
intervention. Researchers have investigated therapeutic footwear for the diabetic foot, especially various
designs of rocker bottom shoes. Numerous studies have proven the usefulness of pressure distribution
measurements for the prescription of therapeutic footwear. The damage to tissue in the foot not only depends
upon the peak pressure, but it has a great dependence on the type of physical activities carried out and the type
of footwear used. The effect of variation of the foot pressure measured with different gait parameters is not fully
understood. Therefore, there is a need to study normal and pathological subjects to know the exact values of
peak pressures on the plantar surface of the foot. The diversity of commercially available systems to measure the
plantar pressure has resulted in different measuring systems producing different results and not affordable to
the community.No proven pressure threshold for tissue damage exists, which could be true for all systems.
Diabetic foot ulceration is a preventable long-term complication of diabetes. Diabetic foot
complications cause huge economic burden to the society, the only way to solve this problem is to prevent it with
preventive measures. Hence it is important to diagnose foot problems at an early stage of injury, prevention risk
management and general well being. One approach to measure the foot health, widely used is examining foot
plantar pressure characteristics. It is therefore important that accurate and reliable measurement system
developed.
In the present study, plantar pressures in a group of 110 Indian patients with diabetes, with or without
neuropathy and foot ulcerswere taken. The aim was to develop low cost foot pressure scanner and check the
reliability of the tool developed which will help to prevent the further complications of foot ulcers like
amputation of leg and prolonged hospitalization.
MATERIAL AND METHODS
Since the main objective was to develop a low cost foot pressure scanner and check the reliability and
validity of the tool for affordable price without going to the hospital, the components used for the scanner were
force sensors with capacity of 0 to 150 Kilo Pascal with 0.5” sensing area, Arm Processors, data reader card with
digital display, micro controller and Micro cellular rubber. These were assembled in collaboration with
Biomedical Engineering department, of KLES Engineering College, Belgavi, Magnum Technology,
Belgavi.Biomedical Engineering Department to come up with the final version.
The Cross sectional, analytical study was carried out in health care setting of the two corporate hospitals
of Belgaum city, Karnataka, India. The study was undertaken on 110 subjects’ out of this, 30 non diabetics, 30
diabetics, 19 diabetic with peripheral neuropathy and 31 with diabetic foot ulcer.
The subjects were asked to stand on the foot pressure scanner three times and the readings were noted
by the same rater on the same machine.
The Plantar foot pressure was measured in Kilo Pascal Units on P0-first metatarsal, P1- second
metatarsal, P2- fifth metatarsal. Reliability of the tool was checked by test retest method and checked the
consistency of the tool.
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RESULTS
Table 1: Distribution of Study, Subjects by Age and Gender, (n=110)
Age in
Years
Male
<50
50-59
60+
Total
Female
<50
50-59
60+
Total
Total
<50
50-59
60+
Grand
Total

Nor
mal

%

Diabetes
Mellitus

%

Diabetes
Peripheral
Neuropathy

%

Foot
Ulcer

%

Total

%

4
11
0
15

26.67
73.33
0.00
100.00

3
6
1
10

30.00
60.00
10.00
100.00

3
5
5
13

23.08
38.46
38.46
100.00

5
9
9
23

21.74
39.13
39.13
100.00

15
31
15
61

24.59
50.82
24.59
100.00

7
6
2
15

46.67
40.00
13.33
100.00

2
15
3
20

10.00
75.00
15.00
100.00

1
2
3
6

16.67
33.33
50.00
100.00

3
2
3
8

37.50
25.00
37.50
100.00

13
25
11
49

26.53
51.02
22.45
100.00

11
17
2

36.67
56.67
6.67

5
21
4

16.67
70.00
13.33

4
7
8

21.05
36.84
42.11

8
11
12

25.81
35.48
38.71

28
56
26

25.45
50.91
23.64

30

100.00

30

100.00

19

100.00

31

100.00

110

100.00

Table 1 depicts male 26.6% below the age of 50 years among 73.3% below the age of 59 years
participated in the study among normal group and no subject was above 60 years among them.
Female
46.6% below the age of 50 years, 40.0% below the age of 59 years. 13.33% were above 60 years of age
It reveals that the male and female gender subjects participated in the study among diabetes mellitus group
respectively.
Male
Below 50 years of age 30%, Below 59 years of age 60%, Above 60 years of age 10%
Female
Below 50 years of age 10%, Below 59 years of age 75%, Above 60 years of age 15%
It shows that, the male and female gender subjects participated in the study group among diabetes Peripheral
Neuropathy respectively.
Male
below 50 years 23.8%, Below 59 years 38.4%, above 60 years 38.4%
Female
below 50 years 16.6%, Below 59 years 33.3 %, above 60 years 58%
Reveals that, the Male & Female gender participated in the study among the subjects with Foot Ulcer.
Male
below the age of 50 years 21.74%, Below the age of 59 years 39.15%, Above 60 years of age 39.13%
Female
below the age of 50 years 37.50%, Below the age of 59 years 25%, Above 60 years of age 37.50%
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Table2: Static Foot Pressure in study groups
Final Diagnosis
Normal
(n=30)

Diabetes Mellitus
(n=30)
Diabetes Peripheral
Neuropathy
(n=19)
Foot Ulcer
(n=31)
Total
(n=110)

Groups
Statistics
P0
P1
P2
P0
P1
P2
P0
P1
P2
P0
P1
P2
P0
P1
P2

1st
Mean
SD
137.27
7.037
126.2
8.151
113.1
139.1
133.77
122.2
131.95
100.16
109.68
133.87
110.35
114.68
135.89
119.3
115.44

10.179
5.689
6.611
15.399
12.616
27.124
19.734
19.578
29.53
27.366
12.681
23.412
19.522

Reading
2nd
Mean
136.47
125.07
110.8
137.5
130.07
122.07
131.89
99.16
109.79
133.71
109.9
115.03
135.18
117.68
114.89

n=110

7.045
7.847

3rd
Mean
134.77
124.13

10.874
5.488
9.989
15.371
13.383
27.009
19.355
19.463
29.514
27.079
12.629
23.182
19.528

109.9
135.83
128.37
119.17
132.37
99.32
109.84
133.45
109.71
114.68
134.27
116.94
113.76

SD

Total
SD
7.162
8.207

Mean
136.17
125.13

10.36
5.253
9.257
16.526
13.471
27.244
19.942
19.134
29.178
26.759
12.381
22.733
19.469

111.27
137.48
130.73
121.14
132.07
99.54
109.77
133.68
109.99
114.8
135.12
117.97
114.7

SD
7.079
8.024
10.445
5.581
8.934
15.66
12.927
26.641
19.324
19.182
29.088
26.774
12.543
23.062
19.459

Table 2revealed that, the static foot pressure shows similar reading at 0.5 level of significance.Hence, it
is reliable, whereas there were difference in static pressure of foot in different study groups such as diabetic
patients, diabetic with peripheral neuropathy, foot ulcer and normal group at p<0.01 level of significance.
Hence, the tool is valid.
DISCUSSION
Traditionally foot pressure measurement is performed in the specialized settings such as laboratory,
hospitals and other clinical premises but this developed machine is portable and affordable to the community
having limited cabling, low cost, linear with low hysteresis.
Several studies have been conducted to develop the foot pressure scanner with high technological
advancement which are expensive and not affordable to a common man. This developed machine is made out of
force sensors with capacity of 0 to 150 Kilo Pascal with 0.5” sensing area, Arm Processors, data reader card with
digital display, micro controller and Micro cellular rubber.
With comparative to the machines already available in the market this developed machine gives the
required reading for the measuring of foot pressure accurately which also serves the purpose of machine made
for.
There are differences in static foot pressure in different study groups such as diabetic patients, patients
with diabetic peripheral neuropathy, patients with foot ulcers and non diabetics were significantly different at
P<.0,01 level of significance, hence the developed machine differentiated the diseased group efficiently.
In the present study at P0:first metatarsal, P1:second metatarsal and P2: third metatarsal, the readings
taken are consistent and reliable at 0.05 significant levels by Test Retest method of finding reliability.
CONCLUSION
Based on the results of the present study, it is concluded that the present developed machine can
perform accurate and repeatable digital representation of foot pressure which also can be successfully used in
footwear development to prepare offloaded shoes. It is novel method to monitor foot health proactively in an
effort to reduce and prevent diabetic foot complications.
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Original Article

A Study of Dynamic Foot Pressure Measurement in Diabetic Patients
Abstract

Introduction: Diabetic foot ulcer is a major source of morbidity and a leading cause of hospitalization.
It is estimated that approximately 20% of hospital admissions among patients with diabetes mellitus are
due to diabetic foot ulcer. It can lead to infection, gangrene, amputation, and even death if appropriate
care is not provided. Overall, the lower limb amputation in diabetic patients is 15 times higher than
in non-diabetics. In the majority of cases, the cause for the foot ulcer is the altered architecture of
the foot due to neuropathy resulting in abnormal pressure points on the soles. Purpose: The aim
of this study is to develop low cost, lightweight foot pressure scanner and check its reliability and
validity which can help to prevent foot ulceration. Design/Methodology/Approach: In the present
study, a low cost, lightweight foot pressure scanner is developed, and dynamic plantar pressures in a
group of 110 Indian patients with diabetes with or without neuropathy and foot ulcers are measured.
Practical Implications: If these pressure points can be detected, ulcers can be prevented by providing
offloading footwear. Originality/Value: Differences are found in dynamic foot pressures in different
study groups, namely, diabetic patients, patients with diabetic peripheral neuropathy, patients with foot
ulcers, and nondiabetics. The differences are significant (P < 0.01), which showed the validity of the
tool. Reliability and consistency of the tool was checked by test–retest method. Paper Type: Original
Research work. Conclusion: Based on the results of the present study, it is concluded that the scanner
is successfully developed and it can measure foot pressures. It is a novel device to proactively monitor
foot health in diabetics in an effort to prevent and reduce diabetic foot complications.
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Introduction
Diabetes mellitus is one of the major
problems in global public health today.
The threat has increased dramatically
over the past two decades. According to
epidemiological studies, the number of
patients with diabetes mellitus increased
from about 30 million cases in 1985 to
177 million in 2000, 285 million in 2010,
and it is estimated, if the situation continues,
that more than 360 million people by 2030
will have diabetes mellitus.[1]
Patients with diabetes mellitus are prone to
have multiple complications.[2] One of the
major complications is foot ulcer.[3] It is a
common complication which has shown an
increasing trend over previous decades.[4]
Fifteen percent of diabetic patients will suffer
from foot ulcer during their lifetime.[5]
Although the accurate figures are difficult to
obtain, the prevalence of this complication
ranges from 4% to 27%.[6,7]
Diabetic foot ulcer is a major source
of morbidity and a leading cause of
This is an open access article distributed under the terms of the
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hospitalization.[8] Approximately 20% of
hospital admissions among diabetic patients
are due to foot ulcers.[9] Once diabetic foot
ulcer has developed, there is an increased
risk of ulcer progression, leading to infection,
gangrene, amputation, and even death if
necessary care is not provided.[10] Overall,
the rate of lower limb amputation in diabetic
patients is 15 times higher than those without
diabetes.[11] About 50%–70% of all lower limb
amputations are due to diabetic foot ulcers.
Furthermore, diabetic foot ulcer is responsible
for substantial emotional and physical
distress,[12] loss of productivity,[13] and financial
loss that lower the quality of life.[14]
Dynamic function of the foot is considered the
risk factor for lower limb injuries including
Achilles tendinopathy, patellofemoral pain,
and stress fractures of the bones of the
foot.[15] This has attracted considerable
attention by researchers in biomedical and
sport medicine who have tried to study
plantar pressure distributions in the interface
between the plantar surface and the shoe
sole.[16] Plantar ulcers in diabetics are due
to excessive pressure on the soles exerted
during normal activities such as walking and
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running (dynamic foot pressure).[17] Plantar pressures in a
static person (static pressures) are much less than the dynamic
foot pressures.[18] Therefore, this study to develop dynamic
foot pressure scanner has been carried out.[19]
With the help of the scanner, dynamic foot pressures are
measured and abnormal pressure points identified. These
measurements can be used to design offloading protective
footwear which will possibly equalize the loads and
redistribute the pressure under the foot.[6]
Plantar static pressure assessment is commonly used in
the clinical evaluation of the foot. The dynamic pressure
readings obtained from the scanner which provides insight
into the plantar loading characteristics during functional
activities such as walking and running can be incorporated
into the routine assessment and evaluation of the diabetic
foot to help further management and planning.[7‑9]
The scanner is innovative, lightweight, low‑cost, easy to use,
soft, suitable for research laboratory and outpatient clinic.[10]
The plantar pressure measuring systems available in the
market are with high technology and not affordable. In the
present study, the aim was to develop low‑cost, dynamic
foot pressure scanner. Plantar pressures in a group of 110
Indian patients with diabetes with or without neuropathy
and foot ulcers are measured, and the reliability and validity
of the tool is checked. This instrument will help to prevent
the further complications of foot ulcers by providing them
offloading shoes.[11]

Materials and Methods
The main objective was to develop a low‑cost foot
pressure scanner and check its reliability and validity.
The components used for the scanner were force sensors
with capacity of 0–150 kilopascal with 0.5” sensing area,
arm processors, data reader card with digital display,
microcontroller, and microcellular rubber. These were
assembled to make a prototype in collaboration with
Biomedical Engineering Department of KLE College of
Engineering and Technology, Belagavi. Three sensors were
placed on the rubber sole corresponding to the heads of the
1st (P0), 2nd (P1), and 5th (P2) metatarsals.
The case series research design was adopted and study was
carried out in health‑care setting of two corporate hospitals
of Belagavi city, Karnataka, India. The study was conducted
on 110 subjects; out of this, 30 were nondiabetics, 30 were
diabetics, 19 were diabetic with peripheral neuropathy, and
31 were with diabetic foot ulcer [Table 1].
The foot pressure scanner was strapped to the foot; the
participants were made to walk on the treadmill with
0.8 mph and the pressure readings were recorded; ten times
readings were noted by the same rater on the same scanner.
The pressures were measured in kilopascal units on the
P0, P1, and P2. Reliability of the tool was checked by
Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017

Table 1: Gender‑wise distribution of study
participants (n=110)

Groups
Male (%)
Female (%)
Total (%)
Normal
15 (50)
15 (50)
30 (27)
DM
10 (34)
20 (66)
30 (27)
DM with DPN
13 (68)
6 (32)
19 (17)
Foot ulcer
23 (74)
8 (26)
31 (28)
110 (100)
Sample size (N)
DM = Diabetes mellitus, DPN = Diabetic peripheral neuropathy

test–retest method. The validity was checked by taking
foot pressures on different participants such as diabetic
patients,[20] diabetic with peripheral neuropathy,[21] foot
ulcer,[21] and nondiabetic participants.[22]

Results
Table 2 reveled the age‑wise distribution of study
participants. Study showed that majority (60%) of male
belonged to 50–60 years of age group with diabetes
mellitus whereas 75% of female belonged to 50–60 years
of age group. Majority (38%) of male belonged to 50–60
and above 60 years of age group with diabetes mellitus
with peripheral neuropathy whereas 50% of female
belonged to above 60 years of age group with diabetes
mellitus with peripheral neuropathy. Majority (39%) of
male belonged to 50–60 and above 60 years with foot
ulcer whereas 37.5% of female belonged to above 60 years
of age.
Table 3 reveled the comparison of dynamic foot pressure
in various study groups. The results of our study
showed reliability variation between observations within
participants: Not significant P > 0.2.
Validity variation between diabetic groups including
normal: P0; F (df = 3.326) =2.78; P < 0.05, P1;
F (df = 3.326) = 27.66; P < 0.001, P2; F (df = 3.326) = 5.39;
P < 0.01.

Discussion
Several foot pressure scanners are marketed. They are
expensive. Traditionally, foot pressure measurement is
performed in the specialized settings such as laboratories
and hospitals.
The scanner developed in this study is portable, affordable,
having limited circuit, giving linear readings with low
hysteresis. It can be used in the outpatient setting.
This scanner is made out of force sensors with capacity of
0–150 kilopascal with 0.5” sensing area, arm processors,
data reader card with digital display, microcontroller, and
microcellular rubber.[12‑18]
The scanner has been tested on different participants,
namely, diabetic patients, patients with diabetic peripheral
neuropathy, patients with foot ulcers, and nondiabetics;
it has given different readings of dynamic foot pressures
77
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Gender
Male

Table 2: Age‑wise distribution of study participants (n=110)

Age groups
Normal (%)
DM (%)
<50
4 (26)
3 (30)
50-60
11 (73)
6 (60)
>60
0
1 (10)
Female
<50
7 (46)
2 (10)
50-60
6 (40)
15 (75)
>60
2 (13)
3 (15)
Total
<50
11 (36.6)
5 (16.6)
50-59
17 (56.6)
21 (70)
>60
2 (6.6)
4 (13.3)
Total
30
30
DM = Diabetes mellitus, DPN = Diabetic peripheral neuropathy

Study groups
Normal

DM with DPN (%)
3 (23)
5 (38)
5 (38)
1 (17)
2 (33)
3 (50)
4 (21)
7 (36.8)
8 (42.1)
19

Total (%)
15 (24.5)
31 (50.8)
15 (24.5)
13 (26.5)
25 (51)
11 (22.4)
28 (25.4)
56 (50.9)
26 (23.6)
110 (100)

Table 3: Comparison of dynamic foot pressure in various study groups

Dynamic foot pressure points
Number of participants
P0
30
P1
30
P2
29
DM
P0
30
P1
30
P2
30
DM with neuropathy
P0
19
P1
19
P2
19
Foot ulcer
P0
31
P1
31
P2
31
P0
110
Total
P1
110
P2
109
DM = Diabetes mellitus, P0 = 1st metatarsal, P1 = 2nd metatarsal, P2 = 5th metatarsal

in different study groups. The differences were
significant (P < 0.01); hence, the scanner has been found to
be valid. The scanner has also demonstrated good reliability
by test–retest method.

Conclusion
Based on the results of the present study, it is concluded
that a simple, affordable, portable foot pressure scanner has
been developed; it measures dynamic foot pressures and the
readings are valid and reliable. The readings can be used
in making offloading footwear. It is a novel instrument to
monitor foot health and proactively reduce and prevent
diabetic foot complications.

Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.

References
1.

2.

Acknowledgment

3.

Authors are grateful to all the patients who participated in
this study. Special thanks to Prof. S. B. Kulkarni, Head,
Department of E and C, KLE College of Engineering,
Belagavi and Prof. (Dr) Ravi Hawaldar, Head, Department
of Biomedical Engineering, KLE College of Engineering,

Dynamic foot pressures (K pascal) Mean±SD
87.82±26.29
76.63±25.83
66.55±26.51
105.32±23.56
91.52±25.13
76.98±25.73
105.32±23.56
91.52±25.13
76.98±25.73
92.7±33.253
76.31±35.363
80.25±34.124
95.42±28.919
81.07±29.823
75.45±29.57

Belagavi, for supporting the research project to promote
health in the communities we serve.

It is a prototype and needs further improvement before it
can be applied to clinical practice.

78

Foot ulcer (%)
5 (22)
9 (39)
9 (39)
3 (37)
2 (25)
3 (37.5)
8 (25.8)
11 (35.4)
12 (38.7)
31

4.
5.

Boulton AJ, Hardisty CA, Betts RP, Franks CI, Worth RC,
Ward JD, et al. Dynamic foot pressure and other studies as
diagnostic and management aids in diabetic neuropathy. Diabetes
Care 1983;6:26‑33.
Bryant AR, Tinley P, Cole JH. Plantar pressure and radiographic
changes to the forefoot after the Austin bunionectomy. J Am
Podiatr Med Assoc 2005;95:357‑65.
Cavanagh PR, Ulbrecht JS. Clinical plantar pressure measurement
in diabetes: Rationale and methodology. Foot 1994;4:123‑35.
Duckworth T, Betts RP, Franks CI, Burke J. The measurement of
pressures under the foot. Foot Ankle 1982;3:130‑41.
Frykberg RG, Bailey LF, Matz A, Panthel LA, Ruesch G.
Offloading properties of a rocker insole. A preliminary study.
J Am Podiatr Med Assoc 2002;92:48‑53.

Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017

[Downloaded free from http://www.jscisociety.com on Wednesday, June 10, 2020, IP: 182.48.228.10]
Madhale, et al.: Measurement of dynamic foot pressure in diabetic patients

6.
7.
8.
9.
10.
11.
12.
13.

Grieve DW, Rashdi T. Pressures under normal feet in standing
and walking as measured by foil pedobarography. Ann Rheum
Dis 1984;43:816‑8.
Gross TS, Bunch RP. Measurement of discrete vertical
in‑shoe stress with piezoelectric transducers. J Biomed Eng
1988;10:261‑5.
Grundy M, Tosh PA, McLeish RD, Smidt L. An investigation
of the centres of pressure under the foot while walking. J Bone
Joint Surg Br 1975;57:98‑103.
Hennig EM, Rosenbaum D. Pressure distribution patterns under
the feet of children in comparison with adults. Foot Ankle
1991;11:306‑11.
Hessert MJ, Vyas M, Leach J, Hu K, Lipsitz LA, Novak V. Foot
pressure distribution during walking in young and old adults.
BMC Geriatr 2005;5:8.
Hodge MC, Bach TM, Carter GM. Novel Award First Prize Paper.
Orthotic management of plantar pressure and pain in rheumatoid
arthritis. Clin Biomech (Bristol, Avon) 1999;14:567‑75.
Hughes J, Clark P, Klenerman L. The importance of the toes in
walking. J Bone Joint Surg Br 1990;72:245‑51.
Hughes J, Jagoe JR, Clark P, Klenerman L. Pattern recognition
of images of the pressure distribution under the foot from the
pedobarograph. J Photogr Sci 1989;37:139‑42.

Journal of the Scientific Society | Volume 44 | Issue 2 | May-August 2017

14. Hughes J, Kriss S, Klenerman L. A clinician’s view of
foot pressure: A comparison of three different methods of
measurement. Foot Ankle 1987;7:277‑84.
15. Hughes J, Pratt L, Linge K, Clark P, Klenerman L. Reliability
of pressure measurements: The EM ED F system. Clin
Biomech (Bristol, Avon) 1991;6:14‑8.
16. Lehmann JF, de Lateur BJ, Price R. Biomechanics of normal
gait. Phys Med Rehabil Clin N Am 1992;3:95‑109.
17. Luger E, Nissan M, Karpf A, Steinberg E, Dekel S. Dynamic
pressures on the diabetic foot. Foot Ankle Int 2001;22:715‑9.
18. MacWilliams BA, Armstrong PF. Clinical applications of plantar
pressure measurement in pediatric orthopedics. IEEE; 2000.
p. 143‑50. DOI: 10.1109/PG.2000.858886.
19. Merolli A, Uccioli L. Plantar pressure distribution in patients
with neuropathic diabetic foot. J Appl Biomater Biomech
2005;3:61‑4.
20. Minns RJ, Craxford AD. Pressure under the forefoot in
rheumatoid arthritis. A comparison of static and dynamic methods
of assessment. Clin Orthop Relat Res 1984;(187):235‑42.
21. Plank MJ, Potter M. The pattern of forefoot pressure distribution
in hallux valgus. Foot 1995;5:8‑14.
22. Praet SF, Louwerens JW. The influence of shoe design on plantar
pressures in neuropathic feet. Diabetes Care 2003;26:441‑5.

79

